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NEVADA NASA EPSCoR 
 

REQUEST FOR PROPOSALS: 

Research Infrastructure Development Seed Grant 
 

 

 

 

 

              

 

Announcement for faculty at: 

University of Nevada, Las Vegas; University of Nevada, Reno; Nevada State College; 

College of Southern Nevada; Great Basin College; Truckee Meadows Community 

College; Western Nevada College; Desert Research Institute 

 

Applications must be submitted by: 

Monday, March 7, 2022; 5:00 pm PT 

 
Please note that this solicitation has had a high funding rate. 

Period of Performance: August 1, 2022 – May 31, 2023  

 

 Tips & Q/A Meeting: Tues, Dec 14, 2021, at 3:00 pm PT: 

Click here to join the meeting 

 

NOTE: Please open this document in Adobe Acrobat to view attached paperclip 

resource files relevant to this solicitation. 

 

 

NV NASA EPSCoR 

Cooperative Agreement #: 

80NSSC19M0056 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_YTZiYzVmODAtMzdlNi00MTllLWI1MTgtNzUxN2U1NTYyMWIy%40thread.v2/0?context=%7b%22Tid%22%3a%2233c1e122-3fec-49d1-aff8-2affbef66f4e%22%2c%22Oid%22%3a%22244d97dc-0217-4494-a8cd-b21e6f1a6e08%22%7d
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Paperclipped Attachments 

Please note, to view all relevant 

attachments to this solicitation including 

the budget summary, cover page, NASA 

Mission Directorates, etc., please open 

this PDF document in Adobe Acrobat and 

select the paperclip on the left-hand side 

of the screen (you may need to click the 

arrow to expand the panel where the 

paperclip is located). Any questions 

regarding the paperclip attachments or on 

how to access these documents can be 

directed to Michael Lujan at 

mlujan@nshe.nevada.edu.  

 

 

INTRODUCTION 

The goal of NASA’s Established Program to Stimulate Competitive Research (EPSCoR) is to 

develop academic research enterprises that are long term, self-sustaining and nationally 

competitive for non-EPSCoR dollars. The following are the specific objectives of the NASA 

EPSCoR program in Nevada: 

• Improve the capabilities of Nevada faculty to gain support from sources outside the 

NASA EPSCoR program that are most relevant to NASA missions as defined by the 

NASA 2018 Strategic Plan, one or more of the four Mission Directorates and/or one or 

more of the ten NASA centers. The attached list of research priorities from the National 

NASA EPSCoR Project Manager is the primary source of current information on NASA 

research priorities. 

• Contribute to the overall research infrastructure, science and technology capabilities, 

higher education, and/or economic development of Nevada; 

• Develop partnerships between NV research facilities, NASA Centers, and industry; 

• Work in close coordination with the NASA Space Grant program, as applicable, 

to improve the environment for STEM education in Nevada. 

The programmatic focus is to further engage and utilize Nevada’s unique resources and talent 

for enhancing scientific discovery and/or developing new technologies to address NASA’s 

research priorities. The request for seed grant funds may be based on outcomes from prior 

workshops/meetings with NASA Personnel; however, a seed grant award should not augment 

existing funded research projects. Research Infrastructure Development (RID) activities should 

target unique activities that increase Nevada’s competitiveness. 

The seed grant proposals must result in the submission of a new proposal to a NASA or 

relevant program, and be designed for activities that accomplish one or more of the following: 

• Initiate inter-or multi-disciplinary activities; 

• Create critical mass or expertise on topics of strategic interest to NASA and Nevada; 

and/or 

• Engage NASA scientists from one or more NASA Centers. 

Note: There is no requirement to collaborate with other NSHE institutions nor that funds be 

used to support student participation, although it is allowable. Any student support should be 

https://www.nasa.gov/sites/default/files/atoms/files/nasa_2018_strategic_plan.pdf
https://www.nasa.gov/sites/default/files/atoms/files/nasa_2018_strategic_plan.pdf
https://www.nasa.gov/about/org_index.html
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fully explained in the project description. 

 

A web-based meeting (MS 365 Teams) will be held to provide an overview of NV NASA 

EPSCoR RID Seed Grant and NVSGC Research Infrastructure solicitations, tips on 

proposal preparation and Q&A. The meeting will be held on Tuesday, December 14, 

2021, at 3:00 pm (PT)             Click here to join the meeting 

 

PROPOSAL INFORMATION AND INSTRUCTIONS 

Eligibility 

• Faculty within any Nevada System of Higher Education (NSHE) Institution, 

particularly junior faculty, women, and members of other underrepresented 

populations are encouraged to apply. 

• Faculty receiving direct funding do not have to be U.S. citizens. 

• Faculty who currently have a NVSGC research infrastructure or NASA EPSCoR 

research sub-award/grant are not eligible until after the end of their project. 

• Faculty may only apply to the NVSGC Research Infrastructure or NV NASA 

EPSCoR RID Seed Grant solicitation, but not both during the same solicitation 

year. 

 

Award: Funding Information 

Depending on available funds, it is anticipated that 3 projects will be awarded. Project total 

should not exceed $37,492 ($29,992 federal/$7,500 state match). Unrecovered F&A must be 

included as part of the state match. Matching funds will be provided by State Special 

Projects fund. Each submitted proposal must include budgets signed by the Sponsored 

Projects Office or Business Managers from the lead institution and any collaborating NSHE 

institutions with the amount of the collaborators total budget listed under 1.A. Subcontracts on 

the NSHE budget form for the lead institution. 

Awards will be made to the lead PI and then their institution will sub-award funds to any 

collaborating NSHE institutions. It is expected that each institution involved in a project 

will receive both Federal and State matching funds. Please note that potential delays in 

Congressional appropriations and release of funds may result in late sub-awards. We 

currently anticipate making sub-awards during Summer 2022  . Proposed project period may 

start on August 1, 2022 and extend through May 31, 2023. 

 

Deadline: 

The deadline for application submission is 5:00 pm Pacific Time, on Monday, March 7, 

2022. Only applications for which all required materials have been received will be 

reviewed. Incomplete or late applications will NOT be reviewed. 

 

Award Obligations 

Award recipients are required to prepare a progress and final report following NASA EPSCoR 

guidelines. Detailed reporting requirements will be provided with award notification. Note: 

You will be required to prepare a progress report in April, a final report at the end of the 

project, provide demographic data about participants and prepare a project highlight for 

inclusion in an annual NASA EPSCoR Congressional report. 

Award recipients are also expected to attend and make a presentation at the annual NV 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_YTZiYzVmODAtMzdlNi00MTllLWI1MTgtNzUxN2U1NTYyMWIy%40thread.v2/0?context=%7b%22Tid%22%3a%2233c1e122-3fec-49d1-aff8-2affbef66f4e%22%2c%22Oid%22%3a%22244d97dc-0217-4494-a8cd-b21e6f1a6e08%22%7d
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NASA EPSCoR and Space Grant Statewide Meeting that alternates between Reno and Las 

Vegas. Travel for this meeting should be included in your budget. 

 

Proposal Guidelines 

Proposals must be typed, single-spaced, and use a Times New Roman 12 pt. font with 

numbered pages and 1-inch margins. The proposals should be written such that faculty 

from any STEM discipline would be able to understand the proposal goals, importance of 

the research and how the anticipated outcomes will benefit NASA, NV and NSHE. 

Review panel members will not have specific expertise within the topic area of each 

proposal submitted. 

1. Cover Page (form provided as “paperclip” attachment to this solicitation) 

• Signature of Applicant 

• Signature of Office of Sponsored Projects/Programs 

2. Project Description (limited to 5 pages) 

Provide a concise description of the proposed research or research-building 

activities, including the following: 

a. Title 

b. Summary of Project (300 words); 
c. Project goals, objectives and methods (tasks); 
d. Anticipated project products, i.e., publications, proposals, hardware, software, 

websites, etc. Specifically list anticipated future proposal(s) resulting from the 
project; 

e. List of collaborators and expertise they will contribute (including any NASA 
scientists). If applicable to the proposal, letters of support/collaboration should 
be included. Letters must be recent and dated within 45 days of due date; 

f. Description of how the effort will contribute to the NSHE Science and 

Technology Plan 2020 (attached) and/or the State of Nevada’s Economic 

Development Plan (attached) respectively; and 
g. Description of how the effort will align with either or both the research 

priorities provided by the National NASA EPSCoR Program Manager 
(attached) and the NASA Strategic Plan 2018 (attached). Clearly state how 
your proposed project is relevant to a NASA mission(s). Inclusion of a NASA 
collaborator is strongly encouraged and will be reviewed favorably. 

3. Budget and Budget Justification 

Faculty, students and NSHE personnel may request funds for salary, travel, materials and 

supplies and other resources necessary to improve research infrastructure. There is a 

requirement for matching funds that should be provided via state matching funds. 

However, there is a small potential that funds may not be available and then institutions 

would provide the match (in-kind is acceptable). 

The budget must be completed using the attached NSHE excel form. All dollar amounts 

must be discussed in the budget justification. Direct labor costs should be subdivided and 

listed by individual and/or titles or disciplines with hours, hourly rates, and total amounts of 

each. Proposed travel should include the number of trips, destination, duration, etc. The 

budget must include applicable F&A (indirect costs) for your institution as part of the 

match. All budgets must be signed by the applicant institution’s Business Office/Office of 

Sponsored Projects. If selected for funding, final budgets will be reviewed and if necessary, 

the PI may be asked to consider a funding reduction based on the availability of funds. 

https://epscorspo.nevada.edu/wp-content/uploads/2017/10/NSHE-S-T-Plan.pdf
http://www.diversifynevada.com/documents/2012_NVGOED_StatePlan_Full.pdf
http://www.diversifynevada.com/documents/2012_NVGOED_StatePlan_Full.pdf


5  

All reasonable costs are allowable with the following exceptions: 

a. No foreign travel may be charged under this award without prior approval. 

b. No equipment may be purchased without prior approval; (standard computer 

equipment purchases are prohibited). Purchase of any telecommunications 

equipment produced by Huawei Technologies Company, ZTE Corporation, 

Hytera Communications Corporation, Hangzhou Hikvision Digital 

Technology Company, or Dahua Technology Company or any subsidiary or 

affiliate of those entities or any entity owned or controlled by or connected to 

the government of the People's Republic of China (PRC) is unallowable. 

c. Funds may not be used for construction or remodeling of facilities. 

d. NASA civil servant (employee) salary coverage is not permitted. 

 

4. NASA Funding History (limited to one page) 

Provide a detailed list of previous & current NASA funded projects for the lead 

PI. Include the title of the project, the project period, the funded amount, and 

project outcomes. 

5. References/Citations 

No page limit. 

6. Biographical Sketch or Curriculum Vitae 

Limited to two pages per person, including the PI and Co-PI(s) who have 

a major role in the project. 

7. Letters of collaboration from NASA Centers or industry (if applicable) 

Any NASA collaborators must provide letters of support and specifically state the 
contribution they will make. Letters must be recent and dated within 45 days prior to 
the solicitation due date. 

 

Submission Guidelines: 

Proposals will be accepted until 5:00 pm PT, on Monday, March 7, 2022. Proposals 
must be submitted by the institution Sponsored Programs Office or appropriate Authorized 
Official. Upload your proposal using the online form as one PDF document at: 
https://nasa.epscorspo.nevada.edu/funding/2022-rid-seed-grant/ 

 

The pdf application document should be specific to each applicant and labeled: PI Last 
Name_First Name_RID. Submissions that are incomplete will not be reviewed and no late 
submissions will be accepted. 

All required submission forms are “paperclip” attachments to this solicitation. Open using 
Adobe Acrobat to be able to see all attached files. 

 

EVALUATION AND AWARD CRITERIA 

The screening and selection process will include an internal NSHE faculty review panel that will 

focus on the following criteria: 

• Quality of the research proposal as evidenced by: 

a. Well defined research goals/objectives 

b. Clearly defined methods that adequately address the objectives 

c. Demonstrated ability of faculty to conduct the anticipated work 

d. Anticipated products and/or outcomes are defined; including publications, 

https://nasa.epscorspo.nevada.edu/funding/2022-rid-seed-grant/
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presentations and proposal development plans are addressed. 

e. The proposal is written so that individuals from any STEM background can readily   

understand the importance of the research and that the methods will adequately 

address the project goals and/or objectives. 

• Alignment with NASA Mission Directorate/Center research priorities or NASA Strategic 

Plan          goals. NASA relevance is particularly important and should be clearly defined. 

• Clear benefits to enhancement of NV’s STEM research infrastructure and alignment with 
NSHE Science and Technology and Nevada’s Economic Development Plan. 

• Budget is appropriate for scope of work. 

• NASA support/collaboration is well defined with NASA letter defining level of support. 

 

CONTACT INFORMATION 
Lynn Fenstermaker  
Project Director  
Nevada NASA Programs 
lynn.fenstermaker@dri.edu; phone: 702 862-5412 

 
Gibran Chavez-Gudino 
Research Administrator  
Nevada NASA Programs 
gchavez-gudino@nshe.nevada.edu; phone: 702 522-7081 
 
Michael Lujan 
NASA Program Coordinator  
Nevada NASA Programs 
mlujan@nshe.nevada.edu 

 

 

 

 

For more information about Nevada’s NASA Programs visit: 

https://nasa.epscorspo.nevada.edu/ 

mailto:lynn.fenstermaker@dri.edu
mailto:gchavez-gudino@nshe.nevada.edu
mailto:mlujan@nshe.nevada.edu
https://nasa.epscorspo.nevada.edu/
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4 Excellence in Economic Development


Governor Brian Sandoval


Vision
A vibrant, innovative, and 
sustainable economy


Mission
High-quality jobs for Nevadans
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Objectives
Establish a cohesive economic 
development operating system


Advance targeted sectors and 
opportunities in the regions


Expand global engagement


Catalyze innovation in core 
and emerging industries


Increase opportunity through education 
and workforce development







Consider for a moment first-grade students across Nevada. They have their whole lives ahead of them; 
it’s easy to imagine their bright young faces flushed with excitement about what they might be when they 
grow up. But as a practical matter, we cannot know what manner of careers will be available to them. The 
global economy now changes so dramatically, and so rapidly, that entire career paths will come and go by 
the time today’s first graders graduate from high school.


This economic development plan is dedicated to those students.


For nearly 150 years, Nevada has seen more than its share of economic booms and busts. From mineral 
extraction to tourism and gaming entertainment to residential and commercial construction, our economic 
model has historically relied heavily on consumption-based industries. As a result, the recent Great Reces-
sion hit us harder than any other state. Our path out of the current economic reality will be long, and by 
necessity we, as one Nevada family, must walk that path together. It will not be easy – and the new Office 
of Economic Development cannot do this alone. All stakeholders, planning strategically and leveraging 
their resources, must work together to produce the thinkers, the dreamers, and the doers that Nevada 
needs.  


This State Plan for Economic Development proposes a plan of action for the next three years, but as a liv-
ing, dynamic document, it can and will be adjusted as circumstances demand.  We will assiduously track 
and regularly report our progress, making periodic updates available as needed. We are pledged to refine 
and refocus our efforts as changing situations demand and as we move into the future.


We will always have certain strengths in Nevada, but we are also home to emerging opportunities previ-
ously unimagined. Health services, national defense research, aerospace industries, clean energy  – these 
are the new frontiers that will beckon future generations of Nevadans. The new economy fosters entre-
preneurs and rewards innovation. It requires that we be nimble and flexible. It recognizes that there are 
hundreds, if not thousands, of businesses in this State that are ready to expand. There are also dozens of 
good ideas in Nevadans’ minds, ready to emerge as start-up enterprises. Attraction and relocation of out-
of-state companies are still important – and we will vigorously pursue those opportunities – but Nevada 
has its own resources, ready for deployment. After all, the economic touchstones of our history – mining, 
gaming, entertainment – all were launched from businesses that started here. The Nevada family is no 
stranger to innovation.


Governor’s Message
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Through a strong educational system that arms students with skill sets that will translate to jobs we haven’t 
yet imagined, through careful review and modernization of our legal and regulatory systems, through 
global engagement, we must ensure that Nevadans can continue to answer the call of opportunity when-
ever it is heard. Whether a child’s critical thinking skills are honed through a challenging curriculum, or a 
graduate student’s intellect is tapped for cutting-edge research on futuristic patents, or a displaced worker 
obtains a new skill set, the needs of the future economy can and will be met by the groundwork we are 
laying through this plan.


We must maintain a sense of urgency. Nevada’s unemployment rate is unacceptably high, yet there are 
many job openings in our State for which the current workforce is not prepared. Our entire education 
system and workforce development agencies must join forces with economic development agencies; we 
must address the need for employment, while at the same time creating the future careers for first-graders 
in every corner of Nevada. State government, across all agencies, must work hand-in-glove with local 
governments, regional development organizations, and the private sector to bring our economy into align-
ment with the current reality and the emerging global environment. We must have new job opportunities, 
and we must have a skilled workforce. We must, therefore, work on multiple tracks.


I have said that economic development is a journey, not a destination. On the horizon we can see the de-
sired aim:  a vibrant, innovative statewide economy based on the pillars of opportunity, innovation, hard 
work, and collaboration. The strategies and metrics proposed in this plan will move us ever closer toward 
our goals and will require the engagement of both the public and private sectors in innovative partnerships. 
By the end of 2014, the 150th anniversary of Nevada’s admittance to the Union, our State will be traveling 
on the new path conceived in this document.   With that in mind, this plan is not the end of the conversation 
about Nevada’s new opportunity economy. Rather, it is the beginning.


        Brian Sandoval
        Governor of the State of Nevada
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Objectives and Strategic Initiatives


1. Establish a Cohesive Economic Development Operating System.


Unify the Economic Development Effort.
	 -Implement	the	State	Plan	and	communicate	Nevada’s	economic	advantage.
	 -Advocate	on	behalf	of	business	and	jobs.
Launch Regional Development Authorities.
 -Prepare	regional	economic	development	plans.
Develop Data and Metrics That Matter.
 -Establish	a	state	clearinghouse	of	economic	development	information.


2. Advance Targeted Sectors and Opportunities in the Regions.


Develop Strong Working Knowledge about Targeted Opportunities.
	 -Work	with	industry	to	prepare	sector	acceleration	plans.
Grow Sectors through Recruitment, Retention, and Expansion.
	 -Provide	access	to	assistance	with	financing	and	incentives.
Support Sector Enhancement in the Regions.
	 -Convene	targeted	industry	summits	and	continue	to	improve	the	business	environment.


3. Expand Global Engagement.


Facilitate Export Growth.
	 -Assist	Nevada	businesses	to	engage	in	exporting	goods	and	services.
Increase Foreign Direct Investment in Targeted Sectors.
	 -Promote	investment	opportunities	to	international	visitors	and	through	trade	representatives.
Enhance Global Network.
	 -Boost	Nevada’s	international	representation	and	relationships.
	 -Support	international	business	councils.
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4. Catalyze Innovation in Core and Emerging Industries.


Develop Statewide Innovation and Commercialization Structure.
 -Execute	plan	for	technology-based	economic	development.
Increase Industry Collaboration with Universities and DRI.
	 -Connect	R&D	capacities	with	business	needs.
Build Complete Entrepreneur Support Structure.
	 -Launch	Spark	Plug,	a	web-based	resource	center.


5.  Increase Opportunity Through Education and Workforce Development.


Align Education, Career Training, and Workforce Development to Targeted Opportunities.
	 -Coordinate	strategic	planning	efforts	between	education	and	economic	development.
Reorganize the Workforce Investment System to Align with Targeted Sectors.
 -Strengthen	Sector	Councils,	partner	with	community	colleges.
Improve Educational Achievement.
	 -Focus	policies	for	high-quality	instruction	and	student	achievement.
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A Checklist of Action for 2012


Advance effective regional economic development


 Designate Regional Development Authorities and allocate operating funds
 Complete regional economic development plans
 Hire and effectively embed Industry Specialists


Capitalize on near-term opportunities


 Manufacturing, especially gaming equipment, renewable components, 
       advanced composite materials, food processing, and aerospace
 Customer service and back office operations
 Health care services
 E-commerce fulfillment operations and headquarters
 Warehousing, distribution, and air cargo
 National defense research


Build a business case for expansion


 Inventory current Nevada firms in targeted industries and determine their capacities
 Within targeted industries, inventory companies not currently located in Nevada
 Develop an inventory of unused or under-used facilities and assets


Focus marketing on targeted sectors


 Brand and communicate Nevada’s economic advantage
 Formally establish Team Nevada
 Attend industry-specific trade shows and generate leads
 Reach out to site selectors who specialize in these industries
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Grow new and existing businesses


 Conduct Governor’s Expansion Assistance Tour
 Expand export opportunities
 Implement Catalyst Fund
 Create SBIR/STTR Resource Center
 Make loans available through State Small Business Credit Initiative


Advance knowledge-based industries through 
partnerships with higher education


 Gaming and hospitality in partnership with the Harrah’s Hotel College at UNLV
 Mining in partnership with the Mackay School of Mines at UNR
 Health care in partnership with the Nevada School of Medicine and Health 
       Sciences System in NSHE
 Geothermal energy in partnership with DRI
 Water in arid climates in partnership with DRI, UNLV, So. Nevada Water Authority
 Cyber security in partnership with UNLV
 Innovation and technology commercialization in partnership with NSHE
 An improved and highly-skilled workforce in partnership with 
       our Community Colleges


Improve business environment


 Convene sector stakeholders to meet with Governor Sandoval
 Identify and remove obstacles to business growth and expansion
 Establish regulatory and business environment working group
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Nevada’s Assets


Nevada Is Connected
 More than 40 million people from around the world visit Nevada each year
 McCarran Airport is the nation’s 7th busiest airport
 Reno-Tahoe International Airport is an uncongested alternative to LAX and SFO
 Adjacent to California, the world’s 7th largest economy
 Within a day’s drive of 51 million potential customers
 Over 1200 miles of rail line
 More than 150 freight carriers


Nevada is Global
 Leads nation in export growth
 Proven destination for foreign direct investment
 Center of global gaming policy and technology


Nevada is Technology
 Location of the U.S. inter-cloud exchange
 #1 disaster avoidance and recovery zone in the U.S.
 Home to CORE, the world’s leader in telecommunications pricing
 Home to the SuperNAPs, the world’s largest and most powerful data center ecosystem 
 Digital crossroads of the Western U.S.


Nevada is Culturally Diverse
 Big city, small town, rural
 World-class entertainment
 World-class skiing, golf, and off-road racing
 Centers for performing and visual arts
 Incomparable locations for film, television, and other media with over 400 projects a year


Nevada is Resources
 North America’s largest producer of gold
 Lithium, boron, vanadium mines
 National leader in use of geothermal energy
 National leader in use of solar energy


Nevada is National Defense
 Home to Nellis Air Force Base and the Air Force Warfare Center
 Home to Fallon Naval Air Station, the Navy’s premier air warfare training center
 Home to Creech Air Force Base, the first base to fly exclusively pilot-less aircraft
 Home to Nevada National Security Site, formerly the Nevada Test Site
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Where Nevada Leads


In 2011, Nevada ranked in the U.S.


#1 for economic development programs in terms of job creation, retention, 
       and training (Good Jobs First)


#1 for production of nonfuel mineral commodities in 2010 (U.S. Geological Survey)


#1 for LEED-certified buildings (U.S. Green Building Council)


#1 in geothermal developments (Geothermal Energy Association)
 
#1 in export intensity and export growth (U.S. Chamber of Commerce)


#1 for new business launches (Kaufman Index of Entrepreneurial Activity)


#1 for export adaptability and growth (Ball State University)


#2 for tourist destination in the U.S. (Forbes)


#2 for creative class women (Martin Prosperity Institute)


#2 for small business survival (U.S. Chamber of Commerce)


#4 for business tax climate, and moved up to #3 for 2012 (Tax Foundation)


#4 part-time MBA program (Business Week)


#6 for personal and economic freedom (George Mason University)


#6 for growth prospects (Forbes)


#7 for business costs (Forbes)


#9 in U.S. for fastest internet access (Akamai)


#10 in best states for business (Chief Executive Magazine)
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• An economy oriented toward consumption sectors


• Under-resourced and disjointed economic development strategy and structures


• Existing workforce skills not in alignment with job prospects


• Underperforming educational system


• Under-capacity health care system


• Higher energy costs than most neighboring states


• Innovation under capacity


• Risk capital under capacity


• State image does not reflect breadth of opportunities


Liabilities
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“People say Nevada is at the top of all the bad lists, 


and the bottom of all the good lists. This perception 


cannot – and will not – be our reality.”
 


Governor Brian Sandoval, 
Inaugural Address,


January 3, 2011







DiversifyNevada.com        15


Making the Case







During the past year, Nevada has embraced the need to strengthen and broaden the State’s economy.  
There is no longer any doubt that future economic vitality must come through innovation in both our 
core industries and in emerging opportunities.  There is a desire and commitment throughout the State to 
unify our efforts, focus our energy and resources, and grow a new economy, job-by-job, sector-by-sector, 
region-by-region.


With broad, bipartisan support, the Governor and the 2011 Legislature passed Assembly Bill 449 to re-
structure and re-energize economic development in Nevada.  By moving the State’s economic develop-
ment function into the Office of the Governor, placing an emphasis on regional economic development 
and innovation, and providing additional resources for the effort, this legislation laid the foundation for 
moving Nevada’s economy forward.


To further spur this effort, the public and private sectors partnered to commission SRI International and 
the Brookings Institution to provide a clear-eyed look at Nevada’s strengths and weaknesses and point out 
the State’s best opportunities.  Those studies, available for review on the website for the Governor’s Office 
of Economic Development, chart a course to the future economic vibrancy of Nevada.


Building on the work done over the last year, Nevada’s Plan for Excellence in Economic Development 
will bring focus, align resources, and engage economic development partners in regional collaboration 
that will catalyze cluster development within seven broad industrial sectors. The best way to build Ne-
vada’s prosperity is by working within its diverse, regional economies toward recognizable and measure-
able goals.
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What We’re Doing


The Plan for Excellence in Economic Development outlines the vision for Nevada’s economic future and 
the path to job creation. It calls out targeted sectors and specific opportunities and provides the strategies 
and initiatives that will best capitalize on our assets and improve areas in which we must progress. 


The Plan aligns the efforts of all of Nevada’s economic development partners, bridges state and regional 
efforts, and assigns specific roles and responsibilities.


This Plan provides the means for accountability by establishing benchmarks.  Future decisions about the 
allocation of state resources will be made based on data and results.


Why We’re Doing It


With a three-year timeframe, this State Plan seeks to facilitate job growth and help speed the recovery 
from the current recession, but it also looks to the future. The ultimate goal is to foster a long-term vibrant 
and sustainable economy that features high-quality jobs in Nevada.


Economic development is a long term, continual effort to advance Nevada’s economy. After this recession 
is over and Nevada’s economy is again vibrant, we should remain as focused on economic development 
as we are now.


Who’s Doing It


The responsibility for nurturing a thriving economy belongs to all of us, but there are certain people and 
groups who have specific and significant roles and responsibilities. In the public sector, policymakers 
must ensure an appropriate and balanced level of oversight that will cultivate industry, instill consumer 
confidence, and set the boundaries for the responsible conduct of business activities. Elected officials in 
both the executive and legislative branches, known here informally as Ambassadors, have a statutory duty 
to champion Nevada as a prime location for business.


The private sector will be dynamically involved in this new economic development effort as well. Busi-
ness leaders will be active members of Regional Development Authorities, identify missing links in their 
supply chains, mentor entrepreneurs and business start-ups, and contribute to a positive business ecosys-
tem. An engaged private sector is the key to establishing business connections, enabling technology com-
mercialization, developing human capital, and building physical infrastructure.
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Nevada’s geographic regions are the hubs of the states’s economy. Regions matter greatly because they 
contain critical assets, supply chain elements, workforces, educational institutions, and business networks. 
Regional Development Authorities will, therefore, be vital to growing our targeted sectors. 


In the end, the Governor’s Office of Economic Development certainly cannot do this work alone. Partners 
for the implementation of this State Plan include local and regional organizations for economic develop-
ment, Chambers of Commerce, private businesses, local governments, education, investors, the federal 
government, nonprofit entities, and others. We must all work together.


How We’re Going To Do It


We’re going to do it by knowing what our assets are and how to help the private sector leverage them. 


We’re going to identify those areas in which we need improvement, developing and executing plans to  
do so.


We’re going to establish a structure that nurtures collaboration and uses resources efficiently.


We’re going to focus on target opportunities, building a business case for each and emphasizing Nevada’s 
economic advantage.


We’re going to capitalize on our global connectedness.


We’re going to enhance innovation in core and emerging industries.


We’re going to train and educate our citizens for future Nevada jobs.


We’re going to understand and shape the environment that is necessary to attract, retain and expand the 
businesses that will drive our economy.


We’re going to measure progress and hold ourselves accountable, making decisions and deploying  
resources in the direction indicated by the data.
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How We’ll Know We’re Successful


Nevada will be home to high-quality jobs and thriving businesses of all sizes. Existing industries will grow 
stronger, and new sectors will feature knowledge-based, innovative opportunities.


We have an ambitious vision and an important mission, but much work is needed before Nevada can claim 
victory. This State Plan – a call to action for all Nevadans – launches our initiatives for the next three years 
and outlines a strategy to encourage the creation, expansion, and relocation of businesses, both small and 
large, in this State. It provides guideposts by which State agencies, partnered with local, regional, and fed-
eral organizations and the private sector, can determine if we are on the road to success. The State Plan is 
a living document with reality-based strategies that can and will be adjusted as circumstances demand.


Developing a vibrant economy will require hard work, but together, with a unified vision, a clear plan, and 
a commitment to execution, there is no doubt that Nevadans can do it.
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Establish A Cohesive Economic
Development Operating System


Nevada’s first task is to create a strong, coherent organizational structure that is effective in de-
livering economic development throughout the state. During the first half of 2012, the Governor’s 
Office of Economic Development (GOED) will fully establish its organizational structure and sup-


port the formation of the regional de-
velopment authorities. Simultaneously, 
the Regional Development Authorities 
(RDAs) will focus on constructing 
practical, measurable economic devel-
opment plans for their regions. By July 
2012, the operating system will be in 
place.   


Unify the Economic Development Effort


The publication of this first State Plan for Excellence in Economic Development marks an im-
portant step toward unifying Nevada’s vision of a vibrant, innovative economy. Going forward, 
GOED will provide leadership and strategic direction with improved public accountability, trans-
parency, and effectiveness, collaborating with a broad and unprecedented range of partners at the 
federal, state, and regional levels. The following tactics will implement this strategic initiative.


Strategic Initiatives
Unify the economic development effort


Launch Regional Development Authorities
Develop data and metrics that matter
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Benchmarks
• State and regional economic 
   development system in place.
• Accountability expressed in 
   annual achievement reports.
• Presentation of cohesive 
   economic development message. 
• State and regional clearinghouses
   of economic development 
   information established.







Key Tactic #1


During 2012, GOED will structure an office designed to execute its objectives. As a new member 
of the Governor’s Cabinet, GOED’s Executive Director will be closely involved in the overall 
administration of state government. The Executive Director will have a peer relationship with the 
directors of other state agencies and will be able to comment immediately on regulatory efforts 
that affect Nevada’s business ecosystem. To facilitate implementation of the State Plan, Regional 
Directors will work closely with economic development partners, including local governments, 
educational institutions, and the private sector in each region throughout the State. The hiring of 
Industry Specialists will be an important step toward maximizing regional cluster development 
and is expected to produce measurable outcomes throughout the State. By July 1, 2012, GOED 
will hire at least five Industry Specialists.


Key Tactic #2


Beginning in 2012 and accelerating into 2013, GOED will focus on branding and communicat-
ing Nevada’s economic advantage. To brand the State effectively and facilitate a cohesive mes-
sage, GOED will work with the new Department of Tourism and Cultural Affairs to develop a 
brand that drives revenue through raising awareness of Nevada’s distinctive business, recreation, 
and quality of life offerings. GOED’s professional Communications Manager will concentrate on 
disseminating Nevada’s message through traditional and innovative means. In addition, GOED’s 
website will be reconstructed to provide a more user-friendly and useful portal to information 
about starting and maintaining a business in Nevada, to analyses of the targeted sectors, and to 
data about economic development progress in the regions and statewide. This interactive website 
will be launched in 2012. 


Key Tactic #3


Two of GOED’s most important tasks are the retention and expansion of existing Nevada  
businesses. As the champion of Nevada business, GOED will strive to ensure that the State’s 
regulatory environment does not inappropriately hamper businesses or impede job-creation. A 
regulatory and business environment working group will be established to provide advice 
about proposed laws and existing regulations. In addition to advocating for streamlined, clear, and 
appropriate business regulation, GOED will reach out to existing companies with specific tools 
and offers of assistance. In particular, GOED and its partners will concentrate on supply chain en-
hancement and connecting Nevada businesses with potential customers both here and abroad.
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The Governor’s Expansion Assistance Tour will be conducted, in conjunction with Chambers 
of Commerce, development authorities, and other policymakers, throughout each year of the Plan. 
The tour will feature GOED’s market-building programs, such as Global Business Development 
and Procurement Outreach, and new financial tools, such as the State Small Business Credit Initia-
tive. This group of experts and advocates will travel throughout Nevada to meet personally with 
businesses over the next three calendar years and help them thrive.


The attraction of new businesses remains an important task to bring new jobs to the State of Ne-
vada. GOED proposes to establish Team Nevada as a nonprofit marketing group consisting of 
public and private partners. This group will help fund business attraction through both national 
and international trade missions, often led by the Governor or one of the State Ambassadors. The 
necessary work to establish this formal organization will occur during 2012.


Key Tactic #4


A portion of GOED’s biennial budget will be dedicated to awards and incentives designed to align 
the State’s economic development efforts more quickly. The programs will be different each year, 
depending on the funds available and the outcomes desired. In 2012, the following awards will be 
offered:


• A fund of $50,000 will reward innovation in regional economic development. The GOED 
Executive Director will utilize these funds to reward compelling responses to GOED’s 2012 
request for proposals (RFP) for the provision of regional economic development services. 
Successful strategic initiatives will be the ones that promise to accelerate the growth and ex-
pansion of regional clusters and potentially serve as models for other regions. The first Most 
Compelling Strategies Award(s) will be announced in June 2012.


• Another award seeks to achieve one of the most important goals in Nevada’s new economic 
development paradigm: regional collaboration. The Executive Director will manage a fund 
of $25,000 for one or more awards, also based on the RFP responses. A proposal that actively 
incorporates collaboration and inclusiveness is expected to have the highest chance to produce 
results and will be recognized. The first Collaboration Award(s) will be announced in June 
2012.


• A fund of $150,000 will be utilized to incent entrepreneurship. Three concept-to-company 
contests will be conducted – one in the Las Vegas area; one in the Reno area; and one in the 
rural area – and the winning businesses will receive awards to help make their ideas a reality.
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Key Tactic #5


Nevada’s newest and most visible incentive program is the Catalyst Fund, which was proposed 
by Governor Sandoval and funded through a $10 million legislative appropriation, with the in-
tended purpose of accelerating job creation in Nevada. Early in 2012, the Nevada Commission 
on Economic Development will promulgate the necessary regulations to allow GOED to allocate 
funds during the next 18 months.


In the form of allocations, grants, loans, or loan guarantees, Catalyst Funds will be utilized for 
projects that align with the State Plan and its focus on targeted opportunities and high-value job 
creation. State law requires that Catalyst Funds be used to provide such resources to businesses 
seeking to create or expand in Nevada or relocate to Nevada.


Upon receipt of a Catalyst Fund application, the Executive Director will determine whether its ap-
proval will promote the economic development of the State and aid the implementation of the State 
Plan. The Executive Director may allocate, grant, or loan Catalyst Fund resources for an applica-
tion of less than $100,000.  The Board of Economic Development must approve any allocation, 
grant, or loan that is $100,000 or more. Any allocation not used in accordance with the agreement 
between the pertinent RDA and GOED must be returned.


If the Catalyst Fund proves to be effective, the 2013 Legislature will be asked to ensure that this 
program remains fully funded.
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Launch Regional Development Authorities


Regions are where economies really exist. They are where sectors are centered, critical assets are 
concentrated, and supply chain elements are congregated. Regions are home to our labor pools and 
our educational institutions. Regions are also where the solid execution of  innovative ideas will 
lead to real jobs.


Nevada encompasses a diversity of communities whose economies vary by geography, size, and 
opportunities. Focusing on regionalization recognizes those varieties while engendering collabora-
tion toward common goals.


Key Tactic #1


Nevada’s economic development efforts will feature the designation of RDAs, which will have 
access to state resources, including funding for operations and administration. State law assigns 
the responsibility for designating RDAs to GOED’s Executive Director.


As the central points of contact for economic development in the regions, RDAs must have the ca-
pacity to lead the regional economic development efforts and must collaborate with, and have the 
support of, their communities and pertinent economic development partners. In addition, an RDA 
must measure its performance and develop management decisions based on data and information 
identified in collaboration with GOED and the State Plan for Excellence in Economic Develop-
ment. 


Successful RDAs will be those that focus their efforts and activities on the three key aspects of 
economic development:


• The creation and development of new businesses; 
• The retention and expansion of existing Nevada companies; and 
• The attraction and relocation of companies from outside our state.


This three-pronged approach will significantly and effectively drive the establishment of high-
quality jobs in Nevada.
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GOED expects that each RDA will engage in programs and projects that will:


• Develop and execute an appropriate regional economic development plan 
   aligned with the State Plan;
• Provide easily-accessible regional economic development information, 
   including regional assets;
• Drive sector and cluster advancement that create jobs;
• Work with our community colleges and state agencies to know and meet 
   the region’s workforce development needs;
• Cooperate with research institutions to increase innovation commercialization 
   and technology transfer;
• Increase exports and foreign direct investment;
• Foster regional incubation of start-ups;
• Effectively market the region and its pertinent sectors; and
• Advocate for necessary improvements to the region’s business environment.


To be designated an RDA, an entity must be a local government, a private organization, or a 
combination of the two. If a local government, it must be an incorporated city, a county, or a lo-
cal agency constituted for the purpose of economic development in the jurisdiction. If a private 
organization, it must be a nonprofit, domiciled in Nevada, registered with the Secretary of State, 
and constituted for the purpose of economic development. Consortia of local governments, pri-
vate economic development organizations, or a combination thereof may apply for designation. 
GOED, however, encourages truly regional efforts aligned with real economies, with participation 
by all jurisdictions within the region.  Where RDA territories abut, cross-border cooperation is a 
significant priority. Additional specific criteria for RDA designation will be included in requests 
for proposals issued by GOED. 
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The first round of designations will occur in the first half of 2012. The Executive Director is not 
limited in the number of RDAs that may be designated. 


State law now requires that GOED utilize an RFP process to allocate administrative funds to RDAs 
for the provision of economic development services. For Fiscal Year 2013, approximately $2.4 
million to $2.8 million will be made available to RDAs for operating and marketing.


Following is the RFP schedule to obtain operating funds for FY2013:


 Task Deadline
 Issuance of RFP requesting economic development services ........................March 30
 RDAs respond ................................................................................................April 30
 GOED awards operating funds for FY2013 ..................................................May 30
 Execute contracts between GOED and RDAs ...............................................June 30


State law also requires that all entities responding to the RFP be RDAs; therefore, the Executive 
Director will grant temporary RDA designation to all entities that wish to respond to the RFP and 
that meet the basic criteria. Temporary designations will expire on June 1, 2012. Entities that re-
ceive administrative funds will be formally designated RDAs until the next application process for 
administrative funds. 


At a minimum, state law specifies that a response to the RFP must include the following state-
ments:


• The services to be provided by the regional development authority;
• The plans, projects, and programs for which the RDA 
   is seeking to enter into the contract;
• The expected benefits of the contract; and
• The short-term and long-term impacts of the contract.
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The criteria for evaluating RFP responses will include:


• Evidence of partner, stakeholder, and elected official support and collaboration;
• Financial commitment from public and private sector partners;
• Demonstration of depth and breadth appropriate for the region;
• Strength of proposed metrics and outcomes; and
• Alignment with State Plan for Excellence in Economic Development.


Funding will be provided on a quarterly basis and will be contingent on demonstrated progress 
toward achieving goals and performance targets. Quarterly reports, based on agreed upon perfor-
mance measurements, will be due within 20 days of the end of each quarter. 


State law requires that these reports include, but not be limited to, the following items:


• A description of each activity undertaken with funding provided pursuant to 
  the contract and the amount of funding used for each such activity;
• The return on the funding provided pursuant to the contract; 
• A statement of the benefit to the public; and
• Any other documentation required by the Executive Director.
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Key Tactic #2


In preparing a regional economic development plan, a planning authority must consider the prior 
planning efforts for that region and incorporate broad community and private-sector outreach and 
participation. A regional economic development plan should include:


• A clear vision for regional economic development tuned to the State’s objectives;
• Thorough assessments of regional conditions, assets, and obstacles;
• An action plan for the next three years to grow, expand, and attract businesses;
• Specific sector objectives and benchmarks, strategic initiatives, tactics, 
  and performance measures;
• Strategic initiatives to strengthen the region’s entrepreneurship, technology 
  commercialization enterprises, global engagement, and workforce training capabilities;
• Potential funding sources;
• A discussion of the regional plan’s intersections with the 
  State Plan for Excellence in Economic Development;
• Development and maintenance of a regional information clearinghouse; and
• Benchmarks and performance measures that align with the 
  State’s accountability system.


A regional economic development plan will clearly demonstrate collaboration with the region’s 
business community, government agencies, education system, workforce training programs, and 
community development efforts.


In addition, for those regions eligible for federal assistance from the U.S. Department of Economic 
Development, GOED strongly encourages regional development plans that meet the federal re-
quirements for a Comprehensive Economic Development Strategy (CEDS). 


Recognizing that Nevada’s regions are currently in different stages of economic development 
planning, GOED will provide staff and funding assistance where they are most needed. A fund of 
$250,000 will offer matching funds not to exceed a third of the cost of producing the regional plan.  
No region may receive more than $150,000. If, however, the approved funding requests total more 
than $250,000, funding will be allocated proportionally, based on the total approved requests.


In addition, GOED will provide $50,000 for a program initiated by the U.S. Department of Agri-
culture titled “Stronger Economies Together” (SET) to assist with regional sector alignment in a 
rural environment. The SET process is expected to result in the production of a regional economic 
development plan for the participating rural counties.
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Following is the schedule for producing regional economic development plans:


 Task Deadline
 Apply for state funding assistance .................................................................March 30
 State funding determination ...........................................................................April 15 
 Initial work product to GOED .......................................................................June 30
 Final plan to GOED .......................................................................................August 30


GOED recognizes that some regional plans, especially those seeking CEDS certification, might 
not be completed within this timeframe. At the discretion of the Executive Director, the planning 
cycle may be separated into two stages, with the above deadlines and funding support applicable 
to the first stage.


Develop Data and Metrics That Matter


Like any strong, successful business, GOED must demonstrate a measurable return on investment. 
In addition, solid data and correct metrics can help drive achievement at both the regional and state 
levels. As a result, data collection and management will be a crucial focus for GOED. 


Key Tactic #1


GOED’s data expert will be responsible for developing a useful matrix of regional and state met-
rics as the basis of a state economic development information clearinghouse. Working with 
economists in the Nevada System of Higher Education (NSHE) and the Department of Employ-
ment, Training, and Rehabilitation (DETR), GOED will conduct the following tasks:


• Evaluate data already being collected;
• Eliminate duplicative efforts;
• Identify gaps in the data;
• Ensure uniformity of data collection at both the regional and state levels;
• Develop data-based analysis about clusters, sectors, regions, and the state;
• Share data with economic development partners and interested businesses; and
• Disseminate information in an easily understandable format and on a regular schedule.
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Certain data areas will be addressed immediately. For example, the focus on specific sector devel-
opment requires data by sector and by region. To be determined in 2012 are standard definitions, 
firm lists and specialties, and key data concerned with workforce, occupations, and the market. 
Market variables include labor force dynamics, the occupational profiles of existing jobs, skill 
requirements, and skill gaps. In addition, time-series data will be essential to enhance our ability 
to evaluate changes, particularly longer-term changes in employment and unemployment. GOED 
will work closely with DETR to expand variables in the Nevada Workforce Informer.


A concentrated effort by RDAs will analyze the specific reasons that businesses ultimately choose 
to relocate to or expand in a state other than Nevada. This information will be included in GOED’s 
annual report.


During the next three years, the expected outcomes include an improved, fully integrated, and in-
teractive website, containing a user-friendly portal for business information, links to regional and 
private efforts, and a scorecard of our progress toward economic development goals. Other out-
comes will include comprehensive and regular reports; the launch of an asset mapping function; 
and the integration of information management systems among economic development partners 
throughout the State. 
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Key Tactic #2


In addition to data collection and analysis, the robust development of Nevada’s new economic 
development strategy requires thorough research into specific subject areas. During 2012, GOED 
will conduct the following studies:


• Pursuant to Assembly Bill 182 passed by the 2011 Legislature, GOED is required 
  to conduct a study to examine the feasibility of, and develop a state plan for, inland 
  ports in Nevada. GOED will develop an RFP to secure expert assistance in the 
  conduct of this study. The outcome will be a master recommendation for specific 
  inland port sites with the potential for federal approval and agreements from pertinent 
  state agencies, affected local governments, and transportation service providers.


• GOED and the Governor’s Office of Energy will partner to study the necessary 
   business model for energy exports and Nevada’s capabilities in that area. Also 
   examined will be how Nevada might partner with neighboring states to improve 
   Nevada’s energy costs, including a consideration of project development, operations,   
   and transmission.


• A study of the competitiveness and effectiveness of Nevada’s tax incentives 
  and abatements will be undertaken. In addition to evaluating the existing system,
  the study will consider the concept of creating regional innovation districts and
  the advisability of developing incentives for energy rates, research and 
  development, and the production of feature films and television. Outcomes 
  will include recommendations to the 2013 Nevada Legislature. With a nationwide 
  comparison, this study will enable Nevada lawmakers to develop effective 
  legislation to mobilize the specific clusters designated as Nevada’s emerging industries. 


In all, the research and data functions of GOED will provide important information that will be 
used by GOED and all of its economic development partners to accomplish the following:


• Evaluate the performance of GOED and its partners;
• Determine future designations of regional development authorities;
• Mutually define metrics and identify outcomes;
• Inform Catalyst Fund decisions;
• Drive accountability;
• Reward results;
• Correct or eliminate ineffective programs; and
• Share best practices.
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Economic diversification does not mean abandoning our traditional sectors of tourism, mining, and agriculture. 
Rather, other industries will expand to establish a broader economic foundation. The Brookings/SRI report called 
out over 30 opportunities and categorized them across seven sectors. It is within these opportunities, and others 
that may be identified by the regions, that Nevada will realize its potential for producing high-quality jobs.


Nevada’s challenges shaped by geography and climate – power, water, and air quality – can create limitations 
on efficient and effective economic development and deserve continued attention. The State’s resources will be 
marshaled to assist regions to develop and execute sector-specific and cross-sector strategies toward capitalizing 
on targeted opportunities, especially through innovation. 


The variety of opportunities is the linchpin for economic diversification in Nevada. GOED’s industry specialists 
will work closely with the RDAs and the private sector as they maximize sector development. In the process, sec-
tor plans will be developed throughout 2012 and will be included in the next iteration of the State Plan.


Advance Targeted Sectors and 
Opportunities In the Region


•Center for online gaming
•Intellectual capital of global gaming
•Gaming manufacturing
•Diversifying into niche tourism markets
•Retirees and second home owners
•Film and media


Tourism, Gaming, and Entertainment


•Renewable component manufacturing
•Expanding transmission capacity
•Advancing and internationalizing 
  geothermal development
•Energy efficiency upgrading


Clean Energy


•Surgical specialties
•Geriatrics and related services
•Disaggregation of medical service delivery
•Leveraging a strong medical/health 
  sector to build other emerging industries


Health and Medical Services
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•Unmanned Aerial Vehicle (UAV)
  supply, assembly, and testing
•Maintenance, Repair, and Overhaul 
  (MRO) of aircraft systems


Aerospace and Defense


•Expanding participation in upstream mining activities
•Medium-value mineral supply chain development
•Manufacture of advanced composite materials
•Organizing and marketing of manufacturing base


Mining, Materials, and Manufacturing


•Call centers/customer service and 
  back office/BPO/shared services
•E-commerce operations/headquarters
•Corporate Data Centers
•Cloud computing/high-performance computing
•Cyber security


Business IT Ecosystems


•Warehousing and distribution
•Advanced logistics
•Air cargo
•Integrated manufacturing-distribution
•Assembly manufacturing
•Food processing operations
•Freight transportation (ground and rail)


Logistics and Operations


•Agriculture
•Intangibles and Financial Enterprises
•Water technology


Additional Promising Possibilities
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Develop Strong Working Knowledge 
About Targeted Opportunities


We will develop the necessary information about each of the sectors through stakeholder meetings, 
studying certain sectors in depth, and developing sector plans.


Key Tactic #1


Governor Sandoval announced that he will begin to meet with various stakeholders who will 
report on the status of their targeted sectors; identify any other possible targets of opportunity; and 
collaborate on initiatives to enhance existing clusters and cultivate emerging ones. Each meeting 
will end with the development of an action plan, assigned tasks, and reporting deadlines.


Strategic Initiatives
Develop strong working knowledge about targeted opportunities


Grow sectors through recruitment, retention, and expansion
Support sector enhancement in the regions
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• Increased job growth by sector.
• State share of national sector.







Key Tactic #2


GOED’s industry specialists will work closely with the RDAs, the private sector, and other eco-
nomic development partners to deepen our cluster-based knowledge of sectors and execute action 
plans to grow each sector. These Industry Specialists will be tasked with many sector-specific 
duties, such as:


• Carrying out proactive in-state outreach and problem-solving;
• Strategic business recruitment;
• Identify a sector’s current dynamics, such as supply chain gaps, through dialogue 
  with regional sector leaders, company officials, and local government representatives;
• Convene multi-departmental work groups or task forces to address internal 
  state policy barriers; 
• Work with state and local workforce training and educational staff to plan and 
  execute a strategy to combat skill shortages;
• Participate as members of the appropriate DETR Sector Councils, which provide a 
  conduit of information about workforce development needs; and
• Mount a solid business case to targeted businesses in proactive outreach marketing.


Key Tactic #3


GOED Industry Specialists will assist the regions to develop regionally-based action plans for the 
targeted opportunities. The expected outcome is the growth of these sectors through the expan-
sion of businesses and the production of high-quality jobs. 
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Grow Sectors Through
Recruitment, Retention, and Expansion


Several sector acceleration projects will be conducted over the next three years. At least two sec-
tors will be subjected to a thorough analysis by experts, and Nevada businesses will have increased 
access to federal programs and certain funds that will help them grow. 


 
Key Tactic #1


To stimulate the growth and activity within sectors, it is imperative to understand the presence 
of research institutions and the companies that make up the various supply chains. In 2012, two  
pivotal studies will be conducted: supply-chain mapping of the manufacturing sector and a  
situation and opportunity analysis of the defense sector.


Key Tactic #2


The federal Procurement Outreach Program, currently housed in GOED, will be utilized to 
connect Nevada companies with government contract opportunities at the local, state, and federal 
levels. This outreach will also target prime contractors seeking small- and minority-business part-
ners to pursue joint contracts.
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Key Tactic #3


In addition, $13.8 million in State Small Business Credit Initiative (SSBCI) proceeds will be 
made available to sector firms in 2012 and 2013. A two-pronged approach, SSBCI will provide 
collateral support to certain large, stable businesses and loans to low- and moderate-income en-
trepreneurs and microenterprises. The program is funded with federal dollars and was created in 
collaboration with the Small Business Administration and the Nevada banking industry. Nevada 
expects to generate about $10 in new private lending for every $1 in federal funding. GOED’s 
website will track the names and locations of participating Nevada banks.


Key Tactic #4


Working with economic development partners in the public and private sectors over the next three 
years, GOED will ensure that its program objectives and offerings are tuned to cluster needs. In ad-
dition, GOED will utilize the Catalyst Fund and the Private Equity Investment Fund (managed by 
the Nevada Capital Investment Corporation)  to accelerate sector development. As emphasized 
in other sections of the State Plan, sector enhancement will also be achieved through energetically 
working with community colleges to deliver a skilled workforce and dynamically linking higher 
education and industries in research collaboration.
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Support Sector Enhancement In the Regions


Most of the work to grow and nurture sectors will occur at the regional level, and GOED will pro-
vide support to regional and sector-based organizations.


Key Tactic #1


GOED intends to support cluster development and enhance sector growth within the regions by 
embedding the sector specialists in the regions as appropriate and assisting the regions in a num-
ber of additional ways. Working with the pertinent economic development partners, GOED will 
communicate, nationally and internationally, sector opportunities and assets to attract, expand, 
and retain businesses; organize incoming federal resources to coordinate local sector-building  
efforts; provide assistance with meetings and conferences involving sector development within the 
regions; and develop sector data.


Key Tactic #2


During 2012 and 2013, GOED will conduct familiarization tours for site selectors who specialize 
in targeted industries, and these tours will provide important opportunities to display our assets to 
the professionals involved in decisions concerning business relocations and expansions. GOED 
will host two tours in FY2012 and four in FY2013.


Also in 2013, through the Team Nevada initiative, GOED will partner with Regional Development 
Authorities to visit key site selectors at their offices across the nation. Nevada requires an aggres-
sive outreach program to gain the attention of this influential audience.


The expected outcome will be more new businesses, more expanded businesses, and more jobs 
that will also result in real, observable sector growth.
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Strategic Initiatives
Facilitate export growth


 Increase foreign direct investment in targeted sectors
 Enhance global network


Enhancing Nevada’s international presence will boost investment and job creation in Nevada. By 
focusing strategic initiatives toward targeted opportunities that align with world markets, Nevada 
will capitalize on an international business expertise that has already been developed. In 2011, 


Nevada was ranked the number 
one state in the country for export 
intensity and growth. The U.S. 
Chamber of Commerce ranks Ne-
vada as the fastest growing export 
state in terms of both export value 
and as a share of the State’s total 
economy.


Currently, Nevada businesses export billions of dollars of goods and services to 174 countries. We 
have been particularly successful in emerging markets, such as Brazil, Russia, India, and China, to 
which Nevada exports grew by 800 percent over the last decade.


In addition, Nevada has positioned its unique asset as a global tourist destination and welcomed 
foreign investment in Nevada businesses. Currently, there are more than 200 foreign-held firms 
with operations in Nevada. 


Through the effective utilization of state and federal programs, global engagement in the targeted 
sectors and the regions promises to facilitate an increase in export activity and attract foreign 
investment. Strategic international events will result in new buyer and distributor contacts and 
improved trade relationships between Nevada and the rest of the world and will directly contribute 
to the establishment of high-quality jobs for Nevadans.


Expand Global Engagement
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Benchmarks
• Increased exports.
• Increased foreign direct investment.







Facilitate Export Growth


Exports create new high-quality job opportunities for Nevada companies, especially small- and 
medium-sized firms. Export-related jobs typically pay an average of 13% more than the average 
domestic wage. When companies export, they gain access to a new customer base and also support 
additional domestic job creation in logistics, financial services, and other industries.


Nevada has a strong foundation from which to continue to grow its international trade efforts. A 
focus on enhanced globalization projects at both the state and regional levels will assist some Ne-
vada companies to begin to export their products and services and many others to increase export 
sales.


Key Tactic #1


Collaborative action among regional representatives, sector specialists, and GOED’s global ex-
perts will allow for a sharp focus on global opportunities within targeted sectors.


During regional economic development planning efforts, GOED staff will work closely with the 
RDAs to develop and execute regional global engagement plans that will enable local businesses 
to engage globally and empower their success internationally.


Improved partnerships will allow for the establishment of an Export Assistance Council. Con-
sisting of representatives from Chambers of Commerce, the U.S. Commercial Service, pertinent 
business associations, and other interested parties, the Council will assist GOED and the RDAs in 
the strategic targeting of assets and resources toward increasing Nevada’s exports in both goods 
and services. 
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Key Tactic #2


GOED will also aggressively assist local businesses to begin or expand their exports of goods and 
services.


Through the Nevada Investment and Trade Revenue Opportunities (NITRO) program, which 
includes a federal fund of $160,000, grants will be provided to qualifying small businesses to ex-
pand their export capabilities. Several new-to-export companies, many of which are in Las Vegas, 
have been specifically targeted for this assistance.


GOED will also work with the RDAs to implement outreach marketing efforts to small -and 
medium-sized Nevada companies to educate them on the benefits of exporting and provide them 
with access to assistance to launch or expand their exports. Such efforts, conducted in partnership 
with the chambers and other industry associations, will include seminars and support. 


In September 2012, the Governor’s Conference on Exporting and Manufacturing, produced 
under NITRO, will include representatives from at least 50 Nevada exporting companies, includ-
ing those that have received federal grants. The conference will provide an opportunity to reinstate 
the Governor’s Exporter of the Year award program.
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Key Tactic #3


Nevada’s international representation and relationships will also receive attention from GOED. 
Currently, Nevada’s six international representatives do not receive direct compensation from 
GOED, which will review that strategy for effectiveness and build a business case for representa-
tion in specific countries. The designation of additional representatives, such as one in Korea, will 
also be considered, based on a determination of a positive return on investment. These representa-
tives work diligently in their own countries to promote Nevada exports, explore business oppor-
tunities, and encourage foreign investment in this state. GOED will ensure that these international 
efforts align with the targeted sectors and this State Plan.


The Governor’s Diplomatic Luncheon with Consuls General is scheduled for May 2012 and 
will include Consuls General who represent the countries with which Nevada has – and wants to 
build – mutually beneficial relationships. Located in Las Vegas, this luncheon is also under the 
auspices of NITRO and will provide a prime opportunity for businesspeople to meet international 
representatives. This important event is the first of its kind for Nevada and is expected to continue 
on regular basis. It is expected that building these relationships will lead toward the establishment 
of international trade offices here in Nevada and encourage trade missions from other countries to 
visit Nevada to develop business opportunities.
 
Another key factor in enhancing Nevada’s role and stature in global relations is a presence at 
international trade shows and the conduct of trade missions. Federal grants ensure Nevada’s 
representation in 2012 at trade shows in places such as Dubai, China, and India, and GOED staff 
will track the leads and deals that are generated at each of these trade shows. GOED will also 
coordinate a spring trade mission to Israel and a fall trade mission to Korea and China, both ex-
pected to be led by Governor Sandoval. In addition, NITRO provides for a renewable energy trade 
mission to Spain and Germany in June 2012. Trade missions will return to Nevada with concrete 
outcomes, such as new business leads, new investment possibilities, and important new reciprocal 
relationships.
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Increase Foreign Direct Investment in Targeted Sectors


Foreign direct investment (FDI) provides a Nevada company with new markets and marketing 
channels and access to new technology, products, skills, and financing. On average, foreign-owned 
firms pay higher wages and have higher worker productivity than comparable domestic compa-
nies. For the foreign firm that makes a joint-venture investment, the relationship with a Nevada 
business also offers access to new technologies, products, organizational technologies and man-
agement skills. 


Leveraging Nevada’s unique assets and with close attention from GOED staff, it is expected that 
the economic impact of FDI in Nevada will measurably increase each year through 2014.


Key Tactic #1


Unlike most other states, Nevada is directly involved, through GOED, with matching Nevada 
businesses with foreign investors. This unique asset provides a competitive advantage for Ne-
vada and will be leveraged through the development of regional global engagement strategies and 
sector plans. GOED will encourage strategic initiatives by region and by sector that will effec-
tively utilize this asset.


In addition, GOED will ensure that Nevada’s international representatives are deeply familiar with 
the state’s targeted sectors and cluster opportunities. GOED’s direct involvement with FDI will 
generate additional funding options for Nevada businesses seeking to expand and for new busi-
nesses that begin here or relocate from other states.
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Key Tactic #2


Nevada’s attraction as a major international tourist destination is another important asset for build-
ing our global presence. Each year, major trade shows in Las Vegas, such as CES (electronics), 
SEMA (automotive parts), and MAGIC (for textiles), attract thousands of international business-
people. Beginning in 2013, GOED and the regions, working through Team Nevada, will showcase 
investment opportunities to visiting international business representatives in order to increase FDI 
in the state. Such activities may include:


• Staffing a booth at sector-specific trade shows;
• Providing opportunities for international CEOs to visit informally with Nevada CEOs; and 
• Arranging for familiarization tours for targeted companies before or after 
  pertinent trade shows. 


 


Enhance Global Network


GOED will support the growth in exports and FDI through the development of pertinent data and 
strategic information, a collaboration with higher education, and the establishment of international 
business councils.


Key Tactic #1


During the next three years, GOED will develop a more robust global information system that 
will provide policymakers, economic development professionals, and the public with pertinent 
international market data. This analysis of Nevada’s global efforts will be developed in partnership 
with Nevada’s research institutions and disseminated on the website and in print. The system will 
measure performance and demonstrate the impact of Nevada’s international initiatives.


Currently, however, the State does not track the actual number of Nevada businesses that export or 
what their exported goods and services are. This information is crucial for GOED to assist Nevada 
businesses most effectively. By 2013, GOED will develop, in conjunction with the Secretary of 
State, a process for collecting that information.


Objective 3
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Key Tactic #2


Through existing academic and research programs, NSHE also provides a global presence for 
Nevada. GOED and NSHE will collaborate on developing and implementing mutually beneficial 
international outreach plans that promote Nevada business and education. In addition, GOED 
will continue to foster internship opportunities in its Nevada offices for NSHE students interested 
in global business development.


 
Key Tactic #3


International business councils offer an important global networking opportunity both here and 
abroad. With regional business leaders, GOED will support current, and facilitate the establish-
ment of additional, international business councils that will:


• Provide Nevada business representatives to meet with international business leaders 
   who are visiting here for business or pleasure; 
• Host foreign trade missions that come to Nevada; and 
• Advise GOED and the RDAs on the development of country-specific strategies. 


Such interactions will produce leads for new investment, new businesses, and new jobs for Nevada.
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A significant factor in the success of Nevada’s new economy will be the development and 
introduction into the market of new products, services, and business models. Working with our 
institutions of higher education, entrepreneurs, investors, and companies, Nevada will make tech-
nology-based economic development (TBED) a priority.


The Knowledge Fund was created by A.B. 449 for the purpose of spurring research, innovation, 
and commercialization in the State and is a key component for advancing TBED.  Intended to 
provide funding to hire leading researchers, match research grants, and form innovation com-


mercialization teams, the Knowledge 
Fund did not receive any allocations in 
2011.  During 2012, GOED and NSHE 
will work closely together to develop a 
strategy for generating private support 
for the Fund and plan to seek public in-
vestment in the Knowledge Fund dur-
ing the 2013 session.


Simultaneously, GOED will allocate 
initial funding for certain TBED projects and initiatives, both to spur the effort and to provide 
examples of how private and public funding could produce results. In addition, Nevada’s research 
institutions will hire impact researchers with current funding to jump start this effort.


Generating entrepreneurial activity is a critical element in catalyzing innovation in Nevada’s  
economy. It is imperative that Nevada cultivate a business environment that nurtures  
entrepreneurship.


Strategic Initiatives
Develop statewide innovation and commercialization structure


 Increase industry collaboration with universities and DRI
 Build entrepreneur support-structure


Catalyze Innovation In Core 
and Emerging Industries


48 Excellence in Economic Development


Benchmarks
• Increased licensing of 
   intellectual property.
• Increased numbers of start-ups.
• Increased research funding.







Develop Statewide Innovation and 
Commercialization Structure


The first steps toward developing a statewide structure for technology commercialization involve 
the identification of assets and needs. Once that inventory is complete, a thorough action plan is 
necessary and may result in the establishment of a statewide intermediary. 


Key Tactic #1


GOED will hire a Technology Commercialization Director whose first duty will be to connect 
with NSHE to identify existing research and development (R&D) capacities. The University of 
Nevada, Las Vegas, is currently building a statewide database toward that effort. Simultaneously, 
this expert will identify Nevada companies that have R&D needs and match them with the perti-
nent NSHE researcher.


Key Tactic #2


By September 2012, the formal TBED plan, developed by the research institutions and GOED’s 
Technology Commercialization Director, will be completed. Part of the planning function will be 
to explore the concept of a statewide intermediary for technology commercialization. As this 
process develops and impact researchers are attracted to Nevada, a fully-funded Knowledge Fund 
will support these efforts. 
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“We must have the optimism to remind 


each other that Nevada’s long history is 


one of opportunities realized.”


Governor Brian Sandoval 







Increase Industry Collaboration 
With Universities and DRI


GOED can play an important role in facilitating, through the use of grants, the increased collabora-
tion between NSHE research capacity and private industry. 


Key Tactic #1


To incent technology transfer and the product/system development partnership between busi-
ness and higher education, GOED will manage a fund of $50,000 to provide matching funds for  
industry-sponsored research.  GOED’s Technology Commercialization Manager will oversee 
the effort of connecting industry research needs to university research capacities.


Key Tactic #2


GOED will also assist small businesses in winning SBIR/STTR grants. The acronym stands for 
“Small Business Innovation Research/Small Business Technology Transfer,” which is a federal 
program that seeks to encourage small businesses to engage in federal R&D with the possibility of 
commercialization. Information concerning the SBIR/STTR program and related funding will be 
on GOED’s website by July 2012, and an SBIR/STTR resource center will be created in partner-
ship with the Small Business Development Centers at UNR and UNLV.
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Build Entrepreneur Support Structure


To jumpstart the process of building a support structure to help entrepreneurs flourish, GOED will 
provide $150,000 in matching funds to assist the Nevada Institute for Renewable Energy Commer-
cialization (NIREC) in winning a grant from the federal Economic Development Administration. 


Key Tactic #1


Entitled “Spark Plug,” the program created by this grant will be operational through most of 2012 
and will start the work of constructing an effective, sector-focused, private sector-connected in-
frastructure for spawning innovations in Nevada and efficiently helping them scale-up to the next 
level.  The work will produce:


• An internet-based resource center that offers a self-guided tutorial focused on 
  enabling ideas to get out of the lab and into the market faster;  
• A central repository that will connect both university researchers and entrepreneurs;
• A program for 10 high-potential start-ups to compete in a proof-of-concept opportunity; 
• Mentoring for high-potential companies by experienced serial entrepreneurs; and
• A statewide virtual business incubation process with access to the resources 
  found in physical business incubators. 


This initiative is based on a business start-up process that has proven successful at Stanford Uni-
versity’s Entrepreneurial Center, which has been recognized globally as an effective tech-based 
economic accelerator.
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Strategic Initiatives
Align education, career training, and workforce development to targeted opportunities


 Reorganize the workforce investment system in line with targeted sectors
 Improved educational achievement


All of Nevada’s plans for economic development require a strong partnership with the State’s 
educational system and workforce training programs. Nevadans must have the education and skills 
necessary to fill high-quality jobs. Our future success depends on developing and sustaining an ex-


cellent and efficient education system 
that is aligned with the programs that 
develop skill sets with the sectors that 
produce jobs. 


Nevada’s renewed focus on the de-
velopment of a knowledge-based and 
technologically-advanced economy 
presents great promise for good and 
sustainable jobs. To prepare our chil-
dren for that future, educational lead-
ers must be included in the State’s eco-
nomic development planning efforts in 
order to develop curriculum, programs 


of study, and internship opportunities that will best prepare students to work and to succeed in 
Nevada’s most promising sectors and clusters. Simultaneously, economic development authorities 
and local business leaders must work collaboratively with local and state educational leaders to 
communicate their workforce needs.


In 2012, GOED will be a resource for, and a partner to, the relevant educational and training 
agencies as they advance workforce readiness, job training partnerships, and state goals through 
the development and implementation of their strategic plans. The process is already underway 
at Nevada’s Department  of  Employment, Training, and Rehabilitation (DETR) and the Nevada  
System of Higher Education (NSHE) and will be undertaken at the K-12 level with the Department 
of Education after Governor Sandoval appoints a State Superintendent for Public Instruction.


Increase Opportunity Through Education 
and Workforce Development
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Benchmarks
• Increased percentage of workforce  
   training program participants who
   complete the training and are 
   employed.
• Increased high school graduate rate.
• Increased job and graduate school     
   placement rates for graduates 
   throughout NSHE.







Align Education, Career Training, and Workforce 
Development to Targeted Opportunities


GOED will work in collaboration with the Nevada Department of Education, NSHE, DETR, and 
other interested agencies to develop the foundational coursework necessary to prepare students for 
the industry sectors that will form the foundation of Nevada’s economy of the future.  


Key Tactic #1


School districts are establishing career and industry-based programs, such as Washoe County’s 
Signature Academies, which focuses on specific programs, topics, and distinguishing themes to 
prepare all students for Nevada’s future economy. These academies align with Nevada’s key sec-
tors, will help to prepare future teachers, and will also begin the process of School Choice.


There are many other such examples throughout Nevada. Two include the Clark County School 
District’s Advanced Technologies Academy (high school) and the Academy of Mathematics, Sci-
ence, and Technology (middle school).


Additionally, community college Tech Prep programs engage thousands of students in career read-
iness, with some programs offering dual credit for students.


Key Tactic #2


NSHE is also considering its programs in order to position the State to have the educated work-
force required for supporting and maintaining economic development and diversification. The 
Board of Regents of NSHE recently adopted an updated master plan that is based on the critical 
role that public higher education must play if Nevada is to have a brighter economic future. This 
plan will build on the many partnerships and sector initiatives already underway.  In NSHE’s plan, 
the primary goal is student success, which is defined as significant increases in students completing 
academic and workforce programs with meaningful degrees and certificates.
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In the meantime, GOED and its RDA partners will help advance knowledge-based industries 
through partnerships between higher education and targeted sectors, such as:


• Gaming and hospitality in partnership with the Harrah’s Hotel College at UNLV;
• Mining in partnership with the Mackay School of Mines at UNR;
• Health care in partnership with the Nevada School of Medicine and 
  NSHE’s Health Sciences System;
• Geothermal energy in partnership with the DRI;
• Water in arid climates in partnership with DRI, UNLV, and the 
  Southern Nevada Water Authority;
• Cyber security in partnership with UNLV; and
• Innovation and technology commercialization in partnership with NSHE.


Key Tactic #3


GOED’s partners in workforce training are DETR, our community colleges, and Nevada’s private 
sector businesses. Both federal and state training funds are managed by DETR to accelerate the 
alignment of company skills requirements with Nevada’s workforce availability. Training funds 
are available to new high-wage employers throughout the fiscal year.


DETR transfers between $500,000 and $750,000 in Train Employees Now (TEN) funding to 
GOED to make training funds quickly available to companies who are either new to Nevada or 
expanding in Nevada. The TEN funds require a minimum number of new jobs and can be used to 
train new employees or upgrade the skills of existing workers.
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Reorganize the Workforce Investment System 
to Align with Targeted Sectors


GOED will collaborate with DETR to assure targeted industries and companies that a qualified 
workforce, suitable for their industries, is available in Nevada and that the workforce development 
system will be able to serve their needs for the long term.
 


Key Tactic #1


The Governor’s Workforce Investment Board (GWIB) is appointed by the Governor and in-
cludes certain federally-mandated standing representatives of the State Legislature, labor, non-
profits, and public sector.  It is comprised of 35 members of whom 18 must represent the private 
sector. This board is tasked with oversight of the workforce development system, including dis-
bursement of Workforce Investment Act (WIA) funds to local workforce investment boards and 
subsequently to program/training providers that will serve unemployed, under-employed, dislo-
cated, and youth workers throughout the State. GWIB initiatives will be aligned with GOED and 
this State Plan.


Key Tactic #2


To ensure consistent ascertainment and flow of industry intelligence among GOED, and the GWIB, 
DETR will convene Sector Councils that are aligned with the industry sectors targeted by GOED.  
These Sector Councils will be comprised of private sector members who represent the companies 
within the various industry sectors and who can delineate the education, certifications, and expe-
rience necessary for employment in all aspects of the sector as well as the regulatory and other 
public sector support necessary for the industry to thrive. The Sector Council will also include 
representatives from the Legislature, labor, education and other pertinent segments of Nevada 
business sectors.


Each GOED Industry Specialist will be a member of the applicable Sector Council, and the Sec-
tor Council chair or other knowledgeable member will be a member of the GWIB. In addition, 
the GWIB will include at least one executive representative of each industry sector targeted by  
GOED.
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Key Tactic #3


NSHE is aligning its education efforts with Nevada’s workforce needs, too. Community College 
Workforce Partnerships with private business, industry advisory boards, and DETR are being 
built by all four community colleges:  


• College of Southern Nevada, 
• Great Basin College, 
• Truckee Meadows Community College, and 
• Western Nevada College. 


They will respond to specific workforce needs, provide training in critical fields, particularly for 
unemployed workers displaced by global competition, and create curricula to match the identi-
fied focus areas in the State’s economic development plan. Key to these partnerships is a clear 
and timely route to employment through established learning outcomes and internships tied to job 
skills. These partnerships are already being formed and strengthened with a number of grants and 
contracts, enabling Nevada citizens to be ready for new industry and employment. For example, 
the Dream It Do It career certification program is already being developed in concert with busi-
nesses, particularly the manufacturing sector, and the community colleges workforce centers.
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Improve Educational Achievement


With the expectation that many of the jobs of the future will be technology-based, school dis-
tricts throughout Nevada have raised curriculum standards in science, technology, engineering and 
mathematics. This enhancement comports with state and regional economic development efforts. 


Key Tactic #1


GOED will contract with specialists to focus on one or two of Nevada’s targeted sectors to deter-
mine the workforce skills necessary for businesses within that sector to be successful. The first 
study will examine the manufacturing sector and will take place in 2012. The expected outcomes 
include the identification of education and training programs that will produce job candidates who 
will best fill available positions in Nevada’s rapidly-growing manufacturing sector.


Key Tactic #2


In 2011, Governor Sandoval and the Legislature, through a bipartisan, statewide process, adopted 
a number of education reforms that are bringing national attention to our state. Under the steward-
ship of a Superintendent of Public Instruction appointed by the Governor, Nevada’s primary and 
secondary education system features rigorous teacher evaluation, pay for performance, an alterna-
tive route to teacher licensure, tenure reform, the elimination of the last-in-first-out process for 
workforce reductions, and the establishment of a charter school institute.


An important part of Nevada’s business ecosystem is a quality educational system to prepare stu-
dents for college, graduate school, career, and some combination of the three. GOED will work 
closely with the State Department of Education and local districts to focus policies and efforts for 
high-quality instruction and student achievement with the intent that all Nevada children have 
the opportunity to be educated to the highest level of excellence.
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Key Tactic #3


Complete College America is a national consortium of states dedicated to increasing their college-
educated citizenry to meet workforce needs and to be nationally competitive. Under the leadership 
of Governor Sandoval, Nevada was one of the first states to join this consortium and has set annual 
goals for significant increases in students receiving certificates, associate degrees, and bacca-
laureate degrees. Additionally at UNLV and UNR, there are anticipated increases in master’s and 
doctoral degrees, particularly in areas identified by Nevada as needed for economic growth. Areas 
identified as critical to the State’s needs, such as science, engineering, and health care fields, will 
be given particular attention at all institutions.


Partnerships for Public Reporting and Accountability are hallmarks of NSHE’s new strategic plan. 
Under Governor Sandoval‘s leadership, Nevada was selected to participate in the National Gov-
ernor’s Policy Academy to establish State Goals and Accountability Metrics. The development 
of these goals and metrics is still in progress, anticipated to be completed in 2012. The two goals 
identified to date are increasing the number of students graduating with a high-quality degree or 
credential in accordance with the goals of Complete College America and aligning degree produc-
tivity with the State’s economic development goals to meet the needs of Nevada’s workforce in the 
new economy. Metrics will be publicly reported and will include number of graduates, productiv-
ity measures, return on investment data, and quality assessment for NSHE.
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The expectation is that this State Plan will generate discernible signs of improvement and mea-
surable points of progress toward creating Nevada’s vibrant, innovative, and sustainable economy. 
In the meantime, there are real needs for job growth in Nevada during the next three years. Perhaps 
the most important benchmarks for the overall effectiveness of Nevada’s Plan for Excellence in 
Economic Development are job growth and sector diversification.


Additional metrics are necessary, however, to determine the effectiveness of the various strategic 
initiatives detailed in this Plan and provide for the enhancement or deletion of any particular tactic 
as necessary. Performance-based decision-making will be required. If it doesn’t work, we’re going 
to stop doing it.


For each of the seven sectors, then, GOED will determine the return on investment by tracking and 
reporting the following performance measures:


• Job growth;
• Business formation;
• Wages and salaries;
• Economic impact growth; and
• State share of national sector.


GOED will provide a full report to Nevadans on an annual basis about the progress of this new 
economic development system. In addition, GOED will provide online tools that can be accessed 
at any time. Including a data dashboard or scorecard, these tools will provide accountability to this 
plan and suggest new routes of action.


Metrics and Accountability
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Most of our economic development efforts will be measured at the regional levels and then re-
ported to GOED for inclusion in this statewide report card. GOED will work collaboratively with 
the RDAs to ensure that all economic development partners are collecting and tracking the same 
data in the same way.


In collaboration with DETR and pertinent research institutions within NSHE, GOED will first de-
termine which economic data are being collected currently and then work with DETR and others 
to fill in the gaps. This information will address topics such as research and development, business 
recruitment and retention, exports, and job skills. 


In 2012, DETR will organize its research unit around this Plan for Excellence in Economic De-
velopment, aligning economists and analysts with the seven sectors. Together, GOED and DETR 
will regularly track and report data-based information on a statewide and sector-specific basis. By 
June 30, 2012, a more robust system for measuring progress and ensuring accountability will be 
established and announced.


Whenever there is a success in economic development, and there will be many, the State will 
join with the pertinent region to announce and celebrate the new collaborative programs, the new 
businesses, and the new jobs. In addition to numbers and ratios, stories about real people and real 
companies will be embedded in our accountability system. These case studies will build Nevada’s 
portfolio of best practices, which will be available to people in Nevada and around the world who 
are interested in effective economic development. This portfolio is an important part of building 
the Nevada brand and sustaining a new narrative about our state in the 21st century.
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A Living Document


No strategy is perfect at the moment of its announcement. Rather than culminating a conversational process, 
however, Nevada’s Plan for Excellence in Economic Development intends to begin one.


At various times during the next three years, meetings and workshops will be coordinated by GOED in collabora-
tion with regional economic development authorities and representatives from business, workforce development, 
the various sectors, and education at all levels. Statewide tours may include participation by Governor Brian  
Sandoval and any number of State Ambassadors.


The State Plan will be on GOED’s website and will include a comment section.


The strategic plans for other state agencies will indicate where their programs enhance state and regional economic 
development efforts. The regional economic development plans will also intersect with the State Plan. Documents 
will be linked together on the websites of the Governor’s Office and pertinent state and regional organization.


As we move forward as regions and as a state, we will celebrate our successes and learn from each other. The Plan 
for Excellence in Economic Development will respond to input from the RDA’s and will be revised as often as 
changing circumstances demand. With a renewed commitment to collaboration, state and local partners will move 
forward, with enthusiasm, toward the vision of a vibrant, innovative, and sustainable economy for Nevada.


Timeline of Next Steps


Feb-May 2013


Participate in 
legislative 


session


Dec 2012


Publish refined 
State Plan based 


on the year’s 
work. Include 
strategies for 


2015


Nov 2012


Report on state 
and regional 


progress


Fall 2012


Conduct regional 
visits to observe 


progress in 
regional 


planning efforts


Spring 2012


Conduct 
workshops 


in the regions 
to launch 
regional 


planning efforts


Feb 2012


Launch statewide 
tour to gather 


public feedback 
on the State Plan


Nov 2014


Report on state 
and regional 


progress


Oct 2014


Join statewide 
celebration of 


Nevada’s 
sesquicentennial 


by 
commemorating 


regional 
economic 


development 
successes


Spring 2014


Statewide tour to 
observe 


progress and 
discuss 


refinements 
to State Plan


Dec 2013


Publish refined 
State Plan based 


on the year’s 
work. Include 
strategies for 


2016


Nov 2013


Report on state 
and regional 


progress


Sept 2013


Statewide tour 
to execute 


any legislative 
amendments 
(if necessary)
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CEDS .............Comprehensive Economic Development Strategy


DETR .............Nevada Department of Employment, Training, and Rehabilitation


DRI .................Desert Research Institute


FDI .................Foreign Direct Investment


GOED ............Governor’s Office of Economic Development


GWIB .............Governor’s Workforce Investment Board


MRO  .............Maintenance, Repair, and Overhaul


NIREC............Nevada Institute for Renewable Energy Commercialization


NITRO ...........Nevada Investment and Trade Revenue Opportunities


NSHE .............Nevada System of Higher Education


R&D ...............Research and development


RDA ...............Regional Development Authority


RFP .................Request for Proposals


SBIR/STTR ....Small Business Innovation Research/Small Business Technology Transfer


SET ................Stronger Economies Together


TBED .............Technology-based economic development


TEN ................Train Employees Now


UAV ...............Unmanned Aerial Vehicle


UNLV .............University of Nevada, Las Vegas


UNR ...............University of Nevada, Reno


WIA ................Workforce Investment Act







Carson City
808 W. Nye Lane


Carson City, NV 89703
800.336.1600


Las Vegas
555 E. Washington Ave., Suite 5400


Las Vegas, NV 89101
702.486.2700
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BUDGET JUSTIFICATION (Example)



PERSONNEL - $14,400 Federal; $14,400 Special Projects Match

Name of PI: X academic month(s) are requested and is calculated based on the institutional base salary. What will the PI be doing for the project? Will mentorship of students be part of the project and duties of PI? 



Graduate Student(s): What is the grad student doing? What is the pay structure for Graduate students X hours at what rate? What is the pays structure for undergraduate students X hours at what rate? 



Undergraduate Student(s): What is the undergraduate student doing? What is the pays structure for undergraduate students X hours at what rate? 



FRINGE BENEFITS - $2,727 Federal; $2,727 Special Projects Match

Institution will be using these following fringe benefit rates for this project: Faculty/Professional Staff – 30%, Graduate Students – 12%, Undergraduate Hourly – 3%.  



OTHER DIRECT COSTS - $8,646 ($4,323 Federal; $4,323 Special Projects Match)



MATERIALS and SUPPPLIES – $823 Federal; $823 Special Projects Match: Funds will be used to purchase Specialized Machine X to do X ($1,146) and laboratory supplies ($500), such as consumables for spectrophotometric assays, chemicals, gasses for the anaerobic chamber and others. 



TRAVEL - Domestic - $3,500 Federal; $3,500 Special Projects Match

Travel to Arlington, VA from Las Vegas, NV- $2,000 Federal; $2,000 Special Projects Match

Travel funds are requested for the PI and graduate student to travel once to Arlington, VA for X conference. The average cost of the trip is based on previous trips by the PI and is calculated for 4 days and includes airfare, lodging, per diem, and ground transportation.

		Cost category

		Rate/person

		Total



		Roundtrip Airfare

		$450/person/trip

		$ 900



		Meeting Registration

		$500/registration/person

		$ 1,000



		Lodging (3 nights)

		$250/night/person

		$ 1,500



		Meals per diem (4 full)

		$75/day/person

		$ 600



		Total

		$ 4,000







Travel to X place from X place - $1,500 Federal; $1,500 Special Projects Match 

Travel costs are budgeted for the PI, graduate student, and undergraduate student to travel to X for X conference. The cost of travel is calculated for 2 days, and includes airfare, lodging and per diem for three people. Costs are estimated based on previous trips by the PI.

		Cost category

		Rate/person

		Total



		Roundtrip Airfare

		$500/person/trip

		$ 1,500



		Rental Car

		$75/day

		$150



		Meeting Registration

		$150/registration/person

		$ 450



		Lodging (3 nights)

		$150/night/person

		$ 450



		Meals per diem (4 full)

		$75/day/person

		$ 450



		Total

		$ 3,000









FACILITIES AND ADMINISTRATION (F&A) COSTS - $6,550 Federal + $6,550 (unrecovered State – tracked as institutional match)

Institutional F&A cost is calculated using a predetermined rate as stipulated by DHHS Rate Agreement dated MM/DD/YYYY (DHHS or other agency).  The on-campus research rate of 35.5% of Modified Total Direct Costs (MTDC) will be used for this project.
















Cover Page 


Nevada System of Higher Education  
Nevada NASA EPSCoR 


Research Infrastructure Development Seed Grant Proposals 


Name of Project: ______________________________________________________________________ 


Principal Investigator: __________________________________________________________________ 


E-mail: ______________________________________________________________________________


Institution Name: _____________________________________________________________________ 


Department: _________________________________________________________________________ 


Institution Mailing Address: _____________________________________________________________ 


City: _____________________________ State _______           Zip Code: __________________ 


Phone: ___________________________ 


Funding Requested: $_________________________ 


The principal investigator certifies the accuracy of the information in this proposal, and certifies that 
he/she is a faculty member of the NSHE during the period covered in the attached proposal. 


PI/Applicant signature X _______________________________________________________________ 


Print name:____________________________________________                        Date_________ 


Authorized Organizational Representative signature X _______________________________________ 


Print name:____________________________________________                        Date_________ 





		Name of Project: 

		Principal Investigator: 

		Email: 

		Institution Name: 

		Department: 

		Institution Mailing Address: 

		City: 

		State: 

		Zip Code: 

		Phone: 

		Funding Requested: 

		Print name: 

		Date: 

		Print name_2: 

		Date_2: 






SPM+INST MATCH UNRCVRD FA

		Nevada NASA EPSCoR Proposed Budget

		From:		7/1/20		To:		6/30/21

		Title of Project:		Short EPSCoR Project Example Title

		Institution:		Institution Acronym

		PI Name:		Dr. Nevada Faculty

		DIRECT LABOR (SALARIES, WAGES, AND FRINGE BENEFITS)		NASA Federal		Special Projects Match		Institutional Match

		SALARIES										Program: Click here to scroll & choose from drop down list

		Professional		$   8,000		$   8,000						Curriculum Development

		Graduate Research Assistant		$   2,500		$   2,500						Workforce Development

		Undergraduate Students		$   900		$   900						Proposal Development

												ESMD Sr.Design

		TOTAL SALARIES		$   11,400		$   11,400		$   -				Pre-Service Educator Program

												Management Funds

		FRINGE BENEFITS										Research Infrastructure

		Professional 30%		$   2,400		$   2,400						Travel-Research Infrastructure

		Graduate Research Assistant 12%		$   300		$   300						Informal Education

		Undergraduate Students 3%		$   27		$   27						Pre-College Activities

												Hands-On Training (HOT) Activities

		TOTAL FRINGE BENEFITS		$   2,727		$   2,727		$   -				Short Course

												Fellowships & Scholarships

		1.  TOTAL SALARY AND FRINGE BENEFITS		$   14,127		$   14,127		$   -

		OTHER DIRECT COSTS:

		A.  SUBCONTRACTS

		B.  CONSULTANTS

		C.  SUPPLIES (List)		$   823		$   823

		D.  TRAVEL

		Domestic		$   3,500		$   3,500

		E.  OTHER (List)

		2.  TOTAL OTHER DIRECT COSTS		$   4,323		$   4,323		$   -

		3.  TOTAL  DIRECT COSTS (1+2)		$   18,450		$   18,450		$   -

		INDIRECT COSTS

		INST 35.5%		$   6,550				$   6,550

		4.  TOTAL INDIRECT COST		$   6,550				$   6,550

		5.  TOTAL ESTIMATED COST (3+4)		$   25,000		$   18,450		$   6,550

		APPROVED BUDGET (NSHE Use Only)		$   -		$   -		$   -

		PI/PD Signature		Printed Name				DATE

		SPO/Institutional Representative Signature		Printed Name				DATE





No SPM - ALL INST MATCH

		Nevada NASA EPSCoR Proposed Budget

		From:		7/1/20		To:		6/30/21

		Title of Project:		Short EPSCoR Project Example Title

		Institution:		Institution Acronym

		PI Name:		Dr. Nevada Faculty

		DIRECT LABOR (SALARIES, WAGES, AND FRINGE BENEFITS)		NASA Federal		Special Projects Match		Institutional Match

		SALARIES										Program: Click here to scroll & choose from drop down list

		Professional		$   8,000				$   8,000				Curriculum Development

		Graduate Research Assistant		$   2,500				$   2,500				Workforce Development

		Undergraduate Students		$   900				$   900				Proposal Development

												ESMD Sr.Design

		TOTAL SALARIES		$   11,400		$   -		$   11,400				Pre-Service Educator Program

												Management Funds

		FRINGE BENEFITS										Research Infrastructure

		Professional 30%		$   2,400				$   2,400				Travel-Research Infrastructure

		Graduate Research Assistant 12%		$   300				$   300				Informal Education

		Undergraduate Students 3%		$   27				$   27				Pre-College Activities

												Hands-On Training (HOT) Activities

		TOTAL FRINGE BENEFITS		$   2,727		$   -		$   2,727				Short Course

												Fellowships & Scholarships

		1.  TOTAL SALARY AND FRINGE BENEFITS		$   14,127		$   -		$   14,127

		OTHER DIRECT COSTS:

		A.  SUBCONTRACTS

		B.  CONSULTANTS

		C.  SUPPLIES (List)		$   823				$   823

		D.  TRAVEL

		Domestic		$   3,500				$   3,500

		E.  OTHER (List)

		2.  TOTAL OTHER DIRECT COSTS		$   4,323		$   -		$   4,323

		3.  TOTAL  DIRECT COSTS (1+2)		$   18,450		$   -		$   18,450

		INDIRECT COSTS

		INST 35.5%		$   6,550				$   6,550

		4.  TOTAL INDIRECT COST		$   6,550				$   6,550

		5.  TOTAL ESTIMATED COST (3+4)		$   25,000		$   -		$   25,000

		APPROVED BUDGET (NSHE Use Only)		$   -		$   -		$   -

		PI/PD Signature		Printed Name				DATE

		SPO/Institutional Representative Signature		Printed Name				DATE






Budget

		Nevada NASA EPSCoR Proposed Budget

		From:				To:

		Title of Project:

		Institution:

		PI Name:

		DIRECT LABOR (SALARIES, WAGES, AND FRINGE BENEFITS)		NASA Federal		Special Projects Match		Institutional Match

		SALARIES										Program: Click here to scroll & choose from drop down list

		Professional										Curriculum Development

		Graduate Research Assistant										Workforce Development

		Undergraduate Students										Proposal Development

												ESMD Sr.Design

		TOTAL SALARIES		$   -		$   -		$   -				Pre-Service Educator Program

												Management Funds

		FRINGE BENEFITS										Research Infrastructure

		Professional %										Travel-Research Infrastructure

		Graduate Research Assistant %										Informal Education

		Undergraduate Students %										Pre-College Activities

												Hands-On Training (HOT) Activities

		TOTAL FRINGE BENEFITS		$   -		$   -		$   -				Short Course

												Fellowships & Scholarships

		1.  TOTAL SALARY AND FRINGE BENEFITS		$   -		$   -		$   -

		OTHER DIRECT COSTS:

		A.  SUBCONTRACTS

		B.  CONSULTANTS

		C.  SUPPLIES (List in Justification)

		D.  TRAVEL

		Domestic

		E.  OTHER (List)

		2.  TOTAL OTHER DIRECT COSTS		$   -		$   -		$   -

		3.  TOTAL  DIRECT COSTS (1+2)		$   -		$   -		$   -

		INDIRECT COSTS

		(insert Institution name and F&A rate here)

		4.  TOTAL INDIRECT COST		$   -				$   -

		5.  TOTAL ESTIMATED COST (3+4)		$   -		$   -		$   -

		APPROVED BUDGET (NSHE Use Only)		$   -		$   -		$   -

		PI/PD Signature		Printed Name				DATE

		SPO/Institutional Representative Signature		Printed Name				DATE








 


 


 
 
 
 


 
 
 
 
 
 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 


 


NSHE  
Science and Technology Plan 


 
Updated January 2015 


  
 


Revised by the Research Affairs Council 


BOR approved as of 6.11.15 







 


2 
 


 
 
 
 
 
 


BOARD OF REGENTS 
 


Mr. Kevin Page, Chair 
Mr. Rick Trachok, Vice Chair 


 
 


Dr. Andrea Anderson      Mr. James Dean Leavitt 
Mr. Cedric Crear      Mr. Sam Lieberman 
Mr. Robert Davidson      Mr. Kevin Melcher 
Dr. Mark Doubrava      Ms. Allison Stephens  
Dr. Jason Geddes      Mr. Michael Wixom 
Mr. Trevor Hayes       
         
 
   Scott Young, Acting Chief of Staff for the Board of Regents 
 


 
 


OFFICERS OF THE NEVADA SYSTEM OF HIGHER EDUCATION 
 


Daniel Klaich, Chancellor 
 
 


Dr. Len Jessup, President    Mr. Bart Patterson, President 
University of Nevada, Las Vegas   Nevada State College 
 
Dr. Mark Curtis, President    Dr. Michael Richards, President 
Great Basin College     College of Southern Nevada 
 
Dr. Marc Johnson, President    Dr. Maria Sheehan, President 
University of Nevada, Reno    Truckee Meadows Community College 
 
Mr. Chester Burton, President   Dr. Stephen Wells, President 
Western Nevada College    Desert Research Institute 


 
 
 
 
 
 
 


Nevada System of Higher Education  







 


3 
 


 
 
 


RESEARCH AFFAIRS COUNCIL 
 
 
 


Crystal Abba, Chair 
Vice Chancellor for Academic and Student Affairs 


Nevada System of Higher Education 
 


Dr. Alan Gertler 
Vice President for Research 


Desert Research Institute 
 


Dr. Mridul Gautam 
Vice President for Research and Innovation 


University of Nevada, Reno 
 


Dr. Thomas Piechota 
Vice President for Research and Economic Development  


University of Nevada, Las Vegas 
 


  







 


4 
 


TABLE OF CONTENTS 
 
 


 
 


Introduction ........................................................................................................................5 
 
Natural Resources 


Alternative and Clean Energy ........................................................................................8 
Climate Change ............................................................................................................11 
Water Resources ..........................................................................................................12 


 
Human Health 


Health Care Access and Research ................................................................................15 
Public Health ................................................................................................................17 
Aging Services .............................................................................................................19 
 


Infrastructure and Technology 
Transportation ..............................................................................................................23 
Materials Science .........................................................................................................27 
Biotechnology ..............................................................................................................28 
Information Technology ……………………………………………………………..31 


 
Common Themes for Nevada .........................................................................................32  
 
Conclusion  .......................................................................................................................36 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 







 


5 
 


 


INTRODUCTION 
 
This Nevada Science and Technology Plan is presented by the Nevada System of Higher 
Education Board of Regents as a blueprint for the future.  It is intended to provide sufficient 
details about the directions, capability, and vision of the educational, research, and economic 
development efforts of the Nevada System of Higher Education (NSHE) and its community 
partners to frame future decisions about directions for Nevada and for public higher education.  
Through the years, the State of Nevada has partnered with NSHE and dedicated financial 
resources to support science and technology education and research programs.  
 
This Plan provides the foundation for focusing research and education efforts statewide to 
benefit Nevada’s citizenry with consideration given to the research capacity and infrastructure 
already in place at NSHE institutions and potential opportunities for external funding.  The Plan 
was developed by the research officers of the three NSHE research institutions in concert with 
their research faculty and reviewed by the statewide EPSCoR (Experimental Program to 
Stimulate Competitive Research) Advisory Council and the NSHE Board of Regents.   
 
The three research institutions of NSHE are the Desert Research Institute (DRI), the University 
of Nevada, Las Vegas (UNLV), and the University of Nevada, Reno (UNR).  DRI operations are 
funded primarily through external research funding while the two universities receive more State 
General Fund revenue for instruction and service activities.  Total research funding for these 
three institutions for fiscal year 2014 was $124.6 million with the majority coming from federal 
(54%) and federal pass-through (28%) sources.  Other sources include state, other government, 
private industry/non-profit at 18%. Research funding represented 46% of sponsored projects for 
the NSHE research institutions. 
 
Nevada is a member of the network of states participating in the federally-supported research-
stimulation programs called the Experimental Program to Stimulate Competitive Research 
(EPSCoR) and Institutional Development Award (IDeA).  EPSCoR began in 1979 at the 
National Science Foundation when five states received planning grants to develop strategies to 
build their research infrastructure.  Nevada joined EPSCoR in 1985 with the awarding of its first 
planning grant and received its first infrastructure award in 1986.  Since that time, Nevada has 
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been awarded more than $51 million in infrastructure grants through the United States 
Department of Agriculture (USDA), National Science Foundation (NSF), Department of Defense 
(DOD), Department of Energy (DOE), Environmental Protection Agency (EPA), National 
Aeronautics and Space Administration (NASA), and National Institutes of Health (NIH).  As 
Nevada moves forward in assembling greater research capability, EPSCoR is an important 
building block to assist in targeting key areas identified in this Plan.  Generally, funds received 
through these programs also require State General Fund matching dollars. 
 
First, a more sophisticated and educated workforce must be developed in the State by increasing 
the number of Nevadans who possess some postsecondary training in the fields of science, 
technology, engineering, and math—the so-called “STEM” disciplines.1 In “Cracking the Code 
on STEM: A People Strategy for Nevada’s Economy,” the Brookings Institution calls for 
strengthening STEM education and workforce training, which “requires concerted efforts on the 
part of the public and civic sectors alike.”2  
 
The sectors identified in the Brookings report include: 
 


 Tourism, Gaming, and Entertainment; 
 Clean Energy; 
 Health and Medical Services; 
 Aerospace and Defense; 
 Mining and Materials, and Manufacturing;  
 Business IT Ecosystems; and 
 Logistics and Operations (including transportation). 


 
NSHE research institutions (UNLV, UNR, DRI) conducted an assessment of how their research 
projects aligned with the economic development sectors noted above. Using data from 2012, 
over 860 research projects have direct links to single or multiple economic development sectors. 
The total sponsored research from these projects was over $350 million. The largest sectors that 
the projects aligned with were Clean Energy (263 projects) and Health and Medical Services 
(241 projects).   
 
Nevada faces critical issues at this time related to research and development, as do the other 
western states. To address these issues, key focus areas are identified and developed within this 
Plan. These areas are meant to emphasis the societal and economic needs of the State and 
highlight the expertise that lies within the NSHE institutions to advance these areas.  These are 
not in ranked order because each is critical to Nevada’s economic and environmental future.  
Three overarching themes for these focus areas are Natural Resources, Human Health, and 
Infrastructure and Technology.  Within each theme, the following areas will be addressed by this 
Plan.   
 


                                                       
1 “Cracking the Code on STEM: A People Strategy for Nevada's Economy,” The Brookings Institution Advanced 
Industries Series, Nov. 2014. http://www.brookings.edu/research/reports/2014/11/12-nevada-stem-economy. 
Accessed Dec. 1, 2014. 
 
2 “Cracking the Code on STEM: A People Strategy for Nevada's Economy,” Nov. 2014.  
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Natural Resources (Arid Resources Technology)   
 


 Alternative and Clean Energy; 
 Climate Change; and  
 Water Resources. 


 
Human Health (Health and Medical Services)  
 


 Health Care Access & Research; 
 Public Health; and 
 Aging Services. 


 
Infrastructure and Technology (IT Entrepreneurship, Manufacturing & Logistics, Health 
and Medical Services)  
 


 Transportation; 
 Materials Science; 
 Biotechnology; and 
 Information Technology. 


 
Each of these research focus areas is examined in this report with careful consideration given to 
the specific challenges facing Nevada, the assets available to meet these challenges, goals for the 
State of Nevada, and strategies for how the Nevada System of Higher Education (NSHE) can 
provide the faculty expertise, applied and basic research, technology transfer, and graduates to 
help the State meet these goals. 
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NATURAL RESOURCES 
 
As our need for energy continues to expand, short-term energy demands often conflict with 
long-term needs for economic development, water resource availability, and environmentally 
sustainable growth.  In addition to the negative environmental and climate impacts attributed to 
energy production from fossil fuels, approximately 45% of our current water use currently goes 
to thermoelectric energy production.3 The use of coal for electrical power generation requires 
water for cooling and results in emissions of criteria air pollutants, toxic chemicals, and climate 
forcing species.  While nuclear power addresses energy and climate concerns, issues remain 
regarding water for cooling and waste storage/disposal, along with public acceptance.  Given the 
resource availability coupled with extraction developments (fracking), energy from natural gas is 
increasing, but there are water use/quality issues.  In short, conventional energy technologies 
have some combination of issues related to water quality/quantity for cooling and resource 
extraction/processing, gaseous pollutants, greenhouse gas emissions, and waste generation.  
Solutions to the coupled issues of energy needs/energy security/resource management and 
environmental sustainability include the implementation of clean energy systems, along with the 
development of a better understanding of water availability.  Given its abundance of solar and 
geothermal resources, Nevada is uniquely positioned to lead the development of systems for our 
future energy requirements, while addressing the issues of water scarcity and climate impacts. 


 
I.    ALTERNATIVE AND CLEAN ENERGY 
 
Nevada has an abundance of natural resources from solar, geothermal, and wind sources that 
provide the potential for the State to become energy independent and carbon neutral with the 
proper technical and financial resources in place.  Few states have such a wide variety of assets. 
Development of these renewable energy resources, and the economic infrastructure to 
commercialize and bring them to market, will require partnerships between NSHE, industry, 
and government. 
 


                                                       
3 M.A. Maupin, J.F. Kenny, S.S. Hutson, J.K. Lovelace, N.L. Barber, and K.S. Linsey. An Estimated Use of Water 
in the United States in 2010, USGS Circular 1405. 
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Nevada’s assets for creation of alternative and clean energy set the stage for its three research 
institutions to be involved in new discovery and technology transfer and its colleges to continue 
workforce training programs. The U.S. Department of Energy (DOE), through the Office of 
Energy Efficiency and Renewable Energy and the Office of Basic Energy Sciences, provided 
research funding and technical support for research in these areas. Nevada established the 
Nevada Renewable Energy Transmission Access Advisory Committee in order to identify needs 
and locations for new power transmission lines in the state.  Additionally, there are 1) the 
Nevada State Office of Energy, 2) the legislated Nevada energy portfolio standard (which 
requires renewable energy on the grid), 3) a highly supportive citizenry, and 4) a powerful 
congressional delegation and state legislature that support renewable energy development. 
 
In spite of considerable assets for alternative energy production, Nevada faces challenges in the 
development and utilization of new methods of energy.  These include grid integration, a small 
amount of public and private investment in renewable energy development, and a large number 
of small companies all trying to address renewable energy needs with little statewide 
coordination.   
 
At the same time, Nevada’s increasing population and energy demands create pressure to hasten 
the development of these industries.  Although Nevada has the potential to provide much of its 
energy in sustainable forms to citizens of the state and even to export energy to neighboring 
states, there is not a long and established history of infrastructure for research and education in 
renewable energy fields. 
 
One particularly promising development, however, is the formation of the Water, Energy, and 
Environment Nexus under NSF EPSCoR support involving the three NSHE research institutions.  
This program builds upon the previous DOE funded Nevada Renewable Energy Consortium. 
The overarching goal of the Nexus is to position NSHE as the global leader in research on solar 
energy generation and its impacts on water resources and the environment.  The project’s 
mission is to advance our knowledge of green energy through research focused on solar energy 
generation technology, its environmental impacts, and associated water issues, and accelerate 
this research by developing new capabilities in cyberinfrastructure (CI).   
 
The project is organized by four strategic goals:  research, diversity, workforce development, and 
external engagement.  The research goal will increase our knowledge of the Nexus among solar 
energy, limited water resources, and fragile environments, with an emphasis on: (1) novel 
technologies to minimize water use at solar energy facilities; (2) desert ecosystem responses to 
perturbations associated with development of solar energy facilities; (3) advanced and 
sustainable water/wastewater approaches to support water needs for solar energy development; 
(4) interdisciplinary approaches to renewable and solar energy supply; and (5) CI capabilities 
that accelerate the Nexus research, including advanced data services, real-time data streaming 
and visualization, data mining and analysis, image processing, data security, and 
cloud computing.  
 
The key facilities that are being developed to improve Nevada’s research infrastructure are the 
Nevada Environment, Water, and Solar Testing and Research Facility (NEW-STAR) that will 
support coordinated research on the Nexus topics, and the Nevada Research and Data Center 
(NRDC), which will provide enhanced CI capabilities including connectivity, data management, 
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communication, and processing. The diversity, workforce training, and external engagement 
components are designed to support the deployment and trained workforce needs required to 
develop and deploy current and future solar energy technologies. 
 
Alternative and clean energy development is and must remain a high priority for Nevada.  It 
represents a critical link in the ability of the State to provide for its rapid population growth 
while maintaining the beauty of the State and the quality of for its citizens.   
 
Nevada Alternative and Clean Energy Goals 
 
Goal 1: Identify and foster the development of diverse renewable and alternative energy sources 
for Nevada to become energy independent and, eventually, an energy exporter.   
 
Goal 2: Provide incentives for efficiency-related renovations and update and enforce building 
code standards for energy efficiency in new and retrofitted buildings.   
 
Goal 3: Support the production of trained technicians and professional architects, engineers, 
scientists, and contractors to provide the workforce needed for a clean energy economy. 
 
Goal 4: Educate Nevada citizens about the benefits of conservation and using alternative and 
renewable energy and provide programs to assist citizens in practicing energy efficiency on a 
local scale.   
 
NSHE Strategies to Support State Goals 
 
 Increase faculty research and development (R&D) in alternative and clean energy by 


identifying and applying for funding sources in all related areas. 
 Target additional research support and faculty hires in the most promising clean energy areas 


for Nevada (i.e., geothermal and solar assessment and technologies, biomass resource 
assessment and use, energy storage systems, development of algal feedstocks, etc.). 


 Engage and advise researchers, experienced entrepreneurs, business executives, and venture 
capital to identify, commercialize, and fund promising technologies resulting from 
faculty R&D. 


 Address the economic aspects of the clean energy marketplace by providing research and 
expertise on cost-benefit analyses, market barriers, economic impact studies, negative-cost 
options, and the efficacy of economic incentives.  


 Assess the clean energy resource availability, life cycle assessment, environmental and 
climate impacts, water availability, and infrastructure impacts of clean energy development 
and implementation. 


 Lend expertise to the policy-making and practical aspects of alternative and clean energy by 
providing research on land use, regulatory barriers, portfolio standards, retrofitting, 
construction management practices, and the coordination of federal, state, and 
local regulations. 


 Expand certificate programs, minors, majors, and graduate degrees to respond to market 
demands for professional workers in alternative and clean energy development. 


 Provide fast-track training programs to produce technicians and support personnel for jobs in 
the clean energy industry. 
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 Partner with energy companies, government entities, and public schools to develop public 
education campaigns about conservation and clean energy.  


 
II.    CLIMATE CHANGE 
 
Climate change and variability are ongoing natural processes that have occurred on various 
timescales throughout earth’s history, driven mainly by variations in the earth’s orbit and 
changes in atmospheric composition.  In recent years, an increasing body of evidence has shown 
that anthropogenic effects, manifested by increased CO2, -non-CO2 greenhouse gas, and black 
carbon -  content of the atmosphere from burning of fossil fuels, have a profound influence on 
climate and have resulted in unprecedented and rapid climate change (e.g., global temperature 
increases).  These effects are predicted to continue into the future and may become increasingly 
severe. Changes in climate occurring in the intermountain West (including Nevada) now are 
manifested by increases in seasonal, nocturnal, and annual temperature and changes in the 
amount and type of precipitation.  
 
Nevada has several attributes that impact the response of human and natural systems to climate 
change – past, present, and future.  These include, but are not limited to: (1) great contrasts in 
climate and ecosystems over short distances created by the Basin and Range topography of the 
most mountainous state in the lower 48 states of the U.S.; (2) a high degree of aridity throughout 
Nevada, which is the most arid state in the U.S.; (3) a highly urbanized and rapidly growing 
population (≥ 90% of which lives in urban areas, making Nevada the most urban state in the 
nation); and (4) extensive areas of largely undeveloped, publically owned lands (86% of Nevada 
is federally owned, the highest percentage in the nation).  The combination of rapidly growing 
urban centers in an arid, scarcely populated region is characteristic of Nevada but also occurs in 
many other parts of the world. 
 
Climate, especially temperature and precipitation, has a major influence on the structure and 
function of ecosystems and the services (e.g., nutrient cycling, water supply) that ecosystems 
provide to humans.  In the face of rapid and unprecedented climate change, such services may no 
longer be sustainable in their present quantity and quality.  Understanding the nature of this 
uncertainty lies at the heart of the proposed goals.  
 
Responding to human perceptions and responses to climate change is another important 
component to progress in this area. Climate change now and in the future will have significant 
effects on public policy.  There will be a need to engage stakeholders in identifying their needs 
and to develop a two-way exchange of information between stakeholders and the 
science community. 
 
Many of the State’s goals in the area of climate change are embedded in the previous five year  
NSHE NSF EPSCoR grant.   
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Nevada Climate Change Goals 
 
Goal 1:  Improve climate modeling capabilities and evaluate the impact of climatic change (past, 
present, and future) on the State’s natural resources to answer questions of resilience, resistance, 
and thresholds.  
 
Goal 2: Engage citizens, industry, government, and the science community to collaborate on 
changes to public policy, land management, and water management in response to climate 
change research and developments, including regional approaches.   
 
Goal 3: Improve the statewide computing infrastructure and compilation of integrated data sets to 
facilitate shared research from multiple sources as well as to support integrated policy-making. 
 
Goal 4: Support the production of more scientists and engineers in order to provide teachers in 
science, technology, engineering, and mathematics (STEM) fields. 
 
NSHE Strategies to Support State Goals 
 
 Increase faculty research on climate change and its impacts by identifying and applying for 


funding sources in all related areas. 
 Develop improved capabilities to downscale global projects to a regional scale that is 


relevant for decision making. 
 Have NSHE institutions serve as repositories of integrated statewide and regional data and 


high-end data visualization capabilities. 
 Develop and apply climate-change models to help predict Nevada’s future water availability 


and use. 
 Assess the impact of a changing climate on Nevada’s water resource availability, 


environmental quality, and ecosystem function and services. 
 Engage and advise individuals, businesses, and state, local, and federal agencies to develop 


balanced, effective, innovative, and politically acceptable strategies for mitigating and 
adapting to climate change in the State and region. 


 Develop an integrated program in which science, technology, engineering, and mathematics 
(STEM) teaching in P-16 will be fostered through use of climate change as an example of 
fundamental physical and geographical concepts in an earth systems framework. 


 
III.    WATER RESOURCES 
  
The Nevada Division of Water Resources states that water is Nevada's most precious renewable 
natural resource, and a key element in safeguarding this limited resource is responsible 
management gained through education.  Future economic and geographic growth in the State of 
Nevada is completely dependent upon accurately quantifying and carefully managing water 
resources.  Improving the understanding of available water resources (both quantity and quality) 
and the potential complex responses due to climate variability and change is accomplished 
through advanced education in science and/or engineering-based disciplines.  Careful 
management of these resources involves the development and implementation of successful 
public policies by well trained professionals with academic backgrounds ranging from social 
science to engineering. 
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The Nevada System of Higher Education has a wealth of faculty expertise and infrastructure to 
support world class research and educational programs concerning water.  To date, however, 
most of these resources have not been integrated either geographically or institutionally.  A prior 
NSF EPSCoR grant for a system-wide Access Grid Node makes possible the offering of course 
work, seminars, and other meetings in a way that truly supports the emergence of technology to 
overcome the limitations of place.  The environmental lysimeter facility in Boulder City (funded 
by the previous NSF EPSCoR statewide grant) to investigate Scaling Environmental Processes in 
Heterogeneous Arid Soils (SEPHAS) created a focal point for future collaborative research 
among a growing community of NSHE faculty with interests in water resources. 
 
In order to promote the development of water technology commercialization and business 
development efforts in Nevada, GOED provided Knowledge Fund support to start up the Nevada 
Center of Excellence (NvCOE).  The NvCOE is a collaborative public-private partnership led by 
DRI that includes GOED, DETR, SNWA, IBM, and the other NSHE institutions.  This effort is 
designed to drive innovation-based economic development and workforce development by 
applying research, commercialization and commercially viable service-based solutions to address 
regional, national and global challenges related to water resources.  This unique partnership has 
already resulted in a number of successful outcomes in the area of technology development.   
 
Nevada Water Resources Goals  
 
Goal 1:  Accurately assess the total quantity and quality of available water resources in Nevada 
and collaborate with the intermountain states on a regional approach to expanding freshwater 
supplies and increasing efficiency of use. 
 
Goal 2:  Improve predictive water management tools and develop new visualization tools for 
both scientific exploration and public education.   
 
Goal 3: Support increased production of trained technicians and professional scientists, 
engineers, and policy analysts in the field of water resources.  
 
Goal 4:  Facilitate the collection and integration of knowledge, data, and information on 
interactions between water resources, ecosystems, and large-scale climatic patterns in Nevada for 
the benefit of improved public policy decisions. 
 
NSHE Strategies to Support State Goals 
 
 Increase faculty research and development (R&D) in water resources by identifying and 


applying for funding sources in all related areas.  
 Expand capabilities and research support to assess water resource availability, quality, and 


issues related to domestic, agricultural, and industrial needs. 
 Evaluate the impact of hydrologic fracturing (“fracking”) for energy production on water 


availability and quality. 
 Integrate water and water-related issues into the Nevada P-16 curriculum as part of an overall 


plan for educating the public, as well as current and future teachers, on the importance of 
water and water-policy related issues in the semi-arid southwest, including Nevada. 
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 Engage the Nevada Water Resources Research Institute (a statewide entity serving all of 
NSHE) to facilitate access to water resource information throughout the State. 


 Collaborate with the Nevada Center of Excellence (a non-profit organization linking NSHE 
with other public and private entities) to develop water technologies and enhance business 
development efforts. 


 Expand certificate programs, minors, majors, and graduate degrees to respond to market 
demands for technicians and professional workers in water-related professions. 


 Develop an integrated statewide water resources academic program that builds upon the 
existing, internationally recognized graduate program in hydrologic sciences while elevating 
a complementary water resources management program to national prominence. 


 Engage researchers from across Nevada, the United States, and the globe to use NSHE’s 
state-of-the-art SEPHAS facility to better understand water movement and water quality 
transformations in semi-arid settings. 


 Make available as a shared community resource NSHE’s emerging high-end visualization 
capabilities (e.g., DRI’s 4-sided and 6-sided CAVES and UNLV’s Geovisualization Facility) 
as a means to integrate cutting-edge scientific visualization with public policy needs. 
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HUMAN HEALTH 
 
 
IV. HEALTH CARE ACCESS AND RESEARCH 
 
Nevada has come through a phase of significant growth followed by significant economic stress, 
with a resultant disinvestment in higher education that affected public medical education.  
Nevada is also characterized by having few public or community not-for-profit hospitals where 
most graduate medical education (residency and fellowship training, GME) is usually based, 
resulting in a pipeline of public medical education that is small and weak relative to the 
State’s needs. 
 
Nevada’s citizens are among the least healthy of all state populations. The State’s all-cause 
mortality, care of chronic diseases such as diabetes and respiratory disease, the delivery of 
preventive services such as immunizations and prenatal care, the quality and quantity of mental 
health care available, the risk of suicide, and many other medical and mental health measures of 
quality all rank Nevada in the lowest quintile of all U.S. states.  Nevada ranks among the bottom 
five states in the number of physicians and nurses. Compared to neighboring or similar Western 
states, Nevada’s public medical school is the smallest and it has the fewest medical residency 
training positions of any state with a medical school.  Other health professions training programs 
(e.g. nursing, allied health, public health, nutrition, and others) are limited and do not meet the 
demands for health professionals in the State.  Overall Nevada’s health care system is 
characterized by having limited access, especially for indigent or underinsured patients, and is 
known to be among the more expensive in hospital charges, yet ranked near the bottom of all 
states in per capita state spending for health care programs.  
 
In addition to these areas of poor performance, Nevada ranks nearly at the bottom of all states in 
the per capita number of Nevada students who enroll in any medical school, making the 
expansion of its public medical education system challenging. The pipeline deficiencies are 
further exacerbated by an increasing number of medical school graduates who are leaving the 
state for GME, partly because of programs that are not available (e.g. anesthesiology), and partly 
because of perceptions of lower quality of training, or lesser GME resources (such as 
uncompetitive resident salary and benefit schedules).  A majority of these students do not return 
to the state. 
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In spite of these severe problems, Nevada has a number of assets which are beginning to make a 
difference.  Prior decisions to coordinate all health-related programs from the eight NSHE 
institutions into a Health Sciences System (HSS) are providing a more integrated approach to the 
State’s educational needs and research efforts. One goal of the Health Sciences System is to 
coordinate and integrate the different health education programs from multiple institutions to 
create efficiency and effectiveness and to focus on specific and serious needs in Nevada.   
 
Most of the problems in Nevada’s health care system can be solved only by building more 
education and training of health care providers at all stages of the pipeline.  Building this 
educational pipeline must be accompanied by a concurrent increase in federal research grants 
and contracts to build a vibrant medical research center in Nevada.  The current focus of most 
planning, affiliation agreements, recruitment, NSHE discussions, legislative requests and 
initiatives is on building an adequate health care workforce in NSHE institutions. 
 
Nevada Health Care Goals 
 
Goal 1: Improve health care access to all Nevadans by promoting health care education, 
research, and training as a top priority to Nevada business, academic and political leaders.   
 
Goal 2: Deliver or facilitate the delivery of essential health care services through new 
affiliations, health system development, and the training of new and more health care 
professionals so as to ensure health and function are improved, families are strengthened, public 
health is protected, and citizens achieve their highest level of self-sufficiency. 
 
Goal 3: Develop and expand a statewide biomedical, behavioral and health services research 
enterprise that supports economic development, technology transfer, and 
educational opportunities. 
 
Goal 4: Expand the production of trained technicians, health care professionals, and health 
services experts to provide quality health care for all Nevadans.  
 
NSHE Strategies to Support State Goals 
 
 Build and expand the education pipeline for health care workers at all levels by offering 


coordinated certificate programs, minors, majors, graduate, and professional degrees to 
respond to market demands. 


 Pursue the development of inter-institutional health sciences programs to promote 
integration, collaboration, and synergy among health professions. 


 Engage statewide stakeholders in developing and implementing strategies for meeting the 
immediate and future workforce demands. 


 Develop statewide multi-use facilities for health care education and research. 
 Manage public-access clinics that provide in-service training for students while benefiting 


low-income residents.  
 Enhance opportunities and funding for medical and dental residencies, nurse practitioners, 


and other advanced health care training. 
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 Provide state-of-the-art continuing health professions education for Nevada health 
care workers. 


 Strengthen and expand the research infrastructure for health sciences programs at 
NSHE institutions. 


 Help develop a statewide, electronic medical information management system. 
 
V. PUBLIC HEALTH 
 
Public health agencies are responsible for monitoring and maintaining the quality of public 
health services; maintaining the quality of medical services through licensure and certification of 
facilities; protecting individuals, families, and the community from threats such as epidemics and 
environmental contaminants; promoting healthy living conditions and lifestyles; and 
communicating both surveillance and epidemiologic data to public health officials, health care 
providers, industries, and community members. It includes working with communities 
continuously to communicate relevant information, assist their mobilization efforts, and provide 
technical assistance and consultation. 
 
The frontier nature of most of Nevada leads to many challenges in developing a public health 
delivery system in the State that is compounded by a lack of providers for both primary and 
specialty care or public health practitioners, which is found even in the most urban communities. 
Among Nevada’s 17 counties, approximately 87 percent of the State population resides in two 
urban areas: Clark and Washoe counties.  Carson City and Elko are designated as a Small 
Metropolitan Area.  Douglas, Lyon, and Storey counties are rural; and Esmeralda, Humboldt, 
Lander, Lincoln, Mineral, Nye, Pershing, and White Pine are frontier counties.4  Currently only 
Clark County, Carson City and Washoe County have developed public health infrastructures to 
support public health needs.  The Division of Public and Behavioral Health is responsible for the 
frontier populations and over the last 5 years, the recession has impacted the number and 
distribution of public health practitioners (mainly community health nurses) throughout the 
remainder of the state.  Tourism impacts the size and variety of public health emergencies that 
are mostly seen in the two most populated counties. Adequate preparedness, monitoring systems, 
and statewide communication continue to challenge public health infrastructures and stress the 
need for trained personnel and sophisticated surveillance capacity.  
 
Rural and frontier residents, while comprising a small portion of the State’s population, often 
require unique responses to their personal and community health issues. They are generally 
older, poorer, and have fewer health resources than their urban counterparts. Given the provider 
and public health shortages that are common in many rural areas, some rural clients drive more 
than 100 miles to access care, and rural hospitals and communities are exploring partnerships 
with larger health departments to leverage services. In particular, the renaissance in mining 
presents bigger challenges to the environmental public health infrastructure that stress the rural 
systems even more.  
 


                                                       
4
Health Workforce in Nevada, 2013 Edition. 
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Nevada’s public health statistics are daunting.  Nevada ranks 49th in public health funding per 
person.5  In looking at health determinants, although Nevada has made progress in obesity levels 
(now at 7th in the US), smoking continues to place the State at 34th and premature deaths (years 
lost per 100,000 population) is at 35th.  Lack of health insurance (ranked at 49th) and primary care 
physicians (at 47th) impact health outcomes such as cardiovascular deaths (33rd) and poor mental 
health days (28th). In addition, the geographical disparities already described rank Nevada at 45th   
and identify unique challenges for the state.  
 
Fueling poor health behaviors is the low rate of high school graduation (ranked 50th) and children 
living in poverty (23rd). In addition, low graduation rates suggest that there is lack of qualified 
students to enroll in health professions.6  
 
Solutions to these problems require coordination among agencies.  As an example, positive gains 
in immunization rates (from 50th to 40th) may have been due to a statewide initiative consisting 
of local and statewide coalitions, NSHE schools and other state agencies specifically targeting 
this public health challenge.  This success suggests that if the State’s rankings are to improve, 
close collaboration will be required among government officials, public and private health 
providers, and NSHE faculty to address these indicators effectively.   
 
Overall, there needs to be more communication and less fragmentation of services among 
policy-makers, state agencies, health systems, tribal health systems, and between some public 
and private providers in the State of Nevada.  It is essential to have the data needed to educate 
policy-makers who make funding decisions on local, State, and national level.  This will help 
forge the path necessary to build and strengthen the current public health system as Nevada 
moves into the future. 
 
Nevada Public Health Goals 
 
Goal 1:  Protect and advance public health, safety, and quality of life for the well-being of all 
Nevadans as well as visitors to the State. 
 
Goal 2: Deliver or facilitate essential public health services and prevention programs to protect 
and improve the lives of Nevada residents. 
 
Goal 3:  Help identify and work to eliminate health disparities through directed public policy. 
 
Goal 4: Collect and make available data needed by policy-makers who fund public 
health services. 
 
NSHE Strategies to Support State Goals 
 
 Develop and expand statewide academic programs in public health at all levels by offering 


coordinated certificate programs, minors, majors, graduate and dual graduate, and 


                                                       
5 United Health Foundation, 2012. 
 
6 Health Workforce in Nevada, 2013 Edition. 
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professional degrees to respond to market demands and build towards larger schools of 
public health that can address more complex issues. 


 Engage statewide stakeholders in developing and implementing strategies for addressing 
public health needs and expand the number of contracts and grants to evaluate 
these strategies. 


 Establish a close partnership with the state and county health districts to evaluate and 
implement training to advance the knowledge and skills of public health professionals.  


 Establish foci of research in areas of critical public health challenges like mental health, 
immunization practices, tobacco cessation, alcohol and drug addiction, domestic violence, 
and disaster preparedness by identifying and applying for funding sources in all related areas. 


 Help address the growing needs of and health disparities among target populations in 
Nevada, such as rural residents, minority populations, and children, through public service 
programs and faculty research.   


 Promote initiatives and research in critical environmental challenges such as water quality, 
air quality, lead exposure, and radiation exposure. 


 Translate university research and expertise into information that can be used by government 
agencies to promote appropriate policy decisions.  


 Have NSHE institutions serve as repositories of integrated statewide and regional public 
health data with the capacity to provide analysis as needed. 


 
VI. AGING SERVICES    
 
By 2033, the elder population (i.e., individuals ages 65 and older) in the State of Nevada will 
increase by approximately 58%.7  A 2013 report by the UNR Sanford Center for Aging 
highlights that between 2000 and 2010, Nevada’s elder population grew by over 48%, a higher 
growth rate than any other state except Alaska.8 Reasons for this growth in Nevada’s elder 
population are attributed to issues such as immigration of retirees, aging of the existing 
population, and the out-migration of younger people, especially in rural environments. While 
these reasons vary, the impact of the elder population is multi-faceted, affecting all aspects of 
Nevada communities. This population change will impact transportation needs, housing 
requirements, workforce pools, and health care costs to name a few. One way that the health of 
elders can be assessed is by considering Medicare utilization.  In Nevada, 84% of Medicare 
recipients are 65 and older.9 
 
The following highlight several key points relating to Nevada’s elder population: 
 


                                                       
7Nevada State Demographer. (2014). Nevada County Age, Sex, Race and Hispanic Origin Estimates and Projections 
2000 to 2033. 
 
8Broadus, A.D., Sacks, T.M., & Fadali, E.R. (2013). Elders Count Nevada. University of Nevada, Reno: Sanford 
Center for Aging. 
 
9 Henry J. Kaiser Family Foundation (2012). State health facts. Dual eligible as a percent of total Medicare 
beneficiaries. Retrieved June 2014 from http://kff.org/medicaid/state-indicator/duals-as-a-of-medicare-
beneficiaries/. 
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Race/Ethnicity:  Nevada is becoming increasingly diverse in terms of the racial/ethnic and 
cultural characteristics of its population. Projections indicate that Nevada’s population 
self-identifying as a minority will increase from approximately 46% in 2014 to approximately 
54% in 2033, a 37% increase within the next 19 years.10 In light of this demographic transition, 
the State will need to increase its efforts in coming years to develop effective outreach efforts to 
connect with these elders as well as build its capacity to offer a mix of services and supports that 
culturally reflect the increasingly diverse population. 
 
Disability and Aging:  Of an estimated 376,225 non-institutionalized elders in Nevada, 
approximately 36% self-identify as having at least one disability.11 These disabilities are 
self-reported in the following categories: sensory, physical, mental, self-care, and/or homebound 
status. As elders continue to age, the level of associated disability is also expected to increase, 
with approximately half of elders in Nevada reporting some disability by age 75.12 
 
Suicide and Aging:  Nevada has one of the highest suicide rates among elders, with 
approximately 24 deaths per 100,000 attributed to suicide.13 While major depression is the most 
common psychiatric disorder among the elderly, care providers, including many primary care 
physicians, are not identifying this disorder in elders. Data provided by the Centers for Medicare 
and Medicaid Services indicate that approximately 12% of individuals who receive Medicare 
services are being treated for depression.14  
 
Chronic Disease:  Data provided by the Centers for Medicare and Medicaid Services indicate 
that approximately 50% of Nevadans are being treated for hypertension (high blood pressure) 
and approximately 42% are being treated for hyperlipidemia (high cholesterol). Arthritis (25%), 
diabetes (24%), chronic kidney disease (16%), heart disease (11%) and COPD (11%) remain the 
highest chronic conditions being treated in the State. Individuals who have arthritis are more 
likely to have other chronic conditions, such as diabetes (50%), high blood pressure 
(approximately 41%), coronary heart disease (61%) or have suffered a heart attack 
(approximately 55%) or stroke (approximately 46%), making behavioral therapies more difficult 
to implement.15  
 


                                                       
10 Nevada State Demographer (2014). Age, sex, race, and Hispanic origin estimates and projections October 2014. 
Retrieved October 2014 from ndemography.org/data-and-publications/age-sex-race-and-hispanic-origin-estimates-
and-projections. 
 
11 U.S. Census Bureau. (2013) American Community Survey, Table S0201. 
 
12 U.S. Census Bureau. (2012) American Community Survey, Table B1801. 
 
13 Centers for Disease Control and Prevention. (2012). WISQARS. 
 
14 Centers for Medicare and Medicaid Services. (2012). Medicare chronic conditions dashboard: County level. 
Retrieved December 2014 from http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-
Reports/Dashboard/Chronic-Conditions-County/CC_County_Dashboard.html 
 
15 Centers for Disease Control and Prevention (2011). Behavioral risk factor surveillance system survey data. 
Nevada: Chronic Health Indicators: Arthritis. Atlanta, Georgia: U.S. Department of Health and Human Services, 
Centers for Disease Control and Prevention. Retrieved June 2014 from http://apps.nccd.cdc.gov/brfss/. 
 







 


21 
 


Alzheimer’s Disease:  Approximately 7% of individuals receiving Medicare services are being 
treated for Alzheimer’s dementia.  It is estimated that there are currently 37,000 Nevadans living 
with Alzheimer’s disease, a number projected to increase to 64,000 (73% increase) by 2025.16 
This increase is expected to have a significant impact on the state’s ability to provide health care 
services to elders, as well as supportive services to families serving as care partners. 
 
Nevada Aging Services Goals17   
 
Goal 1: Older Nevadans have a seamless and comprehensive support services delivery system to 
improve their independence and dignity. 
 
Goal 2: Older Nevadans, persons with disabilities, their families and caregivers have access to a 
statewide network of single point of entry sites that provide a comprehensive array of 
information, referral, intake assessment and eligibility determination services. 
 
Goal 3: Older Nevadans and their families have choices they can make about their long-term 
care options. 
 
Goal 4: Older Nevadans are active and healthy with the support of evidence-based health 
promotion and disease and disability prevention programs. 
 
Goal 5: Older Nevadans have an efficient system that promotes and protects their safety 
and rights. 
 
NSHE Strategies to Support State Goals 
 
 Expand existing focus on aging, health, and well-being (as evidenced in the UNR 


Gerontological Academic Program) by supporting and increasing gerontological education in 
all academic programs, especially the health disciplines, to prepare graduates for the breadth 
of professions that serve elder Nevadans and reduce workforce shortages.    


 Increase interdisciplinary faculty and student research activities related to aging, the aging 
experience, and aging services to generate new knowledge to inform evidence-based 
practice, with appropriate supports to enable successful collaborative applications for 
research funding. 


 Promote health equity among elders in Nevada through public service programs, service 
learning opportunities and research that culturally reflects the increasing diversity of 
elder Nevadans.   


 Provide access to lifelong learning programs and opportunities for civic engagement for elder 
Nevadans, including the development of mechanisms to encourage and support education 
and access to courses for students of all ages. 


 Expand partnerships and collaborations between public and private institutions that provide 
research and services for elder Nevadans. 


                                                       
16 Alzheimer’s Association. 2014 Alzheimer’s Disease Facts and Figures. 
 
17  Nevada Aging and Disability Services Division State Plan for October 2012 –September 2016. 
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INFRASTRUCTURE AND TECHNOLOGY 
 
As Nevada seeks to recover from the long-term effects of the Great Recession, economic 
development and diversification have emerged as central priorities in science and technology 
planning.  A 2011 report by the Brookings Institution, “Unify, Regionalize, Diversify: An 
Economic Development Agenda for Nevada,” identified seven major industries and some 30 
narrower target opportunities distributed throughout the state that hold potential for economic 
growth and diversification.18  These seven industries, which correlate to targeted economic 
development sectors identified by the Nevada Governor’s Office of Economic Development, 
include the following:  Tourism, Gaming, and Entertainment; Health and Medical Services; 
Business IT Ecosystems; Clean Energy; Mining, Materials, and Manufacturing; Logistics and 
Operations; and Aerospace and Defense. All of these areas require consideration of the needs 
and contributions of higher education relative to technology and infrastructure support systems. 
 
Additionally, greater intellectual capital must be produced through research. To bolster its 
innovation capacity, the State should make strategic investments in “impact scholars” at its 
universities; incentivize university-industry research collaboration; boost industry R&D through 
competitive tax incentives; leverage federal resources to catalyze high-impact R&D; and assist 
small business in winning SBIR/STTR funds.19 
 
Further, the State must invest in adequate infrastructure at its public institutions to support 
science and technology endeavors. Cutting-edge equipment and facilities are required to advance 
research and education; strained state budgets resulting from the recession have limited the 
ability of research universities to supply both hard infrastructure and staff resources to promote 


                                                       
18 “Unify, Regionalize, Diversify: An Economic Development Agenda for Nevada,” The Brookings Institution 
Metropolitan Policy Program, Nov. 2011. http://www.brookings.edu/research/papers/2011/11/14-nevada-economy. 
Accessed Dec. 1, 2014. 
 
19 “Unify, Regionalize, Diversify: An Economic Development Agenda for Nevada – Executive Summary.” The 
Brookings Institution Metropolitan Policy Program, Nov. 2011. 
http://www.brookings.edu/~/media/research/files/papers/2011/11/14%20nevada%20economy/1114_nevada_summa
ry.pdf. Accessed Dec. 2, 2014.  
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growth in research activities and the graduate education necessary to support them. As the State 
emerges from trying economic times, increased emphasis on these priorities will enable higher 
education to bolster the State’s efforts at economic recovery and to address challenges in the 
following areas of interest.  
 
VII. TRANSPORTATION 
 
On July 6, 2012, President Obama signed into law the Moving Ahead for Progress in the 
21st Century Act (MAP-21).20  This legislation set seven goals for transportation within our 
nation, including the following:  
 


 Safety—To achieve a significant reduction in traffic fatalities and serious injuries on all 
public roads. 
 


 Infrastructure condition—To maintain the highway infrastructure asset system in a 
state of good repair. 


 
 Congestion reduction—To achieve a significant reduction in congestion on the National 


Highway System. 
 


 System reliability—To improve the efficiency of the surface transportation system. 
 


 Freight movement and economic vitality—To improve the national freight network, 
strengthen the ability of rural communities to access national and international trade 
markets, and support regional economic development. 


 
 Environmental sustainability—To enhance the performance of the transportation 


system while protecting and enhancing the natural environment. 
 


 Reduced project delivery delays—To reduce project costs, promote jobs and the 
economy, and expedite the movement of people and goods by accelerating project 
completion through eliminating delays in the project development and delivery process, 
including reducing regulatory burdens and improving agencies’ work practices. 


 
Nevada shares all of these goals with the nation. In terms of square miles, Nevada is ranked the 
seventh largest state in the nation, and, as a result, its population centers are spread across many 
miles. A recent Brookings Institution report addressed transportation as a key infrastructure 
issue, indicating that the state (and the region as a whole) lacks the robust and supportive multi-
modal transportation network that is critical to its economic and ecological future. The report 
recommends that Southern Nevada create an intermodal connection that links freight (rail) and 
air transport; that Interstate 11 be completed to link Las Vegas to Interstate 40 at Kingman, AZ; 


                                                       
20 “Moving Ahead for Progress in the 21st Century (MAP-21). Safety Provisions,” Federal Highway Administration. 
http://www.fhwa.dot.gov/map21/safety_overview.cfm. Accessed July 31, 2013. 
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and that congestion be relieved along Interstate 15 to Los Angeles from Nevada.21  
 
On a national level, Highway Traffic Safety grants from the National Highway Traffic Safety 
Administration (NHTSA) for FY2013 were estimated to be $643 million.22 In spite of enormous 
resources spent on highway traffic safety, motor vehicle crashes are of critical concern in the 
United States. Based on statistical projections from NHTSA’s Fatality Analysis Reporting 
System (FARS), traffic fatalities increased from 32,367 in 2011 to 34,080 in 2012, a 5.3% 
increase. In fact, 2012 was the first year since 2005 to have a year-to-year increase in fatalities, 
which indicates that considerable work is needed to improve highway safety.23 
 
The Highway Safety Improvement Program (HSIP) from the Federal Highway Administration 
(FHWA) is a critical component of the safety provisions in MAP-21.24 As a part of HSIP, state 
Departments of Transportation (DOTs) developed a Strategic Highway Safety Plan (SHSP) to 
identify, analyze, and address traffic safety problems. State-of-the-art tools have been created to 
support the development of SHSP and generate better traffic solutions for existing and emerging 
safety problems. Some of these tools include the Interactive Highway Safety Design Model 
(IHSDM), the Highway Safety Manual (HSM), and the software tool, Safety Analyst. These 
tools can be used by DOTs to satisfy MAP-21’s performance-based federal program, which 
mandates that state DOTs establish safety performance targets and achieve them within two 
years.25 State DOTs across the nation, including the Nevada Department of Transportation 
(NDOT), are very interested to start using the available state-of-the-art tools for the development 
of SHSP.  UNLV and UNR have begun working with NDOT on achieving this goal. Considering 
that traffic safety is a critical issue in Nevada, NDOT has established a Zero-Fatalities program 
with the objective to improve overall traffic safety in the state. The program involves 
engineering, enforcement, and education.   
 
Travel demands due to population growth are escalating in Nevada.  As reported by NDOT, Las 
Vegas is the tenth most congested city in the United States. By 2030, driving times during 
commute hours will exceed those currently experienced in Los Angeles. From 1990 to 2013, 
vehicle miles traveled on all of Nevada’s streets and highways increased from nine billion to 


                                                       
21 “Unify, Regionalize, Diversify: An Economic Development Agenda for Nevada – Full Paper,” The Brookings 
Institution Metropolitan Policy Program, Nov. 2011. http://www.brookings.edu/research/papers/2011/11/14-nevada-
economy. Accessed Dec. 2, 2014. 
 
22“Early Estimates of Motor Vehicle Traffic Fatalities in 2012,” National Highway Traffic Safety Administration. 
April 2013. http://www-nrd.nhtsa.dot.gov/Pubs/811741.pdf. Accessed May 30, 2013. 
 
23 Budget Estimates Fiscal Year 2013, National Highway Traffic Safety Administration. 
http://www.nhtsa.gov/Laws+&+Regulations/NHTSA+Budget+Information. Accessed May 30, 2013. 
 
24 “Moving Ahead for Progress in the 21st Century (MAP-21) – Safety Provisions,” Federal Highway 
Administration. 
 http://www.fhwa.dot.gov/map21/safety_overview.cfm. Accessed July 31, 2013. 
 
25 “Moving Ahead for Progress in the 21st Century (MAP-21) – Safety Provisions,” Federal Highway 
Administration. 
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23.57 billion.26  These increases demand interdisciplinary and creative new solutions if quality of 
life is to be sustained in Nevada. 
 
According to the Texas A&M Transportation Institute’s 2012 Urban Mobility Report, as a 
consequence of traffic congestion in 2011, Americans traveled 5.5 billion hours of extra time and 
purchased an extra 2.9 billion gallons of fuel; a 20-minute trip in light traffic extended to 60 
minutes, and 56 billion pounds of additional CO2 were produced. Hence, congestion costs are 
increasing. Extra time and fuel cost in urban areas have increased from $24 billion in 1982 to 
$94 billion in 2000 and to $121 billion in 2011 (all values in constant 2011 dollars). The average 
commuter cost in 2011 was $818 compared to an inflation-adjusted $342 for 1982.27  
 
These national trends are consistent with those observed in Nevada. In 2011, Las Vegas 
experienced 45,419,000 hours of total annual delay, 44 hours of annual delay per auto commuter, 
21 excess fuel gallons per auto commuter, and $906 annual congestion cost per auto commuter. 
In 2011, in Reno-Carson City, the annual congestion cost per auto commuter in was $590 and the 
annual delay per commuter was 27 hours. The Nevada-statewide total congestion cost for 2011 
was estimated to be $1.1 billion.28 
 
A proposed interstate highway corridor (Interstate 11) linking Phoenix and Las Vegas is 
considered a valuable economic development strategy designed to improve opportunities to 
expand travel, trade, and tourism in the western United States. Progress continues on the I-11 & 
Intermountain West Corridor Study, led by the Nevada (NDOT) and Arizona (ADOT) 
transportation departments; it is a two-year, multiphase, high-level study examining the benefits, 
feasibility, opportunities, and constraints of the proposed new interstate highway corridor.29 
 
According to the State of Nevada Transportation 2013 Facts and Figures, the Union Pacific 
Railroad (UPRR) and Burlington Northern Santa Fe Railway (BNSF) operate within the state. 
The UPRR is the largest carrier in Nevada and owns all 1,085 main line route miles in the state. 
Nevada’s current passenger rail service consists of Amtrak’s California Zephyr route, which 
travels between Chicago and the San Francisco Bay Area. Several proposed projects to bring 
passenger rail service between Las Vegas and southern California exist, including the 
XpressWest (formerly DesertXpress) that would run from Las Vegas to Victorville. Other 
projects include the Maglev, Pullman Palace Car Company, and the X-Train.30 Recently, the 
Transportation Research Center (TRC) at UNLV completed a feasibility study of a Land Ferry, 


                                                       
26 2014 Annual Vehicle Miles of Travel 2013 HPMS Data Year, Nevada Department of Transportation. Sept. 2014. 
https://nevadadot.com/uploadedFiles/NDOT/About_NDOT/NDOT_Divisions/Planning/Roadway_Systems/2013%2
0Annual%20Vehicle%20Miles%20of%20Travel%20(AVMT).pdf. Accessed Dec. 2, 2014.  
 
27 Congestion Data for Your City – Urban Mobility Information, Texas A&M Transportation Institute.  
http://mobility.tamu.edu/ums/congestion-data/. Accessed Dec. 1, 2014.  
 
28 Congestion Data for Your City, Texas A&M Transportation Institute.  
 
29 “Nevada, Arizona Officials See Progress on Interstate 11 Corridor Study,” Nevada Department of Transportation. 
http://www.nevadadot.com/News/Press_Releases/2013/Nevada,_Arizona_Officials_See_Progress_on_Interstate_11
_Corridor_Study.aspx. Accessed Dec. 3, 2014. 
 
30 State of Nevada Transportation 2013 Facts and Figures, Nevada Department of Transportation.  
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which is a rail system capable of carrying trucks to reduce truck traffic on highways, along the I-
80 corridor in Nevada.31 The study showed an opportunity to gain long-term financial benefits by 
constructing the Land Ferry to handle some of the heavy truck traffic currently using I-80. 
 
Finally, Nevada is positioned well for development of the unmanned aerial system (UAS) 
industry. This includes the best and most available air space, experts from NSHE and the 
military, an ideal climate, and low costs for startups. In addition, Nevada was designated as one 
of six sites in the national that will develop testing and operation of UAS.  NSHE institutions are 
working closely with GOED to develop applied research initiatives through the Knowledge Fund 
where companies will partner with NSHE.  
 
Nevada Transportation Goals 
 
Goal 1: Create an effective and innovative combination of federal, state, and local highways; 
high-speed and light rail; and air connections to reduce congestion, improve connectivity, 
increase reliability, and shape economic development within the state and region. 
 
Goal 2: Preserve and manage the state’s existing transportation assets and increase the number 
of transportation choices within the state and region, with emphasis on innovative financing 
options and attention to the needs of elderly, disabled, tribal, and rural populations. 
 
Goal 3: Participate in regional governance efforts to establish coordinated mechanisms to 
address transportation needs. 
 
Goal 4: Optimize safety on Nevada transportation corridors and develop policies and procedures 
that reflect a coordinated approach to traffic incident management. 
 
Goal 5: Improve the state freight network to support the economic development of the region.    
 
Goal 6: Improve the overall project procurement process to reduce cost and delays as well as to 
promote the economic development of the region. 
 
Goal 7: Expand the UAS industry for the state and provide the necessary workforce.  
 
NSHE Strategies to Support State Goals 
 
 Organize and focus existing research talent and resources on transportation issues facing the 


intermountain west. 
 Create a statewide database of expertise in the area of transportation and infrastructure to 


foster communication and collaboration. 
 Serve as the non-partisan convener of high-level meetings of key officials within Nevada and 


among the intermountain west states to discuss common issues and strategies for addressing 
transportation and infrastructure needs. 


                                                       
31 Merrill S., Paz A., Molano V., Stephen H., Maheshwari P., Shrestha P. “The Ability of a Land Ferry System to 
Alleviate the Increasing Costs of Maintaining the I-80 Transportation Corridor: An Economic Assessment.” 94th 
Annual Meeting of the Transportation Research Board, 2015. Washington, D.C. 
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 Utilize the nationally recognized University Transportation Centers at UNR and UNLV for 
translation of applied research into information that can be used by government agencies to 
promote appropriate policy decisions.  


 Increase faculty research and development (R&D) in multi-modal transportation and traffic 
safety by identifying and applying for funding sources in all related areas. 


 Cultivate public/private partnerships among researchers, business executives, and venture 
capital to identify, commercialize, and fund promising technologies resulting from 
faculty R&D. 


 Address the economic aspects of multi-modal transportation by providing research and 
expertise on cost-benefit analyses, economic impact studies, rural transportation needs, and 
innovative financing.  


 Provide research and development using unmanned aerial systems that will help attract 
industry to the state.  


 Develop education programs in UAS that will support economic development. 
 
VIII. MATERIALS SCIENCE 


 
In 2011, the National Science and Technology Council (NSTC) identified “Advanced Materials” 
as one of the top priorities for global competitiveness and stated that “advanced materials are 
essential to economic security and human well-being, with applications in multiple industries, 
including those aimed at addressing challenges in clean energy, national security, and human 
welfare.”32 The innovation in advanced materials will offer the United States not only the ability 
to greatly strengthen domestic industries in these fields but also to achieve global 
competitiveness in the 21st century.  
 


 Materials for National Security: Advanced materials play an important role in many areas 
of national security such as critical minerals, energy storage, electronic materials, and 
lightweight materials. 


 Materials for Human Health and Welfare: Advanced materials play an important role in 
many areas of human health and welfare such as biocompatible materials like prostheses 
and artificial organs. Protective materials designed to prevent injury are a good example 
that can benefit diverse user groups. 


 Materials for Clean Energy Systems: Advanced materials play an important role in 
reducing our dependence on oil. High-efficiency solar cells and energy storage devices 
are also good examples. 


 
Material science is becoming an economic driver for Nevada. For example, Tesla recently 
selected Nevada as the official site for its “Gigafactory” that will be the world’s largest and most 
advanced battery factory with potential economic impact of $100 billion to the state over the 
next 20 years. The key component of the battery technology is based upon advanced materials. 
 
Nevada has a number of nationally and internationally competitive research groups working on 
synthesis, processing, fabrication, characterization, and modeling of materials at both of the 
state’s universities.  UNLV’s materials research groups are clustered in both the sciences and 


                                                       
32 Science and Technology Council/Executive Office of the President, Materials Genome Initiative for Global 
Competitiveness, Washington, D.C. 20502, June 24, 2011. 
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engineering, with interdisciplinary teams working on projects with exciting commercial 
potential.  In particular, UNLV has top-notch groups in energy conversion technologies (batteries, 
solar cells, hydrogen, organic electronics, nuclear fuels, thermoelectricity, etc.) and in functional 
materials (smart materials, plastics, composites, sensors, actuators, etc.).  It should be noted that 
UNLV’s battery technologies can directly support Tesla’s effort at their Gigafactory. Smart 
materials technologies, however, have great potential for use more widely, including in medical, 
commercial, entertainment, military, and aerospace fields with a broad range of applications, 
such as smart textiles, artificial muscles, smart optics, and embedded smart sensors.  UNR is 
particularly interested in “smart materials.” There are a number of types of smart materials, 
including piezoelectric materials, electroactive materials, and many more. Emerging application 
areas of interest to Nevada include, but are not limited to, (1) energy harvesting, (2) design of 
smart structures, and (3) structural health monitoring.  
 
Nevada Materials Science Goals: 
 
Goal 1:  Expand and strengthen development and use of advanced materials and systems in 
Nevada by supporting additional research, development, and deployment capabilities in 
advanced materials technologies. 
 
Goal 2: Assist local industries in improving their position as leaders in advanced materials 
technology and strengthening working partnerships with government, universities, and private 
industry to support economic development and technology transfer. 
 
Goal 3:  Attract advanced materials companies and services to Nevada. 
 
NSHE Strategies to Support State Goals 
 
 Hire faculty researchers and obtain equipment to fill key gaps and integrate Nevada’s 


advanced materials researchers into nationally competitive research teams. 
 Increase faculty research and development (R&D) in advanced materials by identifying and 


applying for funding sources in all related areas. 
 Make closer connections between local industry, the legislature, citizens, and the academic 


community about the value of advanced materials. 
 Assist the Las Vegas Global Economic Alliance, the Economic Development Authority of 


Western Nevada, and the Northern Nevada Development Authority – as well as the 
Governor’s Office of Economic Development– with their efforts to actively recruit advanced 
materials-related high-tech companies to Nevada. 


 Cultivate public/private partnerships among researchers and business communities to identify 
and commercialize promising advanced materials technologies resulting from faculty R&D. 


 
IX. BIOTECHNOLOGY 
 
Biotechnology encompasses many uses of living organisms, their cells, their products, and their 
processes for the betterment of mankind. This area of research has rapidly expanded since 
completion of the Human Genome Project in 2003.  Biotechnology has been used to advance 
human health, agriculture, forensics, environment, and other industrial applications. As of 2006, 
global biotechnology revenues exceeded $58 billion, with 1,452 biotechnology companies in the 
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U.S. alone employing more than 180,000 people. Biotechnology is one of the fastest growing 
industries in Nevada with 654 jobs in 31 establishments and an output of $281 million (data from 
2007).33 
 
The Nevada System of Higher Education has a wealth of faculty expertise and infrastructure to 
support world-class research and educational programs in biotechnology. Some commercial and 
organizational successes, recent growth and interest, and new developments offer potential for 
biotechnology growth in Nevada.  
 
Additionally, the prospects of a new medical school at UNLV hold tremendous promise for 
research and development in many biotech areas in Southern Nevada and throughout the state. 
Given that the average research funding for U.S. medical schools is $85 million annually, growth 
in research in biotechnology is one anticipated benefit of the new school. 
 
Currently, biotechnology in Nevada centers on the two urban areas: Las Vegas and Reno. The 
proximity of Reno to San Francisco and Las Vegas to San Diego/Los Angeles makes these two 
locations desirable for relocation among California companies. Reno companies have begun to 
develop as the result of faculty research, and this research has been enhanced by the 
collaboration between UNR researchers and the Whittemore Peterson Institute for Neuro-
immune Disease. The location of the Reno Medical School can also serve as a catalyst for 
biotechnology development. Notable companies involved in biotechnology in Northern Nevada 
include Charles River Laboratories, Medelis, and Sierra Sciences.   
 
Collaborations in Southern Nevada have also stimulated bioscience research. The formation of 
the Cleveland Clinic Lou Ruvo Center for Brain Health has attracted world-class researchers and 
clinicians to southern Nevada, and significant partnerships with UNLV researchers have 
developed. A number of biotech companies are also establishing a presence in the Las Vegas 
area, including Omniture, Spectrum Pharmaceuticals, Ampac Fine Chemicals, Cardiovascular 
Biotherapeutics, Novum Clinical Research, Idexx Laboratories, Varian Medical Systems, DSX 
Therapeutics, Research and Diagnostic Antibodies, Elutin Vacular Inc., Corcell, Synaptecx, 
Lucine Biotechnology, Inc. and several other small companies. DRI also has a growing 
biotechnology program focused on microbial genomics and beneficial products.   
 
Two grass roots organizations – Nevada Biotechnology and Bioscience Consortium and SciTech 
– have successfully brought together a group that meets monthly for the southern Nevada 
biosciences community.  The Las Vegas Global Economic Alliance named the life sciences as 
one of its primary targets for attracting new and relocating businesses.  At this time, there is 
interest by not only academicians but also business owners and entrepreneurs in attracting 
additional private industry in this area and advancing the biosciences community in Nevada.  
However, this is still a burgeoning effort, and the number of businesses is still quite small. 
 
Faculty research efforts in biotechnology are leading to promising developments in such areas as 
using robotic equipment in human prosthetics, improving medical treatment for cancer through 
developments in radiation chemistry, using industrial enzymes in biomass applications, creating 


                                                       
33 Biotechnology, Nevada Governor’s Office of Economic Development. 
http://nv.diversifynevada.com/industry/biotechnology/. Accessed Dec. 2, 2014.  
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methods for stopping anthrax, studying cellular responses to DNA damage, examining new 
catalysts for production of biofuels, and improving cardiovascular functions. 
 
A related effort in bioinformatics seeks to accelerate biological research at UNLV, UNR, DRI, 
and affiliated research centers by assisting investigators with the application of computing to 
biological problems and providing preliminary data for grant applications.  A recently developed 
partnership with Switch Supernap will greatly enhance faculty access to supercomputing 
resources for such research.  
 
Nevada Biotechnology Goals 
 
Goal 1: Commercialization – To promote discovery and development of university research, 
help recruit and retain biotechnology companies, define biotechnology industry needs, and  
implement a pipeline to facilitate discovery to startup for university research. The latter includes 
development of incubator space for university startups. 
 
Goal 2: Organization – To bring together university researchers with the local biotechnology 
companies. This also includes different state governmental entities working together to produce a 
consensus on a unified plan, including a set of goals, strategies, milestones, and 
implementation plans. 
 
Goal 3: Dissemination – To enhance university outreach and market biotechnology research and 
developments to prospective students, industry, government, educators, and the general public. 
 
Goal 4: Education – To create a pipeline from primary school to Ph.D. for training a 
biotechnology workforce. This includes education of scientists and educators, as well as the 
general public, on the local and national benefits of advancing biotechnology.   
 
Goal 5: Support – To enhance support for biotechnology research and commercialization by 
enhancing private and government funding, infrastructure, and support for growing research 
faculty at NSHE institutions. 
 
NSHE Strategies to Support State Goals 
 
 Increase faculty research and development (R&D) in biotechnology by identifying and 


applying for funding sources in all related areas. 
 Assist the Las Vegas Global Economic Alliance, the Economic Development Authority of 


Western Nevada, and the Northern Nevada Development Authority – as well as the State 
Division of Economic Development – with their efforts to actively recruit biotechnology and 
biomedical companies to Nevada. 


 Develop more degree and certificate programs at the universities and colleges to support life 
sciences employers. 


 Engage and advise researchers, experienced entrepreneurs, business executives, and venture 
capital to identify, commercialize, and fund promising biotechnologies resulting from faculty 
R&D. 
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X. INFORMATION TECHNOLOGY 
 
Nevada has been emerging as a strong center for businesses in the information technology (IT) 
sector due to a strong digital infrastructure, the lack of natural disasters, and a mix of traditional 
and green energy sources that are reliable. In Southern Nevada, Switch Communications is the 
world’s largest data center and has also developed the InNEVation Center for entrepreneurs and 
technology startups. In addition, Intel has partnered with UNLV to setup one of the fastest 
supercomputers at the Switch Data Center. In Northern Nevada, Apple Computer is building 
their iCloud data center in Reno, and this has spurred on other technology companies.  For 
Nevada to fully optimize the use of these resources, the broadband communications network 
must be bolstered. 
 
Broadband communications networks are fairly robust in Nevada’s high population areas but 
inadequate in the rural areas.  Renewable energy portfolio requirements for utilities and industry 
are creating a need for much more sophisticated and faster responding ancillary services to 
manage the electric grid.  Additionally, the future of distributed generation will be enhanced with 
similar ancillary services.  These same ancillary services can be employed to upgrade 
agricultural irrigation systems that will assist in the economical conservation of Nevada’s water 
supply. 
 
Simply put, a robust, statewide Nevada broadband network will provide the extended “highway” 
by which its scientists and students may develop and employ innovative technology. 
 
Information Technology Goals 
 
Goal 1: Improve access of information technology for addressing social, economic, and 
environmental needs of the state.   
 
Goal 2:  Develop an improved cybersecurity infrastructure in the state that will protect the public 
and private sector.  
 
Goal 3: Develop and expand a statewide information technology research enterprise that 
supports economic development, technology transfer, and educational opportunities. 
 
Goal 4: Expand the production of trained technicians and IT professionals.  
 
NSHE Strategies to Support State Goals 
 
 Build and expand the IT pipeline at all levels by offering coordinated certificate programs, 


minors, majors, graduate, and professional degrees to respond to market demands. 
 Pursue the development of inter-institutional IT programs to promote integration, 


collaboration, and synergy among health professions. 
 Engage statewide stakeholders in developing and implementing strategies for meeting the 


immediate and future workforce demands. 
 Develop statewide multi-use facilities for IT education and research. 
 Strengthen and expand the research infrastructure for IT programs at NSHE institutions. 
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COMMON THEMES FOR NEVADA 
 
“Innovation is the strong driver of economic growth, new industries and jobs, and a high 
standard of living, both in the United States and globally.  In the last half-century, innovation in 
turn has been increasingly driven by educated people and the knowledge they produce, 
particularly through scientific and technological research and development.  In the United States, 
the primary source of the new knowledge and talented individuals who apply it to achieve our 
security, health, prosperity, and other national goals continues to be the basic research and 
graduate education programs of our nation’s research universities.”34 
 
In line with the assertions made in the National Academy of Sciences Report regarding the 
United States, it can be safely claimed that as the State of Nevada pursues economic growth and 
the goals that it has established for itself, the research institutions in the State have proven 
themselves to be major drivers of innovation.  “At a time when new knowledge and 
technological innovation are critical to economic growth” 34 the State and its research universities 
are investing in their own competitiveness.    
 
In close partnership with the local, regional, and state economic development agencies, the 
State’s institutions of higher education should serve as leaders and the drivers of an Innovation 
Ecosystem in the State.   


 Technological innovations at the NSHE institutions will be the driver of economic 
growth, new industries and jobs, and a high standard of living, in the region and the State 


 In partnerships with the local, regional, and state economic development organizations, 
the three research institutions will help achieve economic diversity and prosperity in 
northern Nevada.   


 
 
                                                       
34 “Research Universities and the Future of America: Ten Breakthrough Actions Vital to Our Nation’s Prosperity 
and Security”,  (2012) National Academy of Sciences. 
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Paraphrasing Ron Daniels, President, Johns Hopkins University, it is a fundamental imperative 
for state’s universities to help build innovation ecosystems in their respective regions.   
 
Equally critical is workforce development and ensuring that there is a continuous stream of a 
talented pipeline that will support the technological innovations and advancements in areas such 
as advanced manufacturing, health care, software and computers, and security.  
 
The Advanced Manufacturing Partnership (AMP) Steering Committee presented a set of 
recommendations to the President on capturing domestic competitive advantage in advanced 
manufacturing.  Those recommendations were “built around three pillars: enabling innovation, 
securing the talent pipeline, and improving the business climate”35 and called for a partnership 
between educational institutions (community colleges to doctoral granting institutions), industry 
and the public sector.  The collective expertise of the AMP Steering Committee provides 
encouragement that such a partnership will maximize the momentum towards more innovations 
in pedagogy and will enable the establishment of vibrant innovation ecosystems in regions 
centered around institutions of higher education.  
 
Critical to the deployment of new advanced manufacturing technologies will be a skilled 
workforce trained and ready to lead this revolution in manufacturing.  Exciting examples of 
novel partnerships between industry, educational institutions, and the public sector have come to 
the attention of the AMP Steering Committee that address skills gaps in manufacturing. These 
partnerships are at the regional level and engage community colleges.  A focus on these best 
practices and participation of all players (government, industry, and academies) will lead to 
further innovations in education and new excitement for the careers that will be created by a 
vibrant advanced manufacturing sector in the United States.  
 
The State of Nevada has to promote workforce development ranging from basic manufacturing 
to advanced manufacturing, investments in our institutions of higher education and community 
colleges, build and expand the education pipeline for health care workers at all levels by offering 
coordinated certificate programs, minors, majors, graduate, and professional degrees to respond 
to market demands, pursue the development of inter-institutional health sciences programs to 
promote integration, collaboration, and synergy among health professions, and engage statewide 
stakeholders in developing and implementing strategies for meeting the immediate and future 
workforce demands. 
 
Nevada is not currently performing at the level needed in many of the areas critical for the future 
of the State.  National reports on education, health, technology, and research indicate that the 
State is performing near or at the bottom in many of the categories that would normally provide 
attractive assets to families and businesses considering moving to Nevada.  The State can no 
longer do “business as usual” if it is to prosper. 
 
The NSHE Science and Technology Plan contains several recurring themes in all of the focus 
areas needed to support the State moving forward. 
 


                                                       
35 “Report to the President on Capturing Domestic Competitive Advantage in Advanced Manufacturing”, Advanced 
Manufacturing Partnerships Steering Committee. 
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Communication and public awareness  
 
Solutions to the State’s most serious problems must be based on science, research, and data.  
This requires transmitting information to the public, from K-12 to adult retirees, about the critical 
importance of these focus topics.  Policymakers and government officials particularly need to 
become knowledgeable to make informed decisions.   


 
For example, public awareness about the need to develop alternative and renewable energy 
sources and to protect water resources seems essential as quality of life issues for all Nevadans.  
A better informed public can support the difficult decisions that policymakers and administrators 
will have to make. 
 
Workforce training and education   
 
In every focus area, new education and training opportunities will need to be initiated or 
augmented to accompany science and technology development.  Ultimately this education and 
training will lead to higher-wage employment and a population prepared for the future.  Without 
this targeted education and training, only the most basic entry jobs will be available to too many 
current Nevada citizens.   Start-up companies will not develop.  Out-of-state businesses will not 
relocate to this State.   


 
In addition to certificates, associate degrees, and bachelor’s degrees, advanced education is key 
to science and technology development.  Opportunities for graduate students to attend the 
universities and to work with a mentor through research projects are the only ways that students 
dedicated to solving Nevada’s problems will be found.  Graduate students who are educated and 
trained in Nevada most often pay special attention to solving Nevada’s problems. 
 
Collaboration among business/industry, government, and college and university faculty 
 
In almost every focus area, collaborations with industry have been proposed as a road to future 
success.  Partnerships with industry and business, either to support education proper or to invest 
in technologies and practices for the development of new ideas and inventions, provide ways to 
help financially, educationally, and economically.   Industry leaders will need to help support 
and define their educated employees of the future in order to build the essential workforce. 


 
Support of research and development projects that lead to new ways of doing business, new tools 
for better business success, or business spinoffs that promote economic development and 
diversity is a partnership that requires two-way communication between faculty, researchers, and 
business leaders.  Ways of making that collaboration successful and removing bureaucratic 
impediments to working together must be found.  Greater economic diversity in Nevada is 
essential to avoid future economic fluctuations caused by an economy defined by only one or 
two industries. 
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Shared resources and information 
 
In this day of advanced information technology, large amounts of records are accumulated and 
kept in databases.  There is a need and a desire by both NSHE and the State to share electronic 
data and common databases in order to better understand and solve some of the critical problems 
(such as water resources) and to provide improved healthcare services (electronic health 
records).  Shared physical resources also make sense.  Nevada cannot afford duplication of 
efforts and facilities when so many important problems face the State and resources are limited.   
Obvious areas of sharing resources include renewable energies, business practices, software 
development, and engineering design for building, bridges, and roads. 
 
Research infrastructure investment 
 
Nevada’s science and technology infrastructure has been greatly enhanced by EPSCoR and IDeA 
programs supported by federal agencies.  The intent of these programs is to provide the “seed 
corn” that helps scientists become nationally competitive in world class research.  NSF, NASA, 
Space Grant, DOE, DoD, and NIH programs to stimulate competitive research have provided 
Nevada with $51 million in research support for equipment and facilities and to pay for research 
done at its research institutions.  Along with research infrastructure goes human infrastructure.  
Most of these programs provide graduate and undergraduate support for students to pursue their 
interests in STEM fields.  Further, many of them develop opportunities for “at risk” students to 
participate and be stimulated by science and technology.  From middle and high school through 
the community college level, these students take part in science and technology education and 
research that builds a pipeline of future workers in key areas in support of Nevada’s economic 
future.  All NSHE institutions, including Nevada State College and the community colleges, 
participate in the various pipeline activities.  
 
This investment is essential if Nevada is to move forward in research, technology transfer, and 
economic development.  But EPSCoR and IDeA programs are not sufficient.  The State of 
Nevada, along with private donors, must step forward with more financial building blocks 
essential for Nevada’s three research institutions to be nationally and internationally competitive.  
Programs like the Knowledge Fund that was supported at a level of $10 million in 2013 was a 
good initial investment from the State.  These are investments that will yield returns for the 
future far beyond the cost. 
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CONCLUSION 
 


These nine focus areas and five common themes provide a broadly written blueprint for the 
investment of resources and the development of new programs in science and technology for 
Nevada.  These lists are not exhaustive by any means.  DRI, UNLV, and UNR each have specific 
areas identified for excellence by their scientists, engineers, researchers, and faculty.   NSHE 
community colleges and the state college have an active role in providing the educational 
unpinning necessary in all science and technology efforts.  Often workforce needs arise that 
cannot be anticipated, just as do research opportunities.  Therefore, the lists are not intended to 
represent all of the potential opportunities that may come Nevada’s way or rule out other areas 
requiring attention. 
 
But Nevada’s success in the years ahead will require higher education and the State working 
together in a focused manner to build science and technology infrastructure and to make difficult 
choices among the many opportunities.  It will require the recruitment of the nation’s best and 
brightest scientists who can work in the laboratory and in the field to build a better Nevada.  It 
will require sacrifices of less-important initiatives to focus on the critical ones facing the State.  
This Plan is a beginning design to help shape that conversation. 
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Appendix H -  Research Priorities for NASA Mission Directorates and 


Centers 
 


Note: This information is current as of 6/28/2019. 


 


H.1 Aeronautics Research Mission Directorate Research 


Aeronautics Research Missions Directorate (ARMD) conducts high-quality, cutting-edge 


research that generates innovative concepts, tools, and technologies to enable revolutionary 


advances in our Nation’s future aircraft, as well as in the airspace in which they will fly. ARMD 


programs will facilitate a safer, more environmentally friendly, and more efficient national air 


transportation system. Using a Strategic Implementation Plan, NASA ARMD sets forth the 


vision for aeronautical research aimed at the next 25 years and beyond. It encompasses a broad 


range of technologies to meet future needs of the aviation community, the nation, and the world 


for safe, efficient, flexible, and environmentally sustainable air transportation. Additional 


information on ARMD can be found at: http://www.aeronautics.nasa.gov. 


 


Areas of Interest 


Researchers responding to solicitations that address the needs and/or priorities of the ARMD 


shall propose research that is aligned with one or more of the ARMD programs. Proposers are 


directed to the following: 
 


• ARMD Programs: http://www.aeronautics.nasa.gov/programs.htm 


• The National Aeronautics and Space Administration (NASA), Headquarters, Aeronautics 


Research Mission Directorate (ARMD) Current Year version of the NASA Research 


Announcement (NRA) entitled, "Research Opportunities in Aeronautics (ROA)” has 


been posted on the NSPIRES web site at http://nspires.nasaprs.com (select “Solicitations” 


and then “Open Solicitations”). 


 


Detailed requirements, including proposal due dates are stated in appendices that address 


individual thrust areas. These appendices will be posted as amendments to the ROA NRA and 


will be published as requirements materialize throughout the year. 


 


H.2 Human Exploration and Operations Mission Directorate Research 


Human Exploration and Operations Mission Directorate (HEOMD) provides the Agency with 


leadership and management of NASA space operations related to human exploration in and 


beyond low-Earth orbit. HEOMD also oversees low-level requirements development, policy, and 


programmatic oversight. The International Space Station (ISS), currently orbiting the Earth with 


a crew of six, represents the NASA exploration activities in low-Earth orbit. Exploration 


activities beyond low Earth orbit include the management of Commercial Space Transportation, 


Exploration Systems Development, Human Space Flight Capabilities, Advanced Exploration 


Systems, and Space Life Sciences Research & Applications. The directorate is similarly 


responsible for Agency leadership and management of NASA space operations related to Launch 


Services, Space Transportation, and Space Communications in support of both human and 


robotic exploration programs. Additional information on HEOMD can be found at: 


(http://www.nasa.gov/directorates/heo/home/index.html) 



http://www.aeronautics.nasa.gov/

http://www.aeronautics.nasa.gov/programs.htm

http://nspires.nasaprs.com/

http://www.nasa.gov/directorates/heo/home/index.html
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Areas of Interest 


 


Human Research Program 
 


The Human Research Program (HRP) is focused on investigating and mitigating the highest risks 


to human health and performance in order to enable safe, reliable, and productive human space 


exploration. The HRP budget enables NASA to resolve health risks in order for humans to safely 


live and work on missions in the inner solar system. HRP conducts research, develops 


countermeasures, and undertakes technology development to address human health risks in space 


and ensure compliance with NASA's health, medical, human performance, and environmental 


standards. 


 


Space Biology 
 


The Space Biology research has three primary goals: 
 


• Effectively use microgravity and other characteristics of the space environment to 


enhance our understanding of fundamental biological processes; 


• Develop the scientific and technological foundations for a safe, productive human 


presence in space for extended periods and in preparation for exploration; 


• Apply this knowledge and technology to improve our nation's competitiveness, education, 


and the quality of life on Earth. 


 
These goals are achieved by sponsoring research studies in five program elements to 


contribute basic knowledge of biological adaptation to spaceflight to accelerate solutions to 


biomedical problems affecting human exploration of space as well as human health on Earth: 


Microbiology; Cell and Molecular Biology; Plant Biology; Animal Biology; and 


Developmental Biology 


 
Current Space Biology emphases include: 


 


• Using ground-based facilities to characterize the effects of space-like radiation on 


biological systems. NASA is interested in projects that will characterize how radiation 


exposure impacts living organisms during a single lifecycle, or over multiple generations. 


• Using ground-based simulations to study how spaceflight conditions might impact plant 


and microbial interactions and growth. Questions of interest to NASA include, but are not 


limited to, whether spaceflight induces changes in the virulence of plant pathogens and/or 


whether spaceflight might change benign or commensal microbes on plants into 


pathogenic ones. 


• Using ground-based facilities to simulate a range of gravitational levels on biological 


specimens to understand and characterize the dose-response curve between 0 and 2 G for 


various biological systems to determine A) if there are G-level thresholds required to 


trigger gravity-specific responses in living organisms, and B) the effect that exposure to 


levels of gravity similar to those encountered on Mars (.38 G) or the moon (0.16 G), 


and/or hypergravity has on living organisms. 
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Further details about Space Biology goals, objectives and progress can be found at the Space 


Biology Website. 


 


 


 


 


Physical Science Research 
 


The Physical Science Research Program, along with its predecessors, has conducted 


significant fundamental and applied research, both which have led to improved space systems 


and produced new products offering benefits on Earth. NASA's experiments in various 


disciplines of physical science reveal how physical systems respond to the near absence of 


gravity. They also reveal how other forces that on Earth are small compared to gravity, can 


dominate system behavior in space. 


 
The Physical Science Research Program also benefits from collaborations with several of the 


International Space Station international partners—Europe, Russia, Japan, and Canada—and 


foreign governments with space programs, such as France, Germany and Italy. The scale of 


this research enterprise promises new possibilities in the physical sciences, some of which are 


already being realized both in the form of innovations for space exploration and in new ways 


to improve the quality of life on Earth. 


 
Research in physical sciences spans from basic and applied research in the areas of: 


 


• Biophysics: biological macromolecules, biomaterials. 


• Combustion science: spacecraft fire safety, droplets, gaseous (premixed and non- 


premixed), solid fuels, supercritical reacting fluids. 


• Complex fluids: colloidal systems, liquid crystals, foams, gels, granular flows. 


• Fluid physics: adiabatic two-phase flow, boiling and condensation, capillary flow, 


interfacial phenomena, cryogenics storage and handling. 


• Fundamental physics: space optical/atomic clocks, quantum test of equivalence principle, 


cold atom physics, critical point phenomena, dusty plasmas. 


• Materials science: glasses and ceramics, granular materials, metals, polymers and 


organics, semiconductors. 


 


Implementing Centers: NASA's Physical Sciences Research Program is carried out at the 


Glenn Research Center (GRC), the Jet Propulsion Laboratory (JPL) and the Marshall Space 


Flight Center (MSFC). Further information on physical sciences research is available at 


http://issresearchproject.nasa.gov/ 
 


Engineering Research 
 


• Spacecraft: Guidance, navigation and control; thermal; electrical; structures; software; 


avionics; displays; high speed re-entry; modeling; power systems; 



https://www.nasa.gov/spacebio

https://www.nasa.gov/content/space-biology-program

http://issresearchproject.nasa.gov/
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interoperability/commonality; advanced spacecraft materials; crew/vehicle health 


monitoring; life support. 


• Propulsion: Propulsion methods that will utilize materials found on the moon or Mars, 


“green” propellants, on-orbit propellant storage, motors, testing, fuels, manufacturing, soft 


landing, throttle-able propellants, high performance, and descent. 


• Robotic Systems for Precursor Near Earth Asteroid (NEA) Missions: Navigation and 


proximity operations systems; hazard detection; techniques for interacting and anchoring 


with Near Earth Asteroids; methods of remote and interactive characterization of Near 


Earth Asteroid (NEA) environments, composition and structural properties; robotics 


(specifically environmental scouting prior to human arrival and later to assist astronauts 


with NEA exploration); environmental analysis; radiation protection; spacecraft 


autonomy, enhanced methods of NEA characterization from earth-based observation. 


• Robotic Systems for Lunar Precursor Missions: Precision landing and hazard avoidance 


hardware and software; high-bandwidth communication; in-situ resource utilization 


(ISRU) and prospecting; navigation systems; robotics (specifically environmental 


scouting prior to human arrival, and to assist astronaut with surface exploration); 


environmental analysis, radiation protection. 


• Data and Visualization Systems for Exploration: Area focus on turning precursor mission 


data into meaningful engineering knowledge for system design and mission planning of 


lunar surface and NEAs. Visualization and data display; interactive data manipulation 


and sharing; mapping and data layering including coordinate transformations for irregular 


shaped NEAs; modeling of lighting and thermal environments; simulation of 


environmental interactions including proximity operations in irregular micro-G gravity 


fields and physical stability of weakly bound NEAs. 


• Research and technology development areas in HEOMD support launch vehicles, space 


communications, and the International Space Station. Examples of research and 


technology development areas (and the associated lead NASA Center) with great 


potential include: 


⎯ Processing and Operations 


▪ Crew Health and Safety Including Medical Operations (Johnson Space Center 


(JSC)) 


▪ In-helmet Speech Audio Systems and Technologies (Glenn Research Center 


(GRC)) 


▪ Vehicle Integration and Ground Processing (Kennedy Space Center (KSC)) 


▪ Mission Operations (Ames Research Center (ARC)) 


▪ Portable Life Support Systems (JSC) 


▪ Pressure Garments and Gloves (JSC) 


▪ Air Revitalization Technologies (ARC) 


▪ In-Space Waste Processing Technologies (JSC) 


▪ Cryogenic Fluids Management Systems (GRC) 


⎯ Space Communications and Navigation 


▪ Coding, Modulation, and Compression (Goddard Spaceflight Center (GSFC) 


▪ Precision Spacecraft & Lunar/Planetary Surface Navigation and Tracking 


(GSFC) 


▪ Communication for Space-Based Range (GSFC) 


▪ Antenna Technology (Glenn Research Center (GRC)) 
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▪ Reconfigurable/Reprogrammable Communication Systems (GRC) 


▪ Miniaturized Digital EVA Radio (Johnson Space Center (JSC)) 


▪ Transformational Communications Technology (GRC) 


▪ Long Range Optical Telecommunications (Jet Propulsion Laboratory (JPL)) 


▪ Long Range Space RF Telecommunications (JPL) 


▪ Surface Networks and Orbit Access Links (GRC) 


▪ Software for Space Communications Infrastructure Operations (JPL) 


▪ TDRS transponders for launch vehicle applications that support space 


communication and launch services (GRC) 


⎯ Space Transportation 


▪ Optical Tracking and Image Analysis (KSC) 


▪ Space Transportation Propulsion System and Test Facility Requirements and 


Instrumentation (Stennis Space Center (SSC) 


▪ Automated Collection and Transfer of Launch Range Surveillance/Intrusion 


Data (KSC) 


▪ Technology tools to assess secondary payload capability with launch vehicles 


(KSC) 


▪ Spacecraft Charging/Plasma Interactions (Environment definition & arcing 


mitigation) (Marshall Space Flight Center (MSFC) 


 


H.3 Science Mission Directorate Research 


Science Mission Directorate (SMD) leads the Agency in four areas of research: Earth Science, 


Heliophysics, Planetary Science, and Astrophysics. SMD, using the vantage point of space to 


achieve with the science community and our partners a deep scientific understanding of our 


planet, other planets and solar system bodies, the interplanetary environment, the Sun and its 


effects on the solar system, and the universe beyond. In so doing, we lay the intellectual 


foundation for the robotic and human expeditions of the future while meeting today's needs for 


scientific information to address national concerns, such as climate change and space weather. At 


every step we share the journey of scientific exploration with the public and partner with others 


to substantially improve science, technology, engineering and mathematics (STEM) education 


nationwide. Additional information on SMD can be found at: (http://nasascience.nasa.gov) 


 


Areas of Interest 
 


SMD has developed science objectives and programs to answer fundamental questions in Earth 


and space sciences in the context of our national science agenda. The knowledge gained by 


researchers supporting NASA’s Earth and space science program helps to unravel mysteries that 


intrigue us all. 
 


• What drives variations in the Sun, and how do these changes impact the solar system and 


drive space weather? 


• How and why are Earth’s climate and environment changing? 


• How did our solar system originate and change over time? 


• How did the universe begin and evolve, and what will be its destiny? 


• How did life originate, and are we alone? 


 



http://nasascience.nasa.gov/





 


 


 


 
56 


Each of the SMD’s four science divisions – Heliophysics, Earth Science, Planetary Science, and 


Astrophysics – makes important contributions to address national and Agency goals. The NASA 


2018 Strategic Plan reflects the direction NASA has received from our government’s executive 


branch and Congress, advice received from the nation’s scientific community, the principles and 


strategies guiding the conduct of our activities, and the challenges SMD faces. Specifically, 


 


Heliophysics Division 
 


Heliophysics encompasses science that improves our understanding of fundamental physical 


processes throughout the solar system, and enables us to understand how the Sun, as the major 


driver of the energy throughout the solar system, impacts our technological society. The scope of 


heliophysics is vast, spanning from the Sun’s interior to Earth’s upper atmosphere, throughout 


interplanetary space, to the edges of the heliosphere, where the solar wind interacts with the local 


interstellar medium. Heliophysics incorporates studies of the interconnected elements in a single 


system that produces dynamic space weather and that evolves in response to solar, planetary, and 


interstellar conditions. 


The Agency’s strategic objective for heliophysics is to understand the Sun and its interactions 


with Earth and the solar system, including space weather. The heliophysics decadal survey 


conducted by the National Research Council (NRC), Solar and Space Physics: A Science for a 


Technological Society (http://www.nap.edu/catalog/13060/solar-and-space-physics-a-science- 


for-a-technological-society), articulates the scientific challenges for this field of study and 


recommends a slate of design reference missions to meet them, to culminate in the achievement 


of a predictive capability to aid human endeavors on Earth and in space. The fundamental 


science questions are: 
 


• What causes the Sun to vary? 


• How do the geospace, planetary space environments and the heliosphere respond? 


• What are the impacts on humanity? 


 
To answer these questions, the Heliophysics Division implements a program to achieve three 


overarching goals: 
 


• Explore the physical processes in the space environment from the Sun to the Earth and 


throughout the solar system 


• Advance our understanding of the connections that link the Sun, the Earth, planetary 


space environment, and the outer reaches of our solar system 


• Develop the knowledge and capability to detect and predict extreme conditions in space 


to protect life and society and to safeguard human and robotic explorers beyond Earth 


 


Earth Science Division 
 


Our planet is changing on all spatial and temporal scales and studying the Earth as a complex 


system is essential to understanding the causes and consequences of climate change and other 


global environmental concerns. The purpose of NASA’s Earth science program is to advance 


our scientific understanding of Earth as a system and its response to natural and human-


induced changes and to improve our ability to predict climate, weather, and natural hazards. 
 



http://www.nap.edu/catalog/13060/solar-and-space-physics-a-science-for-a-technological-society

http://www.nap.edu/catalog/13060/solar-and-space-physics-a-science-for-a-technological-society





 


 


 


 
57 


NASA’s ability to observe global change on regional scales and conduct research on the 


causes and consequences of change position it to address the Agency strategic objective for 


Earth science, which is to advance knowledge of Earth as a system to meet the challenges of 


environmental change, and to improve life on our planet. NASA addresses the issues and 


opportunities of climate change and environmental sensitivity by answering the following key 


science questions through our Earth science program: 


• How is the global Earth system changing? 


• What causes these changes in the Earth system? 


• How will the Earth system change in the future? 


• How can Earth system science provide societal benefit? 


 
These science questions translate into seven overarching science goals to guide the Earth 


Science Division’s selection of investigations and other programmatic decisions: 
 


• Advance the understanding of changes in the Earth’s radiation balance, air quality, and 


the ozone layer that result from changes in atmospheric composition (Atmospheric 


Composition) 


• Improve the capability to predict weather and extreme weather events (Weather) 


• Detect and predict changes in Earth’s ecosystems and biogeochemical cycles, including 


land cover, biodiversity, and the global carbon cycle (Carbon Cycle and Ecosystems) 


• Enable better assessment and management of water quality and quantity to accurately 


predict how the global water cycle evolves in response to climate change (Water and 


Energy Cycle) 


• Improve the ability to predict climate changes by better understanding the roles and 


interactions of the ocean, atmosphere, land and ice in the climate system (Climate 


Variability and Change) 


• Characterize the dynamics of Earth’s surface and interior, improving the capability to 


assess and respond to natural hazards and extreme events (Earth Surface and Interior) 


• Further the use of Earth system science research to inform decisions and provide benefits 


to society 


 
Two foundational documents guide the overall approach to the Earth science program: the 


NRC 2007 Earth science decadal survey (http://www.nap.edu/catalog/11820/earth-science-


and- applications-from-space-national-imperatives-for-the) and NASA’s 2010 climate-centric 


architecture plan (https://smd-prod.s3.amazonaws.com/science-pink/s3fs-


public/atoms/files/Climate_Architecture_Final.pdf)  
 


The former articulates the following vision for Earth science research and applications in support 


of society: 


Understanding the complex, changing planet on which we live, how it supports life and how 


human activities affect its ability to do so in the future is one of the greatest intellectual 


challenges facing humanity. It is also one of the most challenges for society as it seeks to achieve 


prosperity, health, and sustainability. 


 


The latter addresses the need for continuity of a comprehensive set of key climate monitoring 


measurements, which are critical to informing policy and action, and which other agencies and 



http://www.nap.edu/catalog/11820/earth-science-and-applications-from-space-national-imperatives-for-the

http://www.nap.edu/catalog/11820/earth-science-and-applications-from-space-national-imperatives-for-the

http://www.nap.edu/catalog/11820/earth-science-and-applications-from-space-national-imperatives-for-the

https://smd-prod.s3.amazonaws.com/science-pink/s3fs-public/atoms/files/Climate_Architecture_Final.pdf

https://smd-prod.s3.amazonaws.com/science-pink/s3fs-public/atoms/files/Climate_Architecture_Final.pdf
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international partners had not planned to continue. NASA’s ability to view the Earth from a 


global perspective enables it to provide a broad, integrated set of uniformly high-quality data 


covering all parts of the planet. NASA shares this unique knowledge with the global community, 


including members of the science, government, industry, education, and policy-maker 


communities. 


 


Planetary Science Division 
 


Planetary science is a grand human enterprise that seeks to understand the history of our solar 


system and the distribution of life within it. The scientific foundation for this enterprise is 


described in the NRC planetary science decadal survey, Vision and Voyages for Planetary 


Science in the Decade 2013-2022 (http://www.nap.edu/catalog/13117/vision-and-voyages-for- 


planetary-science-in-the-decade-2013-2022). Planetary science missions inform us about our 


neighborhood and our own origin and evolution; they are necessary precursors to the expansion 


of humanity beyond Earth. Through five decades of planetary exploration, NASA has developed 


the capacity to explore all of the objects in our solar system. Future missions will bring back 


samples from some of these destinations, allowing iterative detailed study and analysis back on 


Earth. In the future, humans will return to the Moon, go to asteroids, Mars, and ultimately other 


solar system bodies to explore them, but only after they have been explored and understood 


using robotic missions. 
 


NASA’s strategic objective in planetary science is to ascertain the content, origin, and 


evolution of the solar system and the potential for life elsewhere. We pursue this goal by 


seeking answers to fundamental science questions that guide NASA’s exploration of the solar 


system: 
 


• How did our solar system form and evolve? 


• Is there life beyond Earth? 


• What are the hazards to life on Earth? 


 


The Planetary Science Division has translated these important questions into science goals that 


guide the focus of the division’s science and research activities: 
 


• Explore and observe the objects in the solar system to understand how they formed and 


evolve 


• Advance the understanding of how the chemical and physical processes in our solar 


system operate, interact and evolve 


• Explore and find locations where life could have existed or could exist today. 


• Improve our understanding of the origin and evolution of life on Earth to guide our 


search for life elsewhere 


• Identify and characterize objects in the solar system that pose threats to Earth, or offer 


resources for human exploration 


 


In selecting new missions for development, NASA’s Planetary Science Division strives for 


balance across mission destinations, using different mission types and sizes. Achievement of 


steady scientific progress requires a steady cadence of missions to multiple locations, coupled 


with a program that allows for a consistent progression of mission types and capabilities, from 



http://www.nap.edu/catalog/13117/vision-and-voyages-for-planetary-science-in-the-decade-2013-2022

http://www.nap.edu/catalog/13117/vision-and-voyages-for-planetary-science-in-the-decade-2013-2022
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small and focused, to large and complex, as our investigations progress. The division also 


pursues partnerships with international partners to increase mission capabilities and cadence and 


to accomplish like-minded objectives. 
 


See Section 4.3 of the NASA 2014 Science Plan for specifics, including missions currently in 


operation, in formulation or development, and planned for the future. 


Astrophysics Division 
 


Astrophysics is the study of phenomena occurring in the universe and of the physical principles 


that govern them. Astrophysics research encompasses a broad range of topics, from the birth of 


the universe and its evolution and composition, to the processes leading to the development of 


planets and stars and galaxies, to the physical conditions of matter in extreme gravitational fields, 


and to the search for life on planets orbiting other stars. In seeking to understand these 


phenomena, astrophysics science embodies some of the most enduring quests of humankind. 
 


Through its Astrophysics Division, NASA leads the nation on a continuing journey of 


transformation. From the development of innovative technologies, which benefit other areas of 


research (e.g., medical, navigation, homeland security, etc.), to inspiring the public worldwide to 


pursue STEM careers through its stunning images of the cosmos taken with its Great 


Observatories, NASA’s astrophysics programs are vital to the nation. 


NASA’s strategic objective in astrophysics is to discover how the universe works, explore how 


it began and evolved, and search for life on planets around other stars. Three broad 


scientific questions flow from this objective: 
 


• How does the universe work? 


• How did we get here? 


• Are we alone? 


 


Each of these questions is accompanied by a science goal that shapes the Astrophysics Division’s 


efforts towards fulfilling NASA’s strategic objective: 
 


• Probe the origin and destiny of our universe, including the nature of black holes, dark 


energy, dark matter and gravity 


• Explore the origin and evolution of the galaxies, stars and planets that make up our 


universe 


• Discover and study planets around other stars, and explore whether they could harbor life 


 
The scientific priorities for astrophysics are outlined in the NRC decadal survey New Worlds, 


New Horizons in Astronomy and Astrophysics (http://www.nap.edu/catalog/12951/new-worlds- 


new-horizons-in-astronomy-and-astrophysics). These priorities include understanding the 


scientific principles that govern how the universe works; probing cosmic dawn by searching for 


the first stars, galaxies, and black holes; and seeking and studying nearby habitable planets 


around other stars. 


 


The multidisciplinary nature of astrophysics makes it imperative to strive for a balanced science 


and technology portfolio, both in terms of science goals addressed and in missions to address 


these goals. All the facets of astronomy and astrophysics—from cosmology to planets—are 



http://www.nap.edu/catalog/12951/new-worlds-new-horizons-in-astronomy-and-astrophysics

http://www.nap.edu/catalog/12951/new-worlds-new-horizons-in-astronomy-and-astrophysics
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intertwined, and progress in one area hinges on progress in others. However, in times of fiscal 


constraints, priorities for investments must be made to optimize the use of available funding. 


NASA uses the prioritized recommendations and decision rules of the decadal survey to set the 


priorities for its investments. 


 


NASA’s Astrophysics Division has developed several strategies to advance these scientific 


objectives and respond to the recommendations outlined in the decadal survey on a time horizon 


of 5-10 years. The successful development of JWST is an Agency priority. Since its re-baseline 


in 2011, the project has remained on schedule and within budget for an October 2018launch. 


JWST and the science it will produce are foundational for many of the astronomical 


community’s goals outlined in the 2010 decadal survey. NASA’s highest priority for a new 


strategic astrophysics mission is the Wide Field Infrared Survey Telescope (WFIRST), the 


number one priority for large-scale missions of the decadal survey. NASA plans to be prepared 


to start a new strategic astrophysics mission when funding becomes available. NASA also plans 


to identify opportunities for international partnerships, to reduce the Agency’s cost of the 


mission concepts identified, and to advance the science objectives of the decadal survey. NASA 


will also augment the Astrophysics Explorer Program to the extent that the budget allows. 


Furthermore, NASA will continue to invest in the Astrophysics Research Program to develop the 


science cases and technologies for new missions and to maximize the scientific return from 


operating missions. 


 


See Section 4.4 of the NASA 2014 Science Plan for specifics, including missions currently in 


operation, in formulation or development, and planned for the future. 


 


H.4 Space Technology Mission Directorate Research 


Space Technology Mission Directorate (STMD) is responsible for developing the crosscutting, 


pioneering, new technologies, and capabilities needed by the agency to achieve its current and 


future missions. STMD rapidly develops, demonstrates, and infuses revolutionary, high-payoff 


technologies through transparent, collaborative partnerships, expanding the boundaries of the 


aerospace enterprise. STMD employs a merit-based competition model with a portfolio 


approach, spanning a range of discipline areas and technology readiness levels. By investing in 


bold, broadly applicable, disruptive technology that industry cannot tackle today, STMD seeks to 


mature the technology required for NASA’s future missions in science and exploration while 


proving the capabilities and lowering the cost for other government agencies and commercial 


space activities. 


 
Research and technology development take place within NASA Centers, in academia and 


industry, and leverages partnerships with other government agencies and international partners. 


STMD engages and inspires thousands of technologists and innovators creating a community of 


our best and brightest working on the nation’s toughest challenges. By pushing the boundaries of 


technology and innovation, STMD allows NASA and our nation to remain at the cutting 


edge. Additional information on the Space Technology Mission Directorate (STMD) can be 


found at: (http://www.nasa.gov/directorates/spacetech/about_us/index.html) 
 


Areas of Interest 
 



http://www.nasa.gov/directorates/spacetech/about_us/index.html
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Space Technology Mission Directorate (STMD) expands the boundaries of the aerospace 


enterprise by rapidly developing, demonstrating, and infusing revolutionary, high-payoff 


technologies through collaborative partnerships. STMD employs a merit-based competition 


model with a portfolio approach, spanning a wide range of space technology discipline areas and 


technology readiness levels. Research and technology development take place at NASA Centers, 


academia, and industry, and leverages partnerships with other government agencies and 


international partners. 
 


STMD executes its mission according to the following tenets: 
 


• Advancing transformative and crosscutting technologies that can be directly infused into 


future missions; 


• Investing in a comprehensive portfolio covering low to high technology readiness levels; 


• Competitively selecting research by academia, industry, and NASA Centers based on 


technical merit; 


• Executing with lean structured projects with clear start and end dates, defined budgets 


and schedules, established milestones, and project level authority and accountability; 


• Operating with a sense of urgency and informed risk tolerance to infuse quickly or 


terminate judiciously; 


• Partnering with other NASA Mission Directorates, other government agencies, and the 


private sector to leverage resources, establish customer advocacy, and support US 


commercial aerospace interests; 


• Delivering new inventions, enabling new capabilities and creating a pipeline of NASA 


and national innovators 


 
Current space technology topics of particular interest include: 


 


• Advanced manufacturing methods for space and in space 


• Autonomous in-space assembly of structures and spacecraft 


• Ultra-lightweight materials for space applications 


• Materials and structures for extreme environments (high temperature, pressure) 


• Extreme environment (including cryogenic) electronics for planetary exploration 


• Advanced robotics for extreme environment sensing, mobility, and manipulation 


• Deep space optical communication 


• Extremely High Frequency microwave technologies for communication, remote sensing, 


and navigation 


• Advanced power generation, storage, and transfer for deep space missions 


• Advanced entry, decent, and landing systems for planetary exploration 


• Efficient in situ resource utilization to produce items required for long-duration deep 


space missions including fuels, water, oxygen, food, nutritional supplements, 


pharmaceuticals, building materials, polymers (plastics), and various other chemicals 


• Radiation mitigation for deep space crewed missions 


• Biological approaches to environmental control and life support systems 


• Autonomous systems for deep space missions 


• Advanced telescope technologies for exoplanet imaging 
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• Low size, weight, and power components for small spacecraft including high-bandwidth 


communication from space to ground, inter-satellite communication, relative navigation 


and control for swarms and constellations, precise pointing systems, power generation 


and energy storage, thermal management, system autonomy, miniaturized instruments 


and sensors, robotic assembly/manufacturing, and in-space propulsion 


• Enabling technologies for low-cost small spacecraft launch vehicles 


• Advancements in engineering tools and models supporting Space Technology focus areas 


 


Applicants are strongly encouraged to familiarize themselves with the roadmap document most 


closely aligned with their space technology interests. The individual roadmap documents may be 


downloaded at the following link: http://www.nasa.gov/offices/oct/home/roadmaps/index.html 


NASA’s STMD current year version of the NASA Research Announcement (NRA) entitled, 


"Space Technology Research, Development, Demonstration, and Infusion” has been posted on 


the NSPIRES web site at http://nspires.nasaprs.com (select “Solicitations” and then “Open 


Solicitations”). The NRA provides detailed information on specific proposals being sought 


across STMD programs. 


 


H.5 NASA Centers Areas of Interest 


Examples of Center research interest include these specific areas from the following Centers and 


facilities. 


 


H.5.1 Goddard Space Flight Center (GSFC) 


 


Applied Engineering and Technology Directorate: 


Advanced Manufacturing - facilitates the development, evaluation, and deployment of efficient 


and flexible additive manufacturing technologies.  
 


• Advanced Multi-functional Systems and Structures - novel approaches to increase 


spacecraft systems resource utilization 


• Micro - and Nanotechnology - Based Detector Systems - research and application of 


these technologies to increase the efficiency of detector and optical systems 


• Ultra-miniature Spaceflight Systems and Instruments - miniaturization approaches 


from multiple disciplines - materials, mechanical, electrical, software, and optical - to 


achieve substantial resource reductions 


• Systems Robust to Extreme Environments - materials and design approaches that will 


preserve designed system properties and operational parameters (e.g. mechanical, 


electrical, thermal), and enable reliable systems operations in hostile space environments. 


• Spacecraft Navigation Technologies 


⎯ Spacecraft GNSS receivers, ranging crosslink transceivers, and relative navigation 


sensors 


⎯ Optical navigation and satellite laser ranging 


⎯ Deep-space autonomous navigation techniques 


⎯ Software tools for spacecraft navigation ground operations and navigation analysis 


⎯ Formation Flying 


• Automated Rendezvous and Docking (AR&D) techniques 


⎯ Algorithm development 



http://www.nasa.gov/offices/oct/home/roadmaps/index.html

http://nspires.nasaprs.com/
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⎯ Pose estimation for satellite servicing missions 


⎯ Sensors (e.g., LiDARs, natural feature recognition) 


⎯ Actuation (e.g., micro propulsion, electromagnetic formation flying) 


 


 


 


• Mission and Trajectory Design Technologies 


⎯ Mission design tools that will enable new mission classes (e.g., low thrust 


planetary missions, precision formation flying missions) 


⎯ Mission design tools that reduce the costs and risks of current mission design 


methodologies 


⎯ Trajectory design techniques that enable integrated optimal designs across 


multiple orbital dynamic regimes (i.e. earth orbiting, earth-moon libration point, 


sun-earth libration point, interplanetary) 


• Spacecraft Attitude Determination and Control Technologies 


⎯ Modeling, simulation, and advanced estimation algorithms 


⎯ Advanced spacecraft attitude sensor technologies (e.g., MEMS IMU’s, 


precision optical trackers) 


⎯ Advanced spacecraft actuator technologies (e.g. modular and scalable 


momentum control devices, ‘green’ propulsion, micropropulsion, low power 


electric propulsion) 


• CubeSats - Participating institutions will develop CubeSat/Smallsat components, 


technologies and systems to support NASA technology demonstration and risk reduction 


efforts. Student teams will develop miniature CubeSat/Smallsat systems for: power 


generation and distribution, navigation, communication, on-board computing, structures 


(fixed and deployable), orbital stabilization, pointing, and de-orbiting. These components, 


technologies and systems shall be made available for use by NASA for integration into 


NASA Cubesat/Smallsats. They may be integrated into complete off-the-shelf 


“CubeSat/Smallsat bus” systems, with a goal of minimizing “bus” 


weight/power/volume/cost and maximizing available “payload” weight/power/volume. 


NASA technologists will then use these components/systems to develop payloads that 


demonstrate key technologies to prove concepts and/or reduce risks for future Earth 


Science, Space Science and Exploration/Robotic Servicing missions. 


• On-Orbit Multicore Computing - High performance multicore processing for advanced 


automation and science data processing on spacecraft. There are multiple multicore 


processing platforms in development that are being targeted for the next generation of 


science and exploration missions, but there is little work in the area of software 


frameworks and architectures to utilize these platforms. It is proposed that research in the 


areas of efficient inter-core communications, software partitioning, fault detection, 


isolation & recovery, memory management, core power management, scheduling 


algorithms, and software frameworks be done to enable a transition to these newer 


platforms. Participating institutions can select areas to research and work with NASA 


technologists to develop and prototype the resulting concepts. 


• Integrated Photonic components and systems - Integrated photonic components and 


systems for Sensors, Spectrometers, Chemical/biological sensors, Microwave, Sub- 
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millimeter and Long-Wave Infra-Red photonics, Telecom- inter and intra satellite 


communications. 


• Radiation Effects and Analysis 


⎯ Flight validation of advanced event rate prediction techniques 


⎯ New approaches for testing and evaluating 3-D integrated microcircuits and 


other advanced microelectronic devices 


⎯ End-to-end system (e.g., integrated component level or higher) modeling of 


radiation effects 


⎯ Statistical approaches to tackle radiation hardness assurance (i.e., total dose, 


displacement damage, and/or single-event effects) for high-risk, low-cost 


missions. 


 
Sciences and Exploration Directorate 


The Sciences and Exploration Directorate at NASA Goddard Space Flight Center 


(http://science.gsfc.nasa.gov) is the largest Earth and space science research organization in 


the world. Its scientists advance understanding of the Earth and its life-sustaining environment, 


the Sun, the solar system, and the wider universe beyond. All are engaged in the full life cycle 


of satellite missions and instruments from concept development to implementation, analysis 


and application of the scientific information, and community access and services. 
 


• The Earth Sciences Division plans, organizes, evaluates, and implements a broad 


program of research on our planet's natural systems and processes. Major focus areas 


include climate change, severe weather, the atmosphere, the oceans, sea ice and glaciers, 


and the land surface. To study the planet from the unique perspective of space, the Earth 


Science Division develops and operates remote-sensing satellites and instruments. We 


analyze observational data from these spacecraft and make it available to the world's 


scientists and policy makers. The Division conducts extensive field campaigns to gather 


data from the surface and airborne platforms. The Division also develops, uses, and 


assimilates observations into models that simulate planetary processes involving the 


water, energy, and carbon cycles at multiple scales up to global. 


• The Astrophysics Science Division conducts a broad program of research in astronomy, 


astrophysics, and fundamental physics. Individual investigations address issues such as 


the nature of dark matter and dark energy, which planets outside our solar system may 


harbor life, and the nature of space, time, and matter at the edges of black holes. 


Observing photons, particles, and gravitational waves enables researchers to probe 


astrophysical objects and processes. Researchers develop theoretical models, design 


experiments and hardware to test theories, and interpret and evaluate observational data. 


• The Heliophysics Science Division conducts research on the Sun, its extended solar- 


system environment (the heliosphere), and interactions of Earth, other planets, small 


bodies, and interstellar gas with the heliosphere. Division research also encompasses 


Geospace, Earth's magnetosphere and its outer atmosphere, and Space Weather—the 


important effects that heliospheric disturbances have on spacecraft and terrestrial 


systems. Division scientists develop spacecraft missions and instruments, systems to 


manage and disseminate heliophysical data, and theoretical and computational models to 


interpret the data. Possible heliophysics-related research includes: advanced software 


environments and data-mining strategies to collect, collate and analyze data relevant to 



http://science.gsfc.nasa.gov/
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the Sun and its effects on the solar system and the Earth (“space weather”); and advanced 


computational techniques, including but not limited to parallel architectures and the 


effective use of graphics processing units, for the simulation of magnetized and highly 


dynamic plasmas and neutral gases in the heliosphere. 


• Solar System Exploration Division builds science instruments and conducts theoretical 


and experimental research to explore the solar system and understand the formation and 


evolution of planetary systems. Laboratories within the division investigate areas as 


diverse as astrochemistry, planetary atmospheres, extrasolar planetary systems, earth 


science, planetary geodynamics, space geodesy, and comparative planetary studies. To 


study how planetary systems form and evolve, division scientists develop theoretical 


models as well as the investigations and space instruments to test them. The researchers 


participate in planetary and Earth science missions, and collect, interpret, and evaluate 


measurements. 


 


Scientists in all four divisions publish research results in the peer-reviewed literature, participate 


in the archiving and pubic dissemination of scientific data, and provide expert user support.  


 


Education efforts in all science divisions seek to develop interest in and understanding of the 


science at GSFC by K-12 educators and students and the development of future scientist and 


computer scientists at the undergraduate and graduate level. 


 


Outreach efforts in all four science divisions raise public awareness of the projects and missions 


in which we are involved, the research we conduct, and the associated benefits to society. 
 


• Quantum computing 


• Artificial intelligence and machine learning 


• (Big) data analytics 


 


H.5.2 Ames Research Center (ARC) 


ARC (or Ames) enables exploration through selected development, innovative technologies, and 


interdisciplinary scientific discovery. Ames provides leadership in the following areas: 


astrobiology; small satellites; entry decent and landing systems; supercomputing; robotics and 


autonomous systems; life Sciences and environmental controls; and air traffic management. 
 


• Entry systems: Safely delivering spacecraft to Earth & other celestial bodies 


• Supercomputing: Enabling NASA's advanced modeling and simulation 


• NextGen air transportation: Transforming the way we fly 


• Airborne science: Examining our own world & beyond from the sky 


• Low-cost missions: Enabling high value science to low Earth orbit, the moon and the 


solar system 


• Biology & astrobiology: Understanding life on Earth and in space 


• Exoplanets: Finding worlds beyond our own 


• Autonomy & robotics: Complementing humans in space 


• Lunar science: Rediscovering our moon 


• Human factors: Advancing human-technology interaction for NASA missions 


• Wind tunnels: Testing on the ground before you take to the sky 



http://www.nasa.gov/centers/ames/research/area-entry-systems.html

http://www.nasa.gov/centers/ames/areas-of-ames-ingenuity-supercomputing

http://www.nasa.gov/centers/ames/research/area-nextgen.html

http://www.nasa.gov/centers/ames/research/area-airborne-sciences.html

http://www.nasa.gov/centers/ames/research/area-low-cost-missions.html

http://www.nasa.gov/centers/ames/research/area-biology-astrobiology.html

http://www.nasa.gov/centers/ames/research/area-exoplanets.html

http://www.nasa.gov/centers/ames/research/areas-of-ames-ingenuity-autonomy-and-robotics

http://www.nasa.gov/centers/ames/research/area-lunar-science.html

http://www.nasa.gov/centers/ames/areas-of-ames-ingenuity-human-systems-integration

http://www.nasa.gov/centers/ames/research/area-wind-tunnels.html
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Additional Center core competencies include: 


 


• Space Sciences 


• Applied Aerospace and Information Technology 


• Biotechnology 


• Synthetic biology. 


• Biological Sciences 


• Earth Sciences 


• High Performance Computing, 


• Intelligent Systems 


• Quantum Computing 


• Nanotechnology-electronics and sensors. 


• Small Spacecraft and Cubesats 


• Airspace Systems 


• Augmented Reality 


• Digital materials 


 
 


H.5.3 Glenn Research Center (GRC) 


GRC’s Research and technology, and engineering engagements include: 
 


• Acoustics 


• Advanced Energy (Renewable Wind and Solar, Coal Energy and Alternative Energy) 


• Advanced Microwave Communications 


• Aeronautical and Space Systems Analysis 


• Computer Systems and Networks 


• Electric (Ion) Propulsion 


• Icing and Cryogenic Systems 


• Instrumentation, Controls and Electronics 


• Fluids, Computational Fluid Dynamics (CFD) and Turbomachinery 


• Materials and Structures, including Mechanical Components and Lubrication 


• Microgravity Fluid Physics, Combustion Phenomena and Bioengineering 


• Nanotechnology 


• Photovoltaics, Electrochemistry-Physics, and Thermal Energy Conversion 


• Propulsion System Aerodynamics 


• Space Power Generation, Storage, Distribution and Management 


• Systems Engineering 


 


The above engagement areas relate to the following key GRC competencies: 
 


• Air-Breathing Propulsion 


• Communications Technology and Development 


• In-Space Propulsion & Cryogenic Fluids Management 
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• Power, Energy Storage and Conversion 


• Materials and Structures for Extreme Environment 


• Physical Sciences and Biomedical Technologies in Space 


 


H.5.4 Armstrong Flight Research Center (AFRC) 


AFRC’s areas of focus include Autonomy (Collision Avoidance, Separation assurance, 


formation flight, peak seeking control) 
 


• Adaptive Control 


• Hybrid Electric Propulsion 


• Control of Flexible Structures using distributed sensor feedback 


• Supersonic Research (Boom mitigation and measurement) 


• Supersonic Research (Laminar Flow) 


• Environmental Responsive Aviation 


• Hypersonic Structures & Sensors 


• Large Scale Technology Flight Demonstrations (Towed Glider) 


• Aerodynamics and Lift Distribution Optimization to Reduce Induced Drag 


 


H.5.5 Marshall Space Flight Center (MSFC) 
 


MSFC’s areas of focus include: 


 


Propulsion Systems 
 


• Launch Propulsion Systems, Solid & Liquid 


• In Space Propulsion (Cryogenics, Green Propellants, Nuclear, Fuel Elements, Solar- 


Thermal, Solar Sails, Tethers) 


• Propulsion Test beds and Demonstrators (Pressure Systems) 


• Combustion Physics 


• Cryogenic Fluid Management 


• Solid Ballistics 


• Rapid Affordable Manufacturing of Propulsion Components 


• Materials Research (Nano Crystalline Metallics, Diamond Film Coatings) 


• Materials Compatibility 


• Computational Fluid Dynamics 


• Unsteady Flow Environments 


• Acoustics and Stability 


• Solid Ballistics 


• Rapid Affordable Manufacturing of Propulsion Components 


• Materials Research (Nano Crystalline Metallics, Diamond Film Coatings) 


• Materials Compatibility 


• Computational Fluid Dynamics 


• Unsteady Flow Environments 


• Acoustics and Stability 
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Space Systems 


• In Space Habitation (Life Support Systems and Nodes, 3D Printing) 


• Mechanical Design & Fabrication 


• Small Payloads (For International Space Station, Space Launch System) 


• In-Space Asset Management (Automated Rendezvous & Capture, De-Orbit, Orbital 


Debris Mitigation, Proximity Operations) 


• Radiation Shielding 


• Thermal Protection 


• Electromagnetic Interference 


• Advanced Communications 


• Small Satellite Systems (CubeSats) 


• Structural Modeling and Analysis 


• Spacecraft Design (CAD) 


 
Space Transportation 


 


• Mission and Architecture Analysis 


• Advanced Manufacturing 


• Space Environmental Effects and Space Weather 


• Lander Systems and Technologies 


• Small Spacecraft and Enabling Technologies (Nanolaunch Systems) 


• 3D Printing/Additive Manufacturing/Rapid Prototyping 


• Meteoroid Environment 


• Friction Stir and Ultrasonic Welding 


• Advanced Closed-Loop Life Support Systems 


• Composites and Composites Manufacturing 


• Wireless Systems 


• Ionic Liquids 


• Guidance, Navigation and Control (Autonomous, Small Launch Vehicle) 


• Systems Health Management 


• Martian Navigation Architecture/Systems 


• Planetary Environment Modeling 


• Autonomous Systems (reconfiguration, Mission Planning) 


 
Science 


 


• Replicated Optics 


• Large Optics (IR, visible, UV, X-Ray) 


• High Energy Astrophysics (X-Ray, Gamma Ray, Cosmic Ray) 


• Solar, Magnetospheric and Ionospheric Physics 


• Radiation Mitigation/Shielding 


• Earth Science Applications 


• Convective and Severe Storms Research 


• Climate Dynamics 
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• Lightning Research 


• Geochronology, Geochemistry, Atmospheres and Interiors of Planetary Bodies 


• Physical Science Infomatics 


• Biophysics (Protein Crystals) 


 


H.5.6 Kennedy Space Center (KSC) 


KSC’s areas of focus 


include: 


• TA 4.0 Robotics and Autonomous Systems 


• 4.1 Sensing and Perception 


• 4.1.4 Natural, Man-Made Object, and Event Recognition 


• 4.3 Manipulation 


• 4.3.6 Sample Acquisition and Handling 


• 4.5 System-Level Autonomy 


• 4.5.3 Autonomous Guidance and Control 


• TA 6.0 Human Health, Life Support, and Habitation Systems 


• 6.1 Environmental Control and Life Support Systems and Habitation Systems 


• 6.1.1 Air Revitalization 


• 6.1.2 Water Recovery and Management 


• 6.1.3 Waste Management 


• TA 7.0 Human Exploration Destination Systems 


• 7.1 In-Situ Resource Utilization 


• 7.1.1 Destination Reconnaissance, Prospecting, and Mapping 


• 7.1.2 Resource Acquisition 


• 7.1.3 Processing and Production 


• 7.1.4 Manufacturing Products and Infrastructure Emplacement 


• 7.2 Sustainability and Supportability 


• 7.2.4 Food Production, Processing, and Preservation 


• TA 13.0 Ground and Launch Systems 


• 13.2 Environmental Protection and Green Technologies 


• 13.2.5 Curatorial Facilities, Planetary Protection, and Clean Rooms 


• 13.3 Reliability and Maintainability 


• 13.3.3 On-Site Inspection and Anomaly Detection and Identification 


• 13.3.6 Repair, Mitigation, and Recovery Technologies 


• KSC SBIR 


• Standardized Interfaces (a USB port for space) 


• A substantial portion of pre-launch processing involves the integration of 


spacecraft assemblies to each other or to the ground systems that supply the 


commodities, power or data. Each stage or payload requires an interface that 


connects it to the adjacent hardware which includes flight critical seals or 


connectors and other components. Development and adoption of simplified, 


standardized interfaces holds the potential of reducing the cost and complexity 


of future space systems, which increases the funding available for flight 


hardware and drives down the cost of access to space for everyone. 
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H.5.7 Jet Propulsion Laboratory (JPL) 


JPL is NASA’s only Federally Funded Research and Development Center. JPL’s areas 


of focus are: 
 


• Solar System Science 


Planetary Atmospheres and Geology; Solar System characteristics and origin of life; 


Primitive solar systems bodies; Lunar science; Preparing for returned sample 


investigations 


• Earth Science 


Atmospheric composition and dynamics; Land and solid earth processes; Water and 


carbon cycles; Ocean and ice; Earth analogs to planets; Climate Science 


• Astronomy and Fundamental Physics 


Origin, evolution, and structure of the universe; Gravitational astrophysics and 


fundamental physics; Extra-solar planets and star and planetary formation; Solar and 


Space Physics; Formation and evolution of galaxies 


• In-Space Propulsion Technologies 


Chemical propulsion; Non-chemical propulsion; Advanced propulsion technologies; 


Supporting technologies 


• Space Power and Energy Storage 


Power generation; Energy storage; Power management & distribution; Cross-cutting 


technologies 


• Robotics, Tele-Robotics and Autonomous Systems 


Sensing; Mobility; Manipulation technology; Human-systems interfaces; Autonomy; 


Autonomous rendezvous & docking; Systems engineering 


• Communication and Navigation 


Optical communications & navigation technology; Radio frequency communications; 


Internetworking; Position, navigation and timing; Integrated technologies; 


Revolutionary concepts 


• Human Exploration Destination Systems 


In-situ resource utilization and Cross-cutting systems 


• Science Instruments, Observatories and Sensor Systems 


Science Mission Directorate Technology Needs; Remote Sensing instruments/sensors; 


Observatory technology; In-situ instruments/sensor technologies 


• Entry, Descent and Landing Systems 


Aerobraking, aerocapture and entry systems; Descent; Landing; Vehicle system 


technology 


• Nanotechnology 


Engineered materials; Energy generation and storage; Propulsion; 


Electronics, devices and sensors 


• Modeling, Simulation, Information Technology and Processing 


Flight and ground computing; Modeling; Simulation; Information processing 


• Materials, Structures, Mechanical Systems and Manufacturing  


Materials; Structures; Mechanical systems; Cross cutting 


• Thermal Management Systems 



mailto:education@jpl.nasa.gov

mailto:education@jpl.nasa.gov

mailto:education@jpl.nasa.gov

mailto:education@jpl.nasa.gov

mailto:education@jpl.nasa.gov

mailto:education@jpl.nasa.gov

mailto:education@jpl.nasa.gov

mailto:education@jpl.nasa.gov

mailto:education@jpl.nasa.gov
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Cryogenic systems; Thermal control systems (near room temperature); Thermal 


protection systems 


 


H.5.8 Johnson Space Center (JSC) 
 


JSC’s areas of focus include 


• In-space propulsion technologies 


• Energy Storage Technologies-Batteries, Regenerative Fuel cells 


• Robotics and TeleRobotics 


• Crew decision support systems 


• Immersive Visualization 


• Virtual windows leading to immersive environments and telepresence systems 


• Human Robotic interface 


• Flight and Ground communication systems 


• Audio 


▪ Array Microphone Systems and processing 


▪ Large bandwidth (audio to ultra-sonic) MEMs Microphones 


▪ Front end audio noise cancellation algorithms implementable in 


FPGAs- example Independent Component Analysis 


▪ Audio Compression algorithms implementable in FPGAs. 


▪ COMSOL Acoustic modeling 


▪ Sonification Algorithms implementable in DSPs/FPGAs 


• Video 


▪ Ultra-High Video Compressions 


▪ H265 Video Compression 


▪ Rad-Tolerant Imagers 


▪ Lightweight/low power/radiation tolerant displays 


• Advanced habitat systems 


• GN&C for descent systems 


• Large body GN&C 


• Human system performance modeling 


• Imaging and information processing 


• Lightweight/Low power Display Technology 


• Scalable software-implementable graphics processing unit 


• Simulation and modeling 


• Materials and structures 


• Lightweight structure 


• Human Spaceflight Challenges 


• http://humanresearchroadmap.nasa.gov/explore/ 


• Human System Interfaces 


• OLED Technology Evaluation for Space Applications 


• Far-Field Speech Recognition in Noisy Environments 


• Radiation Hardened Graphics Processing 


• Human Computer Interaction design methods (Multi-modal and 


Intelligent Interaction) and apparatuses 



http://humanresearchroadmap.nasa.gov/explore/
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• Human Systems Integration, Human Factors Engineering: state of the 


art in Usability and performance assessment methods and apparatus. 


• Humans Systems Integration Inclusion in Systems Engineering 


• ECLSS 


• Air Revitalization 


▪ Advanced water, O2 and CO2 monitoring and sensors 


▪ Advance thermally regenerated ionic fluids for CO2 and Humidity Control 


• Water Recovery and Management 


▪ Brine water recovery systems and wastewater treatment chemical 


recover for reuse or repurpose 


• Waste Management 


▪ Advance wastewater treatment systems (lower toxicity, recoverable) 


• Advanced trace contaminant monitoring and control technology 


• Quiet fan technologies 


• Active Thermal Control 


• Lightweight heat exchangers and cold plates 


• Condensing heat exchanger coatings with robust hydrophilic, 


antimicrobial properties 


• Development and demonstration of wax and water-based phase change 


material heat exchangers 


• EVA 


• Pressure Garment 


• Portable Life Support System 


• Power, Avionics and Software 


• Autonomous Rendezvous and Docking 


• Crew Exercise 


• Small form Equipment 


• Biomechanics 


• EDL (thermal) 


• Wireless and Comm Systems 


• Wireless Energy Harvesting Sensor Technologies 


• Robust, Dynamic Ad hoc Wireless Mesh Communication Networks 


• Radiation Hardened EPC Global Radio Frequency Identification 


(RFID) Readers 


• Computational Electromagnetics (CEM) Fast and 


Multi-Scale Methods/Algorithms 


• EPC Global-type RFID ICs at frequencies above 2 G 


• Radiation and EEE Parts 


• Monitoring 


• Mitigation and Biological countermeasures 


• Protection systems 


• Space weather prediction 


• Risk assessment modeling 


• Wearable Tech 


• Wearable Sensors and Controls 


• Wearable Audio Communicator 
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• Wearable sensing and hands-free control 


• Tattooed Electronic Sensors 


• In-Situ Resource Utilization 


• Mars atmosphere processing 


▪ CO2 collection, dust filtering, Solid Oxide CO2 electrolysis, Sabatier, 


reverse water gas shift 


• Lunar/Mars regolith processing 


▪ Regolith collection and drying 


▪ Water collection and processing, water electrolysis 


• Methane/Oxygen liquefaction and storage 


 


H.5.9 Stennis Space Center (SSC) 


 


SSC’s areas of focus include: 
 


• Active and Passive Nonintrusive Remote Sensing of Propulsion Test Parameters 


• Intelligent Integrated System Health Management (ISHM) in Rocket Test-Stands 


• Advanced Non-Destructive Evaluation Technologies 


• Advanced Propulsion Systems Testing 


• Cryogenic Instrumentation and Cryogenic, High Pressure, and Ultrahigh 


Pressure Fluid Systems 


• Ground Test Facilities Technology 


• Propulsion System Exhaust Plume Flow Field Definition and Associated 


Plume Induced Acoustic & Thermal Environments 


• Vehicle Health Management/Rocket Exhaust Plume Diagnostics 


 
Propulsion Testing 
 


Active and Passive Nonintrusive Remote Sensing of Propulsion Test Parameters 
 


The vast amount of propulsion system test data is collected via single channel, contact, 


intrusive sensors and instrumentation. Future propulsion system test techniques could 


employ passive nonintrusive remote sensors and active nonintrusive remote sensing test 


measurements over wide areas instead of at a few discrete points. Opportunities exist in 


temperature, pressure, stress, strain, position, vibration, shock, impact, and many other measured 


test parameters. The use of thermal infrared, ultraviolet, and multispectral sensors, imagers, and 


instruments is possible through the SSC sensor laboratory. 
 


Intelligent Integrated System Health Management (ISHM) in Rocket Test-Stands 
 


SHM is a capability to determine the condition of every element of a system continuously. ISHM 


includes detection of anomalies, diagnosis of causes, and prognosis of future anomalies; as well 


as making available (to elements of the system and the operator) data, information, and 


knowledge (DIaK) to achieve optimum operation. In this context, we are interested in 


methodologies to embed intelligence into the various elements of rocket engine test-stands, e.g., 


sensors, valves, pumps, tanks, etc. Of particular interest is the extraction of qualitative 


interpretations from sensor data in order to develop a qualitative assessment of the operation of 
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the various components and processes in the system. The desired outcomes of the research are: 


(1) to develop intelligent sensor models that are self-calibrating, self- configuring, self- 


diagnosing, and self- evolving (2) to develop intelligent components such as valves, tanks, etc., 


(3) to implement intelligent sensor fusion schemes that allow assessment, at the qualitative level, 


of the condition of the components and processes, (4) to develop a monitoring and diagnostic 


system that uses the intelligent sensor models and fusion schemes to predict future events, to 


document the operation of the system, and to diagnose any malfunction quickly, (5) to develop 


architectures/taxonomies/ontologies for integrated system health management using distributed 


intelligent elements, and (6) to develop visualization and operator interfaces to effectively use 


the ISHM capability. 
 


Advanced Non-Destructive Technologies 
 


Advances in non-destructive evaluation (NDE) technologies are needed for fitness-for- service 


evaluation of pressure vessels used in rocket propulsion systems and test facilities. NDE of ultra- 


high-pressure vessels with wall thicknesses exceeding 10 inches require advanced techniques for 


the detection of flaws that may affect the safe use of the vessels. 
 


Advanced Propulsion Systems Testing 
 


Innovative techniques will be required to test propulsion systems such as advanced chemical 


engines, single- stage-to-orbit rocket plane components, nuclear thermal, nuclear electric, and 


hybrids rockets. New and more cost- effective approaches must be developed to test future 


propulsion systems. The solution may be some combination of computational- analytical 


technique, advanced sensors and instrumentation, predictive methodologies, and possibly 


subscale tests of aspects of the proposed technology. 
 


Cryogenic Instrumentation and Cryogenic, High Pressure, and Ultrahigh Pressure 


Fluid Systems 


Over 40 tons of liquefied gases are used annually in the conduct of propulsion system testing at 


the Center. Instrumentation is needed to precisely measure mass flow of cryogens starting with 


very low flow rates and ranging to very high flow rates under pressures up to 15,000 psi. 


Research, technology, and development opportunities exist in developing instruments to measure 


fluid properties at cryogenic conditions during ground testing of space propulsion systems. Both 


intrusive and nonintrusive sensors, but especially nonintrusive sensors, are desired. 
 


Ground Test Facilities Technology 
 


SSC is interested in new, innovative ground-test techniques to conduct a variety of required 


developmental and certification tests for space systems, stages/vehicles, subsystems, and 


components. Examples include better coupling and integration of computational fluid dynamics 


and heat transfer modeling tools focused on cryogenic fluids for extreme conditions of pressure 


and flow; advanced control strategies for non- linear multi-variable systems; structural modeling 


tools for ground-test programs; low- cost, variable altitude simulation techniques; and 


uncertainty analysis modeling of test systems. 
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Propulsion System Exhaust Plume Flow Field Definition and Associated Plume 


Induced Acoustic & Thermal Environments 
 


Background: An accurate definition of a propulsion system exhaust plume flow field and its 


associated plume induced environments (PIE) are required to support the design efforts 


necessary to safely and optimally accomplish many phases of any space flight mission from sea 


level or simulated altitude testing of a propulsion system to landing on and returning from the 


Moon or Mars. Accurately defined PIE result in increased safety, optimized design and 


minimized costs associated with: 1. propulsion system and/or component testing of both the test 


article and test facility; 2. any launch vehicle and associated launch facility during liftoff from 


the Earth, Moon or Mars; 3. any launch vehicle during the ascent portion of flight including 


staging, effects of separation motors and associated pitch maneuvers; 4. effects of orbital 


maneuverings systems (including contamination) on associated vehicles and/or payloads and 


their contribution to space environments; 5. Any vehicle intended to land on and return from the 


surface of the Moon or Mars; and finally 6. The effects of a vehicle propulsion system on the 


surfaces of the Moon and Mars including the contaminations of those surfaces by plume 


constituents and associated propulsion system constituents. Current technology status and 


requirements to optimally accomplish NASA s mission: In general, the current plume technology 


used to define a propulsion system exhaust plume flow field and its associated plume induced 


environments is far superior to that used in support of the original Space Shuttle design. 


However, further improvements of this technology are required: 1. in an effort to reduce 


conservatism in the current technology allowing greater optimization of any vehicle and/or 


payload design keeping in mind crew safety through all mission phases; and 2. to support the 


efforts to fill current critical technology gaps discussed below. PIE areas of particular interest 


include: single engine and multi-engine plume flow field definition for all phases of any space 


flight mission, plume induced acoustic environments, plume induced radiative and convective 


ascent vehicle base heating, plume contamination, and direct and/or indirect plume impingement 


effects. Current critical technology gaps in needed PIE capabilities include: 1. An accurate 


analytical prediction tool to define convective ascent vehicle base heating for both single engine 


and multi- engine vehicle configurations. 2. An accurate analytical prediction tool to define 


plume induced environments associated with advanced chemical, electrical and nuclear 


propulsion systems. 3. A validated, user friendly free molecular flow model for defining plumes 


and plume induced environments for low density external environments that exist on orbit, as 


well as interplanetary and other planets. 
 


Vehicle Health Management/Rocket Exhaust Plume Diagnostics 
 


A large body of UV-Visible emission spectrometry experimentation is being performed during 


the 30 or more tests conducted each year on the Space Shuttle Main Engine at SSC. Research 


opportunities are available to quantify failure and wear mechanisms, and related plume code 


validation. Related topics include combustion stability, mixture ratio, and thrust/power level. 


Exploratory studies have been done with emission/absorption spectroscopy, absorption 


resonance spectroscopy, and laser induced fluorescence. Only a relatively small portion of the 


electromagnetic spectrum has been investigated for use in propulsion system testing and exhaust 


plume diagnostics/vehicle health management. 
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H.5.10  Langley Research Center (LaRC) 
 


LaRC’s areas of focus include: 
 


• Intelligent Flight Systems – Revolutionary Air Vehicles 


• Atmospheric Characterization – Active Remote Sensing 


• Systems Analysis and Concepts - Air Transportation System Architectures 


& Vehicle Concepts 


• Advanced Materials & Structural System – Advanced Manufacturing 


• Aerosciences - Trusted Autonomy 


• Entry, Decent & Landing - Robotic Mission Entry Vehicles 


• Measurement Systems - Advanced Sensors and Optical Measurement 
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COVER IMAGE CAPTION AND CREDITS 
Front Cover: 
NASA incorporated the Administration’s plans for space exploration in the design of the 2018 Strategic Plan 
cover image. This vision embodies a shift in National space policy to a U.S.-led, integrated program with 
private sector partners for a human return to the Moon, followed by missions to Mars and beyond.  
 
In addition, NASA’s four strategic themes at the foundation of this plan are infused in the artistic compilation of 
the cover, as seen below. While not solely connected to, or limited to the subject they pertain to, these theme 
“images” reference ideas related to the Administration’s and NASA’s goals: 
 


• DISCOVER   
• EXPLORE  
• DEVELOP  
• ENABLE  


 
 
Additional information regarding these four themes can be found on pages 6 and 7. 
 
 
 
 
 
 
 
Back Cover: 
The United States flag flies in the Cupola Observational Module, a 360-degree observation point inside the 
International Space Station. Image Credit: NASA https://www.nasa.gov/image-feature/us-flag-in-the-cupola  
 


 



https://www.nasa.gov/image-feature/us-flag-in-the-cupola
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LETTER FROM THE ACTING ADMINISTRATOR 
 
February 12, 2018 
 
 
I am pleased to present NASA’s 2018 Strategic Plan, outlining the direction 
for the National Aeronautics and Space Administration (NASA) through 2021 
and beyond. Our new strategic plan embraces the bold direction laid out for 
the Nation by President Trump in Space Policy Directive 1 and makes real 
the vision set forth by the National Space Council. The plan emphasizes 
achievement aligned to the three strategic themes of Discover, Explore, and 
Develop, as well as a fourth theme focused on the activities that will Enable 
our Mission. It provides the foundation for a U.S.-led return to the Moon for 
long-term exploration and use and to establish a foundation for eventual 
crewed missions to Mars and potentially beyond. It also reaffirms NASA’s 
commitment to the advancement of science and aeronautics. The plan is 
intended to promote accountability and transparency for all of these efforts, 
while highlighting the tangible and intangible benefits these activities will 
return to the American people. 
 
The plan features key milestones to be achieved by the Agency and highlights our close cooperation and 
support from commercial and international partners. Our robust partnership and commercialization strategy 
incorporates private sector innovation into NASA missions. Strategic partnering allows the Agency to better 
focus on new initiatives, improves the efficiency and effectiveness of our missions, and strengthens national 
science and engineering capabilities, boosting U.S. global competitiveness.  
 
This plan emphasizes the importance of space exploration. NASA will maximize use of the International Space 
Station (ISS) to evaluate systems and options for safeguarding the health of astronaut crews, as we seek to 
deliver them safely to lunar and eventually Martian destinations and then bring them safely back to Earth. 
Targeted research onboard the station will focus on understanding how humans adapt to the space 
environment, developing the technologies needed for deep space missions, and enabling the economic 
development of low Earth orbit. We are looking to secure the Nation’s long-term presence in low Earth orbit by 
partnering with industry to develop commercial orbital platforms and capabilities that the private sector and 
NASA can use after the cessation of direct U.S. Federal funding for ISS in 2025. NASA intends to shift its 
human spaceflight program out to the Moon and cis-lunar region, evaluating new habitat technologies, surface 
transportation systems, fuel generation, and storage solutions, as well as additional technologies that need to 
be developed prior to traveling to the surface of the Moon and deeper into space. In every domain, we intend 
to renew and strengthen our commitment to American commercial space companies, which are critical 
partners in the human exploration of the Moon, Mars, and beyond. 
 
NASA will also build on its legacy of leadership in acquiring knowledge and understanding of the big questions 
in science, as well as the technologies of tomorrow. Through a steady cadence of focused, competitively 
sourced science missions, we will continue to lead the world in improving humanity’s understanding of the 
Earth, the Sun, the planets in our solar system, and the secrets of the universe. Finally, NASA will continue to 
pioneer ground-breaking advances in aeronautics, where cutting-edge research including our partners in 
industry, academia, and other Government agencies will lead to improved air transportation safety and 
efficiencies. A lean and focused portfolio of fundamental and applied research allows engineers and scientists 
across the globe to seek and discover solutions for the safety and betterment of all. 
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NASA acknowledges and is grateful for the steadfast support it receives from the Administration, Congress, 
and the American people. This strategic plan reflects a national consensus as depicted in the Administration’s 
policy and budget, the NASA Transition Authorization Act of 2017 and Congressional appropriations 
legislation, and the continued interest and excitement of the American people, who truly Enable NASA to 
Discover the scientific truth that governs our universe and beyond, to Explore new worlds, and to Develop 
unsurpassed science and engineering capabilities for the Nation. 
 
 
 
 
 


Robert M. Lightfoot, Jr.  
Acting Administrator 
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AGENCY INFORMATION 
Welcome to NASA! 
NASA produces a strategic plan every four years, in accordance with the new Administration, to outline our 
vision for the future and to provide a clear, unified, and long-term direction for all of NASA’s activities. It is 
available in electronic form on NASA’s website at http://www.nasa.gov/news/budget/.  
 
 


Centers and Facilities Nationwide 
The NASA workforce of approximately 17,4001 civil servants is distributed among its Centers, facilities, and 
Headquarters, as shown in Figure 1. Each location is supported by a contractor workforce providing technical 
and business operations services.  
 


 
Figure 1. NASA Centers and Facilities 


  
                                                 
1 NASA Workforce Profile, Workforce Information Cubes for NASA (WICN). Last updated November 8, 2017. Https://wicn.nssc.nasa.gov 
 



http://www.nasa.gov/news/budget/

https://wicn.nssc.nasa.gov/
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NASA Organizational Structure 
Headquarters organizations lead Agency budget development, execution, performance planning, and 
assessment functions. NASA’s structure as of early 2018 was the following: 
 


• The Science Mission Directorate (SMD) expands the frontiers of Earth science, heliophysics, 
planetary science, and astrophysics. Using robotic observatories, explorer craft, ground-based 
instruments, and a peer-reviewed portfolio of sponsored research, SMD seeks knowledge about our 
solar system, the farthest reaches of space and time, and our changing Earth. 
 


• The Aeronautics Research Mission Directorate (ARMD) transforms aviation with research to 
dramatically reduce the environmental impact of flight, and improves aircraft and operations efficiency 
while maintaining safety in increasingly crowded skies. ARMD also generates innovative aviation 
concepts, tools, and technologies for development and maturation by the aviation community. 
 


• The Space Technology Mission Directorate (STMD) pursues transformational technologies that have 
high potential for offsetting future mission risk, reducing cost, and advancing existing capabilities. 
STMD uses merit-based competition to conduct research and technology development, demonstration, 
and infusion of these technologies into NASA’s missions and American industry. This mission 
directorate is being refocused as a new Exploration Research & Technology (ER&T) organization to 
support exploration as a primary customer.  
 


• The Human Exploration and Operations Mission Directorate (HEOMD) leads human exploration in 
and beyond low Earth orbit by developing new transportation systems and performing scientific 
research to enable sustained and affordable human life outside of Earth. HEOMD also manages space 
communication and navigation services for the Agency and its international partners. 
 


• The Mission Support Directorate (MSD) enables the Agency’s missions by managing institutional 
services and capabilities. MSD is actively reducing institutional risk to NASA’s current and future 
missions by improving processes, stimulating efficiency, and providing consistency and uniformity 
across institutional standards and practices. 
 


• The Administrator’s Staff Offices lead the Agency by providing guidance and direction that cuts 
across all of NASA’s work. These offices represent the Administrator with respect to safety and mission 
assurance, managing the workforce and its diversity, overseeing the acquisition and use of information 
technology, conducting financial and procurement operations, as well as coordinating international 
partnerships, legislative affairs, and STEM activities. 
 


• The Office of Inspector General (OIG) promotes economy, effectiveness, and efficiency within the 
Agency by conducting independent and objective audits, investigations, and evaluations of Agency 
programs and operations. The OIG safeguards taxpayer dollars and the integrity of the Agency by 
detecting and preventing fraud, waste, and abuse. 


 
  



https://science.nasa.gov/

https://www.nasa.gov/aeroresearch

https://www.nasa.gov/directorates/spacetech/home/index.html

https://www.nasa.gov/directorates/heo/index.html

https://www.nasa.gov/msd

https://www.nasa.gov/about/org_index.html

https://oig.nasa.gov/
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NASA is restructuring the Agency to align with the new focus on exploration. As a first major step, the former 
Space Technology Mission Directorate and advanced technology work in the Advanced Exploration Systems 
program will be merged into a new Exploration Research & Technology organization. Two further options for 
the next step in aligning NASA’s organizational structure with the Agency’s focus on exploration are currently 
under review: 
 


• Option 1: Creating two new exploration-focused mission directorates and eliminating the current 
HEOMD and STMD structure. 
o Exploration Operations Mission Directorate, which will focus on the ISS, commercial low Earth orbit 


operations, and crosscutting support areas required to support exploration, such as 
communications, and rocket propulsion.  


o Exploration Systems and Technology Mission Directorate, which will focus on deep space mission 
elements and technology development needs for sustainable human exploration. 
 


• Option 2: Creating a single “super” exploration-focused mission directorate by pulling together all the 
exploration-focused areas in the current HEOMD and STMD organizations. 


NASA will choose one of these two options (or potentially a hybrid option) this spring and prepare for 
implementation with the FY 2019 budget, meaning October 1, 2018. 
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ACHIEVING OUR VISION AND MISSION 
NASA inspires the world with our exploration of new frontiers, our discovery of new knowledge, and our 
development of new technology. Our work benefits Americans and all humanity. Since NASA’s inception in 
1958 to present day, the Agency’s history is written with each unique scientific and technological achievement. 
We have landed people on the Moon, visited every planet in the solar system, touched the Sun, and solved 
some of the core mysteries of our home planet. Today, our Nation’s economic prosperity, National security, 
and cultural identity depend on our leadership in aeronautics, space exploration, and science. NASA accepts 
the challenge to continue our legacy of achievement and greatly expand the benefits we provide to mankind. 
Our success will be determined largely by the planning and investments we undertake today. This commitment 
is what drives our Vision, Mission, and overarching approach that form the core of our 2018 Strategic Plan. 
 


Vision  
TO DISCOVER AND EXPAND KNOWLEDGE FOR THE BENEFIT OF HUMANITY. 
 


Mission  
LEAD AN INNOVATIVE AND SUSTAINABLE PROGRAM OF EXPLORATION WITH COMMERCIAL AND 
INTERNATIONAL PARTNERS TO ENABLE HUMAN EXPANSION ACROSS THE SOLAR SYSTEM AND BRING 
NEW KNOWLEDGE AND OPPORTUNITIES BACK TO EARTH. SUPPORT GROWTH OF THE NATION’S 
ECONOMY IN SPACE AND AERONAUTICS, INCREASE UNDERSTANDING OF THE UNIVERSE AND OUR 
PLACE IN IT,  WORK WITH INDUSTRY TO IMPROVE AMERICA’S AEROSPACE TECHNOLOGIES, AND 
ADVANCE AMERICAN LEADERSHIP. 
 
 


Overarching Approach – Foundations of Our Strategic Plan 
NASA’s historic and enduring purpose is aligned to four major strategic themes, also seen in four “sections” of 
the plan’s cover artwork, and the four color-coded bookmarks used throughout the document. 
 
These correspond to our missions of scientific discovery of the Earth, of other worlds, and of the cosmos as a 
whole; missions of exploration in our solar system with humans and robotic probes that expand the frontiers of 
human experience; and missions of development that advance new technologies in aeronautics and space 
systems that allow American industry to create and expand a nascent space marketplace to serve the needs of 
space exploration, both here on Earth and in near-Earth environments. In addition, the Agency has a number 
of activities in support areas that enable our missions. These four themes are discussed in more detail below 
and are reflected in the four strategic goals that frame NASA’s 2018 Strategic Plan.  
 
In addition, NASA has maintained its continuity of purpose over time by serving the American public and 
supporting a number of National priorities, characterized by six major elements. 


• Fostering New Discoveries and Expanding Human Knowledge 
• Global Engagement and Diplomacy 
• Interactions with the Nation’s Security and Industrial Base Posture 
• Economic Development and Growth 
• Addressing National Challenges 
• Leadership and Inspiration 
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These elements are a synthesis of White House policy documents (National Space Policy of the United States 
of America), statements made by the National Space Council, Congressional mandates, and independent 
sources (National Academies’ reports ‘America’s Future in Space’ and ‘Pathways to Exploration: Rationales 
and Approaches for a U.S. Program of Human Space Exploration’). These elements are reflected in the 
messaging embedded throughout our strategic plan. 


Our Strategic Plan and Priorities 
We strive to accomplish our Vision and Mission with the utmost care—recognizing that we are stewards of 
taxpayer dollars, critical human capital, and one-of-a-kind facilities. With guidance from the White House, 
NASA will lead a new era of space exploration and advancements for our Nation. This plan outlines the 
strategic direction, goals, and priorities we will pursue to make this Vision of the future a reality. We have 
identified four strategic goals that will strengthen NASA’s ability to accomplish its Mission and contribute to 
U.S. pre-eminence in space exploration, science, technology development, and aeronautics—all to the benefit 
of the American economy. Each strategic goal, as well as their corresponding strategic objectives, is outlined 
below and discussed in detail in the following section of this plan. 
 
NASA’s historic and enduring purpose is aligned to four major themes, characterized by a single word, that are 
reflected throughout the Agency’s activities: 
 


• DISCOVER references NASA’s enduring purpose of scientific discovery 
• EXPLORE references NASA’s push to expand the boundaries of human presence in space 
• DEVELOP references NASA’s broad mandate to promote the technologies of tomorrow 
• ENABLE references the capabilities, workforce, and facilities that allow NASA to achieve its Mission 


 
In this plan, these four themes and their corresponding strategic goals are referenced using colored, numbered 
bookmarks in the top-right corner, and colored bookmark bars on the left of each strategic objective banner.  
 
 


 
  



https://obamawhitehouse.archives.gov/sites/default/files/national_space_policy_6-28-10.pdf

https://obamawhitehouse.archives.gov/sites/default/files/national_space_policy_6-28-10.pdf

https://www.nap.edu/catalog/12701/americas-future-in-space-aligning-the-civil-space-program-with

https://www.nap.edu/catalog/18801/pathways-to-exploration-rationales-and-approaches-for-a-us-program

https://www.nap.edu/catalog/18801/pathways-to-exploration-rationales-and-approaches-for-a-us-program
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 NASA 2018  St ra teg ic  P lan  Framework  


 T h e m e  S t r a t e g i c  G o a l  S t r a t e g i c  O b j e c t i v e  


 DISCOVER 
EXPAND HUMAN KNOWLEDGE 
THROUGH NEW SCIENTIFIC 
DISCOVERIES. 


1.1: Understand the Sun, Earth, Solar System, and Universe. 


1.2: Understand Responses of Physical and Biological Systems to 
Spaceflight. 


 EXPLORE 


EXTEND HUMAN PRESENCE 
DEEPER INTO SPACE AND TO 
THE MOON FOR SUSTAINABLE 
LONG-TERM EXPLORATION AND
UTILIZATION. 


 


2.1: Lay the Foundation for America to Maintain a Constant Human 
Presence in Low Earth Orbit Enabled by a Commercial Market. 


2.2: Conduct Exploration in Deep Space, Including to the Surface of the 
Moon. 


 DEVELOP 
ADDRESS NATIONAL 
CHALLENGES AND CATALYZE 
ECONOMIC GROWTH. 


3.1: Develop and Transfer Revolutionary Technologies to Enable 
Exploration Capabilities for NASA and the Nation. 


3.2: Transform Aviation Through Revolutionary Technology Research, 
Development, and Transfer. 


3.3: Inspire and Engage the Public in Aeronautics, Space, and Science. 


 ENABLE OPTIMIZE CAPABILITIES AND 
OPERATIONS. 


4.1: Engage in Partnership Strategies. 


4.2: Enable Space Access and Services. 


4.3: Assure Safety and Mission Success. 


4.4: Manage Human Capital. 


4.5: Ensure Enterprise Protection. 


 


4.6: Sustain Infrastructure Capabilities and Operations. 







 
 


9   |   NASA 2018 Strategic Plan                                     


 


STRATEGIC GOAL 1: EXPAND HUMAN 
KNOWLEDGE THROUGH NEW SCIENTIFIC 
DISCOVERIES. 
Goal Statement 
NASA’s enduring purpose is scientific discovery and exploration for the benefit of the United States and 
humanity.  
 
For almost 60 years, NASA’s discoveries have been inspiring the world, rewriting textbooks, and transforming 
knowledge of humanity, the planet, the solar system, and the universe. NASA’s missions have not only 
changed what we know, but also how we think as a society—truly civilization-scale science. NASA’s missions 
and sponsored research provide access to the farthest reaches of space and time and deliver essential 
information about our home planet, directly improving life here on Earth. 
 
Together, scientific discovery and human exploration improve and safeguard life on Earth. For example, Earth 
science research improves our weather forecasts and predictions of catastrophic events. Medical treatments 
have resulted from NASA studies on the effects of flight and low-gravity on the human body. Furthermore, 
NASA’s technology developments contribute to economic stability and growth. 
 
Scientific research is also opening the pathway for exploration and robotic-human partnerships. NASA’s James 
Webb Space Telescope (Webb) is poised to be the premier observatory of the next decade—unlocking the 
mysteries of the universe for humankind. The International Space Station (ISS) is an orbital outpost for 
humanity. It is a blueprint for global cooperation and scientific advancement, a catalyst for growing new 
commercial marketplaces in space, and a test bed for demonstrating new technologies. It extends where 
humankind lives and is the springboard for NASA’s next great leaps in human space exploration, including 
future missions to the Moon and beyond. 
 
Finally, NASA acts as a champion of free and open access to scientific data. The Agency’s work incorporates 
and builds upon the work of others in a spirit of global engagement and diplomacy. As more nations seek to 
use space for scientific investigation, the body of knowledge grows for the benefit of all. 
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Strategic Objective 1.1: Understand The Sun, Earth, Solar System, 
And Universe. 
Conduct scientific studies of the Earth and Sun from space, return data and samples from other 
bodies in the solar system, peer out into the vast reaches of the universe, and play a catalyzing 
role in lunar robotic exploration by supporting innovative approaches to advancing science. 
These efforts are guided by National priorities and recommendations from the National 
Academies’ decadal surveys and implemented through a balanced portfolio of programs. 


Lead Office  
Science Mission Directorate (SMD), with support from the Human Exploration and Operations Mission 
Directorate (HEOMD) 


Objective Overview 
The success criteria for SMD are progress in answering fundamental science questions, implementing the 
decadal survey priorities, and responding to direction from the Executive Branch and Congress. The most 
recent versions of the decadal surveys for SMD can be found at: 


• Planetary Science
• Solar and Space Physics
• Earth Science and Applications
• Astronomy and Astrophysics


There are three core contexts of NASA’s first strategic objective: 


Discovering the Secrets of the Universe 
NASA’s science vision is to understand the Sun and its effects on the solar system, the Earth, other planets 
and solar system bodies, the interplanetary environment, the space between stars in our galaxy (the interstellar 
medium), and the universe beyond. NASA’s journey of scientific discovery will help motivate, support, and 
prepare for human and robotic expansion throughout the solar system and beyond.  


Searching for Life Elsewhere 
“Are we alone?” is a central research question that involves biological research and research in the habitability 
of locations in the solar system such as Mars, the moons of outer planets, or thousands of potentially habitable 
worlds around other stars. This research supports a fundamental science topic at the interface of physics, 
chemistry, and biology.  


The James Webb Space Telescope (Webb) will be the premier observatory of the next decade, serving thousands of astronomers 
worldwide. Image Credit: NASA/Artist Concept  
 



https://www.nap.edu/catalog/13117/vision-and-voyages-for-planetary-science-in-the-decade-2013-2022

https://www.nap.edu/catalog/10477/the-sun-to-the-earth-and-beyond-a-decadal-research

https://www.nap.edu/catalog/11820/earth-science-and-applications-from-space-national-imperatives-for-the

https://www.nap.edu/catalog/12951/new-worlds-new-horizons-in-astronomy-and-astrophysics

https://www.nasa.gov/mission_pages/webb/about/index.html
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Safeguarding and Improving Life on Earth 
NASA investigates the hazards to life on Earth from the solar system, the Sun, and the Earth itself. This 
includes understanding the Earth as a system and on all time scales. NASA also works to detect asteroids and 
comets, understand their composition, predict their paths, and provide timely and accurate communications 
about potentially hazardous objects. NASA studies the causes and effects of severe space weather events to 
allow for preparation and timely response. Furthermore, NASA provides data and applications for operational 
use by first responders to natural disasters, firefighters, farmers, fishermen, transportation and commerce 
focused organizations, weather forecasters, and others. 
  
Objective Strategy 
NASA’s strategy for understanding and solving the mysteries of outer space (including the Sun, Earth, solar 
system, and the universe) is complex. The following is a summary of NASA’s direction and progress toward the 
aforementioned core contexts: 
 
Discovering the Secrets of the Universe 
NASA will pursue answers to important science questions to which the view from space makes a defining 
contribution. These science questions relate to agency priorities and guidance from National Academies’ 
decadal research priorities. Answering these questions requires observations and measurements made from 
space, including direct measurements made from the surface of planets and objects in our solar system, and in 
some cases the analysis of returned samples in Earth-based laboratories.  
 
NASA’s success in science discovery across all three core contexts is based on a balanced program that 
involves a number of critical and enabling elements: laying the scientific and technical foundation for space-
based missions through Research and Development (R&D); inventing and using new space-based observing 
and sampling capabilities; creating the context and capabilities to interpret the resulting data; and maximizing 
the return on investment in the acquisition of data. SMD’s suborbital and ground-based programs are 
conducted to enable or complement space-based observations and train future mission scientists and 
engineers. 
 
To complete innovative space missions NASA will effectively manage a diverse portfolio while balancing 
innovation with successful program execution. Specifically, NASA will: 
 


• Measure mission success against clearly written top-level measurement requirements 
• Develop objective criteria to enable unequivocal measurement of success or failure in meeting each 


requirement 
• Establish a budget for each new mission that funds the mission’s complete life-cycle cost, based on 


detailed engineering studies and independent cost estimates 
• Obtain tactical-level community advice on portfolio adjustments via the NASA Advisory Council, 


Science Committee, and the science advisory committees 
• Implement effective partnerships—commercial, international, interagency, academic, and others—that 


leverage NASA resources and extend scientific results 
 
NASA will extend partnerships domestically and internationally. Science is a broad National and international 
enterprise and SMD partners with over a dozen U.S. Federal agencies and more than 60 nations and 
international research organizations to leverage ideas, capabilities, and resources. Like the ISS, NASA’s 
constellation of Sun, Earth, solar system, and distant universe spacecraft and observatories are models of 
international and interagency cooperation and serve to further common scientific interests.  
 
NASA will implement missions only after focused development has matured required technologies. A 
balanced science program proactively identifies potential technologies required to meet future mission 
requirements, conduct trade studies, assess development risks, and invest in new technologies well in 
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advance of mission implementation. NASA is also expanding the use of lower-cost CubeSats and SmallSats to 
accomplish our science goals. 
 
NASA’s science is uniquely positioned among Federal agencies to transfer content and expertise to an 
informative environment to support learning across all age groups. Data is accessible through multiple 
channels, which allows NASA to benefit from partners actively engaged in learning communities and emerging 
citizen-based science.  
 
NASA also faces challenges in carrying out this science plan. Challenges include: access to space; strategic 
program planning; mission cost estimation and management; maintaining measurement continuity; and 
balancing near-term mission and research needs against increasing longer-term technology requirements. 
SMD engages the science advisory committees annually to rate scientific progress. In addition, in 2005 
Congress directed that the performance of each division in SMD shall be reviewed and assessed by the 
National Academy of Sciences at five-year intervals. 
 
Searching for Life Elsewhere 
The search for life in the solar system and beyond is guided by the ability to understand how life originated on 
Earth and by the quest to find habitable environments outside of Earth. To improve the knowledge of 
environmental requirements for habitability, NASA will develop tools for detecting life, develop tools for 
determining the relative habitability of present or ancient environments, and explore analog environments on 
Earth. This will facilitate target selection for further robotic, and ultimately human, exploration. Observations 
from SMD’s astrophysics missions have made it clear that habitable planets exist around stars other than the 
Sun and that such planets are plentiful. Improving techniques and ideas for discovering and characterizing 
habitable and/or inhabited environments on these planets, coupled with an understanding of the potential false 
positives for habitability or life, will enable prioritization of exoplanets for targeted follow-up observations. This 
will help to push frontiers in the coming decades of discovery and enable the search for signs of life on worlds 
that may be capable of harboring life, both within our own solar system and within the galaxy. 
 
NASA’s strategy relies on applying the lessons learned about the origin, evolution, and distribution of life on 
Earth to other bodies in our solar system and beyond. There is no single measurement or experiment that will 
definitively reveal the presence of extant or past life on a body in our solar system or a planet around another 
star. NASA will utilize many measurement results in a “Ladder of Life Detection” that will inform any certainty of 
the discovery of past or present life elsewhere. 
 
Safeguarding and Improving Life on Earth 
NASA’s Earth science activities utilize observations from space to advance our scientific understanding of the 
Earth in service to the United States and the world. As we pursue answers to fundamental science questions 
about the Earth system on all time scales, we realize they benefit humanity in many ways. NASA’s ability to 
view the Earth from the unique vantage point of space provides a broad and integrated set of uniformly high-
quality data covering all parts of the planet. NASA shares this unique knowledge and data continuity with the 
global community, including members of the science, Government, industry, education, and policy-maker 
communities. For example, NASA’s Earth science observations have proven helpful with crop area estimates, 
productivity assessments and yield models across a range of time scales, water planning and irrigation 
management, fisheries, and many more disciplines and industries. NASA measurements help American 
farmers, ranchers, agribusinesses, and local, state, and Federal agencies to improve the ability to produce 
food. NASA’s Earth science data helps to advance U.S. National interests in agriculture by providing food 
security for the Nation, economic growth, products to trade internationally, and jobs here at home. Through our 
partnerships with other agencies that maintain forecast and decision support systems, such as the National 
Oceanic and Atmospheric Administration (NOAA), United States Geological Survey, and Environmental 
Protection Agency, NASA improves National capabilities to predict climate, weather, and natural hazards, to 
manage resources, and to develop environmental policy. 
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NASA’s Near-Earth Objects Observations Program funds research activities to better understand the motions, 
compositions, and nature of near-Earth objects. This includes using optical and radar techniques to better 
understand objects’ orbits, shapes, sizes, and rotation states. These planetary defense activities enable the 
science community to understand the nature of near-objects, information that could be leveraged to mitigate a 
possible Earth impact.  
 
Space weather directly affects the safety of humans in space and on Earth by influencing the operation of 
electrical power grids, communications and navigation systems, gas and oil pipelines, and spacecraft 
electronics and orbital dynamics. NASA develops instrumentation, technology, models and research tools to 
understand space weather. NASA collaborates with agencies such as the National Science Foundation and 
NOAA to improve space weather predictive capabilities.  
 
Contributing Programs (or Projects) 
Cosmic Origins, James Webb Space Telescope, Exoplanet Exploration, Physics of the Cosmos, Mars 
Exploration, Outer Planets, Astrophysics Research, Astrophysics Explorer, New Frontiers, Discovery, 
Planetary Defense, Planetary Research, Heliophysics Explorer, Heliophysics Research, Living With a Star, 
Solar Terrestrial Probes, Earth Systematic Missions, Earth System Science Pathfinder, Earth Science 
Research, Earth Science Multi-Mission Operations, Applied Sciences, Earth Science Technology, Planetary 
Technology, and Suborbital Research [budget reported as part of other programs] 
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Strategic Objective 1.2: Understand Responses of Physical and 
Biological Systems to Spaceflight. 
Conduct a robust program of space-based research to advance technologies that enable space 
exploration, and to pioneer uses of the space environment to benefit life on Earth.  


Lead Office 
Human Exploration and Operations Mission Directorate (HEOMD) 


Objective Overview 
The space flight environment stresses physical and biological systems in many ways, including microgravity 
and space radiation. Understanding the responses of physical and biological systems to these stressors is 
necessary for designing and executing longer, more distant human space flight missions. Living and working in 
space requires learning how living systems, from microbes and plants to complex organisms like humans, are 
influenced by the space environment. The same holds true for physical systems and processes such as fluid 
flow and combustion. These stressors can also be used as experimental tools to enable scientific discovery 
with applications here on Earth. 


The ISS, conceived and constructed to be a laboratory in space, provides opportunities to understand the role 
of gravity in biological and physical systems. This strategic objective reflects NASA’s commitment to make full 
and effective use of the ISS through the end of its current phase of operations, to close key gaps in the 
knowledge needed to build future exploration systems, and to realize the value of the space environment as a 
tool for science and technology. Guidance for research includes several studies by the National Academies 
over the past two decades: 


• Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era (2011)
• Review of NASA Plans for the International Space Station (2006)
• Assessment of Directions in Microgravity and Physical Sciences Research at NASA (2003)
• Microgravity Research in Support of Technologies for the Human Exploration and Development of


Space and Planetary Bodies (2000)
• A Strategy for Research in Space Biology and Medicine in the New Century (1998)


Objective Strategy 
Exploration research is driven by well-defined NASA needs to enable long-duration crewed missions beyond 
low Earth orbit, while scientific discovery based research is driven by opportunities identified by external 


NASA astronaut Mark Vande Hei exits the International Space Station for a spacewalk in this photograph taken by fellow 
spacewalker Randy Bresnik on October 10, 2017. Image Credit: NASA 
 



https://www.nap.edu/read/13048

https://www.nap.edu/read/11512

https://www.nap.edu/read/10624

https://www.nap.edu/read/9452

https://www.nap.edu/read/9452

https://www.nap.edu/read/6282

https://www.nasa.gov/image-feature/glorious-sunrise-at-the-start-of-a-spacewalk
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organizations. In general, this research will be openly competed and peer reviewed; the participation of the 
research community external to NASA will be key. Areas to be explored for scientific discovery will be those 
that address pressing research questions in other Government agencies, private foundations, or commercial 
companies. The National Academies of Science, Engineering, and Medicine, which tap the advice of experts in 
science and engineering, will be a major source of community input for enabling exploration and pioneering 
scientific discovery. 
 
Collaborations with external organizations will often be initiated and coordinated by the management entity for 
the ISS National Laboratory, the Center for the Advancement of Science in Space (CASIS), but will also result 
from direct agency-to-agency planning. The ultimate aim of these efforts is to make space-based research a 
standard component of the portfolio of traditional Federal and private R&D agencies, to the extent that other 
agencies are willing to take responsibility for the support of space-based capabilities. 
 
The major risks to enabling exploration through understanding the responses of biological and physical 
systems to space flight are continuity of exploration architecture and funding. The major risk to addressing the 
pressing research questions of other organizations is the ability to conduct the research within a reasonable 
amount of time. 
 
The first stages of progress toward achieving this strategic objective will be clearly measured by the 
formulation of agreements between the research programs on the one hand and the internal NASA customer 
(for enabling exploration) or external organizations (for scientific discovery) on the other. Such agreements will 
specify what research questions will be addressed by the NASA research programs and may include 
schedules. Subsequent progress will be measured by the accomplishment of intermediate milestones in the 
research program. Final accomplishment of the research objectives will be measured by showing how the 
research products address the original agreement’s needs. 
 
Contributing Programs (or Projects) 
International Space Station Research 
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STRATEGIC GOAL 2: EXTEND HUMAN 
PRESENCE DEEPER INTO SPACE AND TO 
THE MOON FOR SUSTAINABLE LONG-
TERM EXPLORATION AND UTILIZATION.  
Goal Statement 
America is a Nation of explorers. In everything we do—science, technology, commerce, the arts, sports— we 
strive to reach higher, farther, deeper, or faster than ever before in order to create a better future for the 
generations to come. NASA is pushing the same boundaries in space. Orbiting Earth aboard the International 
Space Station (ISS) right now, astronauts are preparing for space missions that will push the frontiers of 
human experience outward into the solar system. NASA is also laying the foundation for America to sustain a 
constant commercial, human presence in low Earth orbit. 
 
From there, we will turn our attention back toward our celestial neighbors. We will return American astronauts 
to cis-lunar space and the Moon to build the foundation we need to send Americans to Mars and beyond. Cis-
lunar space will be a stepping-stone, a training ground, a venue to strengthen our commercial and international 
partnerships as we refocus America’s space program. NASA is testing technologies and techniques needed to 
keep humans safe, healthy, and productive on these future deep space missions. Ranging from environmental 
control and life support, to advanced propulsion and automated rendezvous and docking, these capabilities will 
be robust, affordable, sustainable, and adaptable to a variety of destinations. 
 
NASA will pursue a sustainable cadence of compelling missions in preparation for the first crewed missions to 
deep space. These include the first test flight of the Space Launch System (SLS) and Orion crew vehicle near 
the Moon and the first crewed flight of this transportation system, designed for missions beyond low Earth orbit. 
At the same time, to support a broader strategy to explore and utilize the Moon and its surface, NASA is 
establishing a Lunar Orbital Platform - Gateway in cis-lunar space, to include a power and propulsion element 
by 2022, and habitation, airlock, and the required logistics capabilities soon after. In addition, to help pave the 
way for human exploration, NASA is planning to develop a series of robotic lunar missions to the surface of the 
Moon.  
 
The United States will seek international partnership on a shared exploration agenda and spearhead the next 
phase of human space exploration. NASA will promote permanent human presence in space in a way that 
enables the 21st century space economy to thrive. It will take the best of NASA, the U.S. private sector, 
academic talent, and the capabilities of international partners to accomplish these bold missions.  
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Strategic Objective 2.1: Lay the Foundation for America to Maintain 
a Constant Human Presence in Low Earth Orbit Enabled by a 
Commercial Market. 
Enable space-based low Earth orbit economy by transitioning ISS operations and maintenance to commercial 
and international partners, while continuing to leverage ISS for research, technology development, and to 
extend human presence in space. 
 
Lead Office  
Human Exploration and Operations Mission Directorate (HEOMD) 
 
Objective Overview 
NASA is using our resources to extend human presence in the solar system and to foster an emerging and 
robust commercial space market. The continuous operation of a research and technology demonstration 
platform in space is critical to achieving NASA’s and the Nation’s goals in science, technology, and human 
space flight. 
 
The ISS is an experimental testing ground and is currently the world’s only microgravity laboratory of its kind, 
enabling the discovery and development of advanced robotics, materials, communications, medicine, 
agriculture, and environmental science. Results of research projects on the ISS will continue to yield benefits in 
areas such as human health, telemedicine, physical science, Earth observations, space science, and 
education programs that inspire future scientists, engineers, and space explorers. The Center for the 
Advancement of Science in Space (CASIS) is the sole manager of the ISS National Laboratory and is working 
to maximize use of the ISS for research in space, which by law represents 50 percent of the resources of the 
U.S. portion of the ISS. Furthermore, human exploration activities on ISS will leverage the station as a test bed 
to demonstrate key exploration capabilities and operations and enable the move to deep space. Directly 
supporting the ISS until 2025 allows us to maximize its potential and maintain American leadership in space, 
while at the same time allowing us to foster the emerging U.S. low Earth orbit commercial space industry. After 
2025, the U.S. will cease directly funding the ISS, but will continue to conduct research, technology 
development, and other activities in low Earth orbit in conjunction with our commercial and international 
partners. NASA will be a reliable customer for commercial goods and services that support and enhance NASA 
missions and requirements both in low Earth orbit and in deep space. 
 
Critical to this objective is the selection, training, readiness, and health of crewmembers. All aspects of 
astronaut crew health are managed as part of this objective, including implementation of a comprehensive 


NASA astronaut Joe Acaba prepared the Veggie Facil i ty for three different kinds of lettuce seeds as part of 
the VEG-03-D investigation. Image Credit: NASA 
 



https://www.nasa.gov/image-feature/its-planting-season-on-the-international-space-station
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health care program for astronauts, and the prevention and mitigation of negative long-term health 
consequences of space flight. Through these efforts NASA will maintain healthy, well-trained astronaut corps 
of sufficient size to meet all planned mission needs. 
 
NASA’s vision for low Earth orbit in the future is a self-sustaining space-based marketplace that provides 
economic benefits to the Nation and societal benefits to all people. The vision is one where NASA is one of 
many customers of privately-owned human-tended or permanently-crewed platforms and transportation 
capabilities that enable a variety of activities in low Earth orbit. Those platforms and capabilities will be 
sustained primarily by commercial revenue rather than relying on NASA and the U.S. Government for their 
main source of revenue. In this vision, NASA will maximize its resources toward missions beyond low Earth 
orbit, while still having the ability to utilize low Earth orbit for its ongoing needs.  
 
Objective Strategy 
NASA will continue to expand the use of the ISS on-orbit research program, including continuing to increase 
utilization of internal and external research facilities. Increasing facility occupancy is a function of the demand 
for the use of the ISS, which is driven by the funding of research by NASA, other Government agencies, and 
the private sector; and the capacity of the laboratory to support research, which is determined by the 
infrastructure in orbit, the transportation system, and crew availability. Beyond the current commercial crew 
and cargo transportation capabilities enabled by the ISS, NASA is continually exploring and implementing new 
partnership models to further enable commercial activities and markets in low Earth orbit. 
 
Following an initial request for information and stakeholder workshops in 2014 and 2017, NASA developed a 
plan for achieving the vision for a sustained low Earth orbit economy, and is implementing activities and 
initiatives to make this vision a reality. To support low Earth orbit commercialization, NASA is leveraging the 
ISS by maximizing utilization and throughput, demonstrating the value of ISS and low Earth orbit research, 
utilizing more commercial acquisition strategies, and enabling greater commercial use of ISS by offering its 
unique capabilities and providing Earth-similar laboratory capabilities. Additionally, NASA is addressing the 
policy environment and associated elimination of barriers and introduction of incentives that could enable 
greater commercial use of low Earth orbit. Efforts to engage our international partners in promoting commercial 
activities are continuing through various ISS international partner forums.  
 
NASA is also working to develop a healthy commercial supplier base for low Earth orbit activities. As discussed 
in Strategic Objective 4.2, the ISS is already enabling commercial cargo and crew transportation that industry 
is working to become more cost effective in the future. Also, through initiatives such as Research, Engineering, 
Mission and Integration Services, NASA is transitioning from historically NASA-provided services for tasks 
such as payload integration, to purchasing those services from a wide variety of commercial suppliers whose 
capabilities have matured through expanded ISS utilization. NASA intends to continue to expand these types 
of commercial partnerships.  
 
NASA is working toward the development of commercial markets and demand for low Earth orbit activities 
beyond the more “traditional” microgravity research and applications into broad sectors of the economy. Unless 
this demand is expanded, future private low Earth orbit platforms will likely not be viable without significant 
ongoing Government support. NASA and CASIS have identified several initial potential high payoff market 
areas and have increased the focus and resources toward projects in these areas, including protein 
crystallization, organ bioengineering, and in-orbit production/manufacturing.  
 
To realize NASA’s vision of a self-sustaining market in low Earth orbit, NASA has created the Commercial LEO 
Development Program to directly support efforts to expand commercial activities in low Earth orbit, with a focus 
on enabling, developing, and deploying commercial platforms that can be used by NASA and other customers. 
 
Contributing Programs (or Projects) 
International Space Station Systems Operations and Maintenance, Human Space Flight Operations 
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Strategic Objective 2.2: Conduct Human Exploration in Deep 
Space, Including to the Surface of the Moon. 
Extend human presence into cis-lunar space and the lunar surface, with capabilities that allow 
for sustained operations in deep space and the lunar surface.  
 
Lead Office  
Human Exploration and Operations Mission Directorate (HEOMD) 
 
Objective Overview 
Over the next decades, NASA intends to extend U.S. leadership and to eliminate barriers of human exploration 
of space, and to do so in a way that enhances U.S. economic competitiveness. NASA is taking a phased 
approach to expanding human exploration, starting with exploration science and technology research aboard 
the ISS, extending to crewed missions around and eventually to the surface of the Moon, and eventually to the 
vicinity and surface of Mars. To support this approach, NASA is developing the capability to transport humans 
to and from deep space, enabling the exploration of our solar system using innovative, advanced technologies 
and partnerships. NASA is currently developing unique new systems for transporting people and cargo beyond 
low Earth orbit, including commercial cargo systems, the Orion crew capsule, the SLS heavy-lift launch vehicle, 
and supporting ground facilities. NASA is also defining other elements that would be needed to support 
missions on or around the Moon, and to Mars and beyond. Precursor robotic missions that investigate 
candidate destinations and provide vital information for human explorers will lay the groundwork for deep 
space exploration. 
 
Sending astronauts into space involves a multitude of complicated systems, but perhaps the most complex 
system is the human system. The Human Research Program (HRP) is responsible for understanding and 
mitigating the highest risks to astronaut health and performance to ensure that crews remain healthy and 
productive during long-duration missions beyond low Earth orbit. HRP leverages the talents of researchers 
within NASA and across U.S. academia to implement a detailed plan for risk reduction, with much of this work 
taking place aboard the ISS. As NASA prepares to conduct crewed missions in cis-lunar space, on the Moon, 
and eventually at other locations including Mars, HRP biomedical research and technological development are 
enabling the Agency to safely send humans into deep space for longer durations. 
 
NASA is increasing its capabilities for safely surviving in deep space for long durations to enable permanent, 
long-term human presence throughout the solar system. This deep space exploration can generate new 
knowledge and other new applications by scientists and entrepreneurs here on Earth. 


From a record breaking 18,300 applicants, NASA selected 12 new astronaut candidates to train for a variety of missions, including 
deep space missions on NASA’s new Orion spacecraft and SLS rocket. Image Credit: NASA/Rob Markowitz 
 



https://www.nasa.gov/press-release/nasa-s-newest-astronaut-recruits-to-conduct-research-off-the-earth-for-the-earth-and
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Objective Strategy 
NASA’s development of new capabilities such as crew transport, heavy lift, and in-space habitation provide 
specific functions, which in combination with other capabilities, could advance human presence into our solar 
system. Rather than creating specialized, destination-specific hardware, these capabilities are designed to 
support multiple objectives in deep space and provide flexibility to carry out increasingly complex missions to a 
range of destinations over time.  
 
The larger human exploration goal provides an overall strategic focus for a broad range of activities, with the 
ultimate purpose of extending human presence into the solar system, from low Earth orbit to cis-lunar space, 
Mars, and beyond. HEOMD strategy, development, and mission planning align and are guided by these key 
strategic principles for enabling sustained human exploration across multiple decades: 
 


• Fiscal Realism: Implementable in the near-term with the buying power of current budgets 
• Scientific Exploration: Exploration enables science and science enables exploration; leveraging 


scientific expertise for human exploration of the solar system 
• Technology Pull and Push: Application of high technology readiness level technologies for near-term 


missions, while focusing sustained investments on technologies and capabilities to address the 
challenges of future missions 


• Gradual Build Up of Capability: Near-term mission opportunities with a defined cadence of 
compelling and integrated human and robotic missions, providing for an incremental buildup of 
capabilities for more complex missions over time 


• Economic Opportunity: Opportunities for U.S. commercial business to further enhance their 
experience and business base 


• Architecture Openness and Resilience: Resilient architecture featuring multi-use, evolvable space 
infrastructure, minimizing unique developments, with each mission leaving something behind to support 
subsequent missions 


• Global Collaboration and Leadership: Substantial new international and commercial partnerships, 
leveraging current ISS partnerships and building new cooperative ventures for exploration 


• Continuity of Human Spaceflight: Uninterrupted expansion of human presence into the solar system 
by establishing a regular cadence of crewed missions to cis-lunar space during ISS lifetime  


 
The ISS is a cornerstone of future deep space habitation and exploration activities, and its role is described in 
Strategic Objective 2.1. The ISS and future low Earth orbit platforms provide outstanding opportunities to test 
and mature selected technologies and processes, such as environmental control, life support, communications, 
and navigation, power, and propulsion systems, which are required for exploration missions. Additionally, 
human research conducted on the ISS and future low Earth orbit platforms will help mitigate the health risks 
anticipated on exploration missions, such as visual impairment and intracranial pressure, pharmacology, 
nutrition, and muscle maintenance. 
 
In the initial phase of operations around the Moon, early missions to lunar orbit will test and demonstrate flight 
and mission operations and staging of human-rated vehicles farther from Earth than ever before. Missions 
launched on commercial vehicles and the SLS in the 2020s will operate safely and productively in deep space. 
Lunar science missions may acquire samples or make measurements from the surface. 
 
NASA will also continue to invest in exploration Research and Development (R&D) that will make future 
missions safer, more reliable, and more affordable. In parallel, NASA’s science and technology organizations 
will continue developing research and technology to enable future human missions to the surface of Mars, and 
investigate approaches for reducing the costs of exploration missions to enable a more expansive and 
sustainable exploration program. 
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Contributing Programs (or Projects) 
Orion, Exploration Ground Systems, Space Launch System, Human Research Program, Lunar Orbital Platform 
– Gateway, Advanced Cis-lunar and Surface Capabilities, Exploration Advanced Systems, International Space 
Station, Lunar Discovery and Exploration Program
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STRATEGIC GOAL 3: ADDRESS NATIONAL 
CHALLENGES AND CATALYZE 
ECONOMIC GROWTH. 
Goal Statement 
Originally tied to keeping the Nation secure and advancing U.S. leadership in aeronautics, communications 
satellites, and Earth remote sensing, NASA's mandate is broader today. The challenges NASA addresses 
relate to gathering climate change data; supplying technological solutions for terrestrial problems; advancing 
the state of Research and Development (R&D) in aeronautics and other fields; developing commercial and 
human space launch and transportation capabilities; understanding cosmic phenomena as wide-ranging as 
space weather, asteroids, and exoplanets; and improving the Nation's innovation capacity. 
 
NASA drives economic development and growth; the National Aeronautics and Space Act of 1958 calls out this 
important theme, and the Agency generally invests more than 80 percent of its funds in U.S. industry and 
academia to carry out its missions of scientific discovery and exploration. In doing so, NASA engages and 
inspires young people to become scientists, technologists, engineers, and mathematicians. This ensures that 
the Nation's vast intellectual and industrial base—shared by many other Government agencies, including the 
departments of Defense, Commerce, Transportation, and Interior—has a continuous supply of bright minds 
and skilled hands. NASA enhances a core strategic advantage of the United States: the ability to attract 
partners and work with talent globally. Because of NASA's role in the international community, the Agency can 
help National security leaders manage global risks.  
 
Technology drives NASA's future human and robotic exploration missions. As its technology efforts mature, 
NASA transfers appropriate technologies to industry and commercializes them to benefit a wide range of 
users. This ensures that the American people realize the full economic value and societal benefit of NASA's 
work. NASA also provides funding for fundamental technology research with broader benefit to the U.S. 
innovation system. 
 
The aerospace sector is considered to be a rough gauge of a Nation's competitiveness, and the United States 
leads the world in this arena. NASA aeronautics research encompasses an ever-broadening array of 
technologies to make airplanes safer, quieter, and friendlier to the environment, and air travel more efficient. 
Today, NASA technology is found aboard every U.S. aircraft and inside every air traffic control facility in the 
country. This infusion can be attributed to one of the most productive public-private partnerships in U.S. 
history, as NASA continues to team with industry, academia, and other Government agencies. 
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Transformational demonstrations NASA plans in the next eight years will advance U.S. leadership for the next 
century of flight, and could bring about the return of overland supersonic flight; new airliners that consume half 
the fuel of today's models; safe, expanded use of unmanned aircraft systems, or drones, for economic and 
societal benefit; and safe, semi-autonomous small aircraft for personal "on-demand" transportation. 
 
Attracting students to enter science, technology, engineering, and mathematics (STEM) fields is vitally 
important, and NASA's missions help to inspire the next generation. In 2015, public interest in NASA's mission 
to Pluto created an internet sensation, with more than 10 million views on the mission page, and 42 percent of 
all U.S. Government website traffic going to NASA during the historic flyby. NASA similarly inspired millions 
during Scott Kelly's year-long stay aboard the International Space Station (ISS), the first flight test of the Orion 
spacecraft for human exploration, the Mars rover landings, and many other significant missions. One of 
NASA’s core missions is to ensure that our scientific and technological advances reach the widest possible 
audience to inspire the current and next generation of explorers. 
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Strategic Objective 3.1: Develop and Transfer Revolutionary 
Technologies to Enable Exploration Capabilities for NASA and the 
Nation.  
Advance revolutionary technologies for NASA and the Nation, involving commercial space 
products, specifically for utilization of near-Earth space; efficient transportation through space; 
access to planetary surfaces; enabling human space exploration; next generation science 
missions; and growth and utilization of the U.S. industrial and academic base.  
 
Lead Office  
Exploration Research & Technology (ER&T) 
 
Objective Overview 
Through the decades, NASA’s technology development and transfer have enabled important space science 
and exploration missions, contributed to other U.S. Government agencies’ needs, cultivated commercial 
aerospace enterprises, and helped foster a technology-based U.S. economy. Rising Above the Gathering 
Storm, Revisited, a report by the National Academies, addresses the link between technology development 
efforts and the economy, noting that various studies indicate a strong link between economic growth and 
technological innovation in recent decades.  
 
Over the next 10 years—through investments within the Exploration Research & Technology (ER&T) funding 
account—the Agency will advance revolutionary capabilities for both NASA mission challenges and National 
needs, and also address the market challenges associated with providing state-of-the-art commercial space 
products and services. More specifically, technology investments within the ER&T funding account will focus 
on the following thrusts.  
 


• Accelerating large-scale industrialization of space 
• Enabling efficient and safe transportation into and through space 
• Increasing access to planetary surfaces 
• Enabling humans to live and work in space and on planetary surfaces 
• Expanding capabilities through robotic exploration and discovery  
• Growing and utilizing the U.S. industrial and academic base 


 


NASA Glenn engineer Dr. Peter Peterson prepares a high-power solar electric propulsion thruster, a critical part of NASA’s future 
deep space exploration plans. Image Credit: NASA, Bridget Caswell, Alcyon Technical Services 



http://www.nap.edu/12999

http://www.nap.edu/12999

https://www.nasa.gov/image-feature/electric-propulsion-will-thrust-exploration-into-deep-space
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To support these strategic investment area thrusts, NASA will primarily invest in the following Exploration 
Campaign key focus areas: Advanced environmental control and life support systems & in-situ resource 
utilization; Power and propulsion technology; Advanced materials; Communications, navigation and avionics; 
Entry, descent, and landing; Autonomous operations; In-space manufacturing and on-orbit assembly; and 
Research to enable humans to safely and effectively operate in various space environments. In addition, ER&T 
contributes to growing the U.S. industrial and academic base to continue the Nation’s economic leadership.  
 
Objective Strategy 
NASA pushes boundaries and rapidly develops, demonstrates, and infuses revolutionary, high-payoff 
technologies. The ER&T investment portfolios span a range of discipline areas and Technology Readiness 
Levels to advance technologies for the benefit of NASA, industry, and other Government agencies. This 
research and technology development engages universities, business, and all NASA Centers for widespread 
benefits. Through the ER&T account, NASA invests in transformational exploration technologies with high 
potential to offset risk, reduce cost, and advance critical capabilities for future NASA exploration missions and 
broader National needs. 
 
Collaboration is key to NASA’s strategy for achieving this objective. NASA collaborates with many other 
Government agencies on approximately 40 activities as of early 2018. These relationships allow NASA to 
utilize investments made by other agencies to meet NASA challenges, while contributing to other National 
needs. NASA also uses commercial partnerships with mutual benefit, addressing both NASA mission needs 
and the market challenges of providing state-of-the-art commercial space products and services. These 
investments in commercial space span the ER&T technology programs in addition to targeted activities through 
the NASA Technology Transfer Program and other partnerships. For example, NASA established public-
private partnerships with the U.S. aerospace industry through the Tipping Point and Announcement of 
Collaborative Opportunity solicitations. NASA plans to continue such partnerships that leverage significant 
private sector capabilities and funds for the development of key technologies needed by both the Agency and 
the greater commercial sector. 
 
NASA will evaluate progress toward this objective through transition and infusion of technologies in addition to 
varied assessments. The latter include annual strategic objective assessments; assessment of multi-year 
performance goals and annual performance indicators; annual Program Performance Reviews; Agency 
Baseline Performance Reviews; guidance from external committees and advisory groups; and external audits. 
 
Key external risks to this objective include programmatic risk of access to space. To demonstrate new 
technology capabilities in space, NASA ER&T relies on rideshare and hosted payloads. Increasing costs and 
limited availability are also challenges. The latter is of particular concern, as NASA’s technology 
demonstrations do not typically represent primary payloads for commercial launches. 
 
Contributing Programs (or Projects) 
Early Stage Innovation and Partnerships, Technology Maturation, Technology Demonstration, Human 
Research Program, Small Business Innovation Research, Small Business Technology Transfer  
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Strategic Objective 3.2: Transform Aviation Through Revolutionary 
Technology Research, Development, and Transfer. 
Maintain and advance U.S. global leadership in aviation through application of new concepts 
and technologies pioneered by NASA and developed in partnership with U.S. industry that lead 
to transformative improvements in mobility, efficiency, and safety. 
 
Lead Office  
Aeronautics Research Mission Directorate (ARMD) 
 
Objective Overview 
As a primary mechanism for physically connecting cities and countries across the world, air transportation is an 
integral part of today’s U.S. and global economies. Aviation enables U.S. enterprises to operate on a global 
scale, providing safe and high-speed transport of people and goods. It accounts for more than $1.6 trillion of 
U.S. economic activity each year and generates a positive trade balance—$82.5 billion in 2015. The aviation 
industry also supports more than 11.8 million direct and indirect jobs in the United States, including more than 
one million high-quality manufacturing jobs. Aviation comprises more than five percent of the total U.S. gross 
domestic product. Nearly every product created and purchased today has been touched by aviation in some 
way. Globally, the aviation system is growing rapidly with the potential for more than five times as many 
passengers and 10 times the cargo in 2050 as today. Since its establishment, NASA has continually advanced 
America’s aviation system to improve humanity’s quality of life and productivity on Earth.2 
 
NASA contributes unique innovations to aviation through research activities. These innovations serve as key 
enablers for the role of U.S. commercial aviation in sustaining American commerce and safe, environmentally 
sustainable mobility, and hence the Nation’s economic well-being. NASA’s role is to explore early stage 
concepts and ideas, develop new technologies and operational procedures through foundational research, and 
demonstrate the potential of promising new vehicles, operations, and safety technology in relevant 
environments. The Agency is focused on appropriate cutting-edge research and technologies to overcome a 
wide range of aeronautics technical challenges for the Nation’s and the world’s current and future air 
transportation systems. 
 


                                                 
2Reference 1 - “The Economic Impact of Civil Aviation on the U.S. Economy,” June 2014, Federal Aviation Administration, 
https://www.faa.gov/air_traffic/publications/media/2014-economic-impact-report.pdf.  
Reference 2 - “Vision 2050,” February 2011, International Air Transportation Association, http://www.iata.org/pressroom/facts_figures/documents/vision-
2050.pdf. 


The design studies for the Low Boom Flight Demonstration X-plane (concept image above) are a first step toward supersonic 
overland flight and the possible return of quieter and more affordable supersonic passenger travel. Image Credit: NASA 



https://www.faa.gov/air_traffic/publications/media/2014-economic-impact-report.pdf

http://www.iata.org/pressroom/facts_figures/documents/vision-2050.pdf

http://www.iata.org/pressroom/facts_figures/documents/vision-2050.pdf

https://www.nasa.gov/aeroresearch/programs/aavp/cst/technical-challenges
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Objective Strategy 
To continue NASA’s leadership in aviation innovation and enable a revolutionary transformation of the aviation 
system, NASA is focused on six major research areas, or ARMD Thrusts3, for the long-term future of aviation. 
These research Thrusts utilize the full capability of NASA’s in-house aeronautics expertise. Through high-risk, 
high-reward research and technology development, NASA seeks to enable:  
 


• Safe and efficient growth in global operations 
• Innovation in commercial supersonic aircraft 
• Ultra-efficient commercial vehicles 
• Transition to alternative propulsion and energy 
• Real-time system-wide safety assurance 
• Assured autonomy for aviation transformation 


 
Each Thrust is designed to address an important area of research and technology development that will further 
U.S. leadership in the aviation industry and enhance global mobility. This research is performed with an 
emphasis on multi-disciplinary collaboration focused on the critical, integrated challenges aligned to the six 
research Thrusts–what NASA refers to as convergent research. Together, these research Thrusts combine to 
enable safe, sustainable growth in the overall global aviation system, while pioneering transformative 
capabilities that will create revolutionary opportunities.  
 
NASA works with partners in other Government agencies, aligned with the principles, goals, and objectives of 
the National Aeronautics Research and Development Policy and its related National Aeronautics Research and 
Development Plan, to achieve its missions. NASA also partners with industry and academia to support 
innovative concepts and technologies, and with international counterparts to leverage complementary 
investments. In pursuit of this objective, NASA encounters and manages several challenges and opportunities, 
including: 
 
Inherent Risk 
NASA pursues challenging, cutting-edge technology advances and aeronautics research goals that are 
inherently high-risk. In accepting this risk, NASA gains valuable knowledge and advances the capabilities of 
the Agency, even when results fall short of expectations. By increasing its knowledge base and developing 
potential new solutions, NASA makes better-informed decisions regarding committing future research 
resources and pursuing promising high-return investments. 
 
Domestic Partnership Influences 
NASA’s domestic aeronautics partnerships enable leveraging investments in support of mutual objectives and 
avoiding duplication of effort. They ensure NASA is moving forward on the right challenges and improve the 
transition of research results to users. Through continual coordination with our partners, NASA mitigates risks 
and challenges faced by partners which may negatively influence schedules and research outputs. 
 
Growing System Demands 
As demand for greater global mobility increases, so does the pressure for the current aviation system to 
accommodate demand, reduce environmental impacts, and improve safety. Because the rate of system 
change may be greater than that achievable through incremental change, NASA may need to reach for more 
transformational concepts. 
 
Strategic Global Partnerships 
Many emerging economies are rapidly developing infrastructure and embracing next generation technologies, 
and partners around the world have increasingly advanced technical capabilities which complement NASA’s 


                                                 
3 ARMD Thrusts are mission directorate internal and reflect ARMD’s priorities 
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own. By carefully fostering international partnerships in pre-competitive areas, NASA supports the safe and 
efficient growth in global aviation important to the United States. In turn, this improves the potential for 
leveraging partnership investments, reducing duplication, and acquiring knowledge for NASA’s research 
programs and capabilities. 
 
For each one of NASA’s six research ARMD Thrusts, near-term (2015 to 2025), mid-term (2025 to 2035), and 
long-term (>2035) community outcomes are determined. Reviews are conducted several times a year, to 
evaluate progress toward all such community outcomes using criteria such as NASA performance, partnership 
performance, and stakeholder buy-in. 
 
Contributing Programs (or Projects) 
Transformative Aero Concepts, Integrated Aviation Systems, Airspace Operations and Safety, Advanced Air 
Vehicles 
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Strategic Objective 3.3: Inspire and Engage the Public in 
Aeronautics, Space, and Science. 
Inspire, engage, educate, and employ the next generation of explorers through NASA-unique 
Science, Technology, Engineering and Mathematics learning opportunities. 
 
Lead Offices 
Mission Support Directorate/Office of Communications (OCOM)  
 
Objective Overview 
NASA has a long history of engaging the public and students in its mission through educational and outreach 
activities and programs. NASA’s endeavors in education and public outreach began early on, driven by the 
language in Section 203 (a) (3) of the Space Act, “to provide for the widest practicable and appropriate 
dissemination of information concerning its activities and the results thereof, and to enhance public 
understanding of, and participation in, the Nation’s space program in accordance with the NASA Strategic 
Plan.” NASA’s education and outreach functions aim to inspire and engage the public and students, each 
playing a critical role in increasing public knowledge of NASA’s work and fostering an understanding and 
appreciation of the value of STEM, and enhancing opportunities to teach and learn. By augmenting NASA’s 
public engagement and communicating NASA’s work and value, the Agency contributes to our Nation’s 
science literacy. NASA is committed to inspiring an informed society; enabling the public to embrace and 
understand NASA’s work and value, today and tomorrow; engaging the public in science, technology, 
discovery, and exploration; equipping our employees to serve as ambassadors to the public, and providing 
unique STEM opportunities for diverse stakeholders. 
 
This strategic objective includes proactive efforts to diversify the STEM pipeline to NASA internships and 
employment. NASA works to ensure grant recipient institutions are in compliance with civil rights/equal 
opportunity laws in accordance with criteria from NASA Form 1206, Assurance of Civil Rights Compliance. 
Equal opportunity compliance and technical assistance can help to identify and report diversity and inclusion 
best practices among institutions receiving NASA funds that can, in turn, help increase the number of 
underrepresented and underserved groups in STEM fields available to apply for NASA opportunities. 
 
Contributing Programs (or Projects) 
Office of Communications, Office of the Chief Scientist, Office of Diversity and Equal Opportunity 


University students examine research equipment at NASA's Kennedy Space Center for the X-Hab Challenge (eXploration 
Systems and Habitation) to keep humans healthy and productive in deep space. Image Credit: NASA/Glenn Benson 



https://missionstem.nasa.gov/compliance-requirements-nasa-grantees.html

https://missionstem.nasa.gov/compliance-requirements-nasa-grantees.html

https://missionstem.nasa.gov/index.html

https://www.nasa.gov/feature/students-help-solve-space-farming-challenges
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STRATEGIC GOAL 4: OPTIMIZE 
CAPABILITIES AND OPERATIONS. 
Goal Statement 
NASA is proud to be the U.S. agency charged with exploring the unknown in space and driving new advances 
in aerospace science and technology on behalf of the American public. Reaching for the stars requires 
dedicated, knowledgeable people and cutting-edge facilities and capabilities to provide the tools and support 
necessary to carry out our ambitious tasks. NASA strives to accomplish our mission with the utmost care —
recognizing that we are stewards of taxpayer dollars, critical human capital, and one-of-a-kind facilities. NASA 
maintains a large and diverse set of technical capabilities and assets to support our missions, other Federal 
agencies’ work, and the private sector to test, validate, and optimize innovations. The Agency understands that 
a skilled, valued, and diverse workforce is central to creating and maintaining the capabilities to explore the 
solar system and beyond and for understanding our home planet. NASA will continue to maintain and ensure 
the availability and safety of critical capabilities and facilities necessary for advancing our space-, air-, and 
Earth-based activities. This hybrid goal includes both strategic objectives and management focused objectives. 
 
NASA has a renewed focus on its essential and distinctive technical capabilities. As a result, the Agency has 
adopted a new operating model that strengthens its management of the engineering and systems capabilities 
that are fundamental to every mission and strategic goal. This model provides for proactive, strategic 
management of these capabilities and allows NASA to optimize the allocation of technical specialties to its 
Centers, to select key areas for future investments, and to identify and transition those capabilities that are no 
longer needed or are better obtained from emerging National commercial sources. 
 
Recognizing the growth of technologies and innovations increasing outside the Agency, NASA is instituting a 
robust partnership and acquisition strategy focused on leveraging and collaborating with the private sector and 
academia in order to benefit from their innovations. NASA's role in global engagement extends directly from 
the Space Act in areas such as data-sharing agreements and joint science and technology flight projects. More 
than two-thirds of NASA's science missions have foreign partners. 
 
NASA’s domestic and international collaborations are often pathfinders for other forms of cooperation, in part 
by demonstrating standards of best practices for civil and commercial space activities such as orbital debris 
mitigation, data sharing, openness, operational coordination, and flight safety. NASA plays a key role in setting 
global polices for aviation safety and access and specific standards and norms for space operations. NASA is 
most successful when it leads through example and practice, attracting partners who realize the benefits of 
shared values. Such principles include a shared understanding of the responsible use of space, free and open 
data policies, and the broad benefits of fundamental public Research and Development (R&D). 
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U.S. leadership in space is due in part to NASA's ability to inspire and create access to complex challenges. 
The Agency continues to retain and serve as a unique National resource of engineers, scientists, business and 
international specialists, and technologies. NASA provides the Nation with tools for leadership and inspiration 
in aerospace science and technology. This goal enables all of NASA’s space-, air-, and Earth-based research 
and innovation activities, producing the best return on the Nation’s investment. 
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Strategic Objective 4.1: Engage in Partnership Strategies. 
Support cooperative, reimbursable, and funded initiatives through domestic and international 
partnerships. 
 
Lead Office  
Mission Support Directorate (MSD) 
 
Objective Overview 
NASA identifies, establishes, and maintains a diverse set of domestic and international partnerships to enable 
collaborations of mutual benefit to NASA and other Government agencies, U.S. industry, academia, nonprofit 
organizations, state and local governments, and international entities that contribute to the Agency’s strategic 
objectives and develop capabilities to achieve NASA’s Mission.  
 
NASA partners with other Federal departments and agencies, the U.S. private sector, non-profit organizations, 
universities, and foreign space agencies to coordinate, develop, and implement mutually beneficial cooperative 
space working groups, programs, projects, missions, and ground-based research activities that support 
NASA’s 2018 Strategic Plan. NASA also engages with Executive Branch offices on space policy and other 
interagency matters to ensure that the U.S. civil space program supports and enhances the broader policies 
and priorities of the U.S. Government and the Administration. These partnerships are instrumental in 
supporting the strategic goals and strategic objectives in NASA’s 2018 Strategic Plan. Such partnerships 
provide access to unique capabilities and expertise, increase mission flight opportunities, and enhance the 
scientific return of the Agency’s missions. 
 
Objective Strategy 
NASA uses international and interagency partnerships to advance National priorities in global engagement and 
diplomacy, foster new discoveries and expand human knowledge, strengthen interactions with the Nation’s 
security and industrial base, promote economic development and growth, address National challenges, and 
provide global leadership and inspiration. These partnerships strongly support NASA’s Mission, U.S. foreign 
policy objectives, and Administration initiatives. 
 
NASA has more than 1,200 domestic agreements with U.S. industry and other private sector entities in support 
of NASA’s mission directorates and Centers. Such partnerships strengthen U.S. industry and are instrumental 
in supporting NASA’s 2018 Strategic Plan. For example, NASA is incorporating commercial space providers 


The European Service Module, built by the European Space Agency, was tested at the NASA Glenn Research Center’s Space 
Power Facility. It will supply Orion with electricity, propulsion, thermal control, air, and water. Image Credit: NASA 
 



https://www.nasa.gov/feature/orion-s-power-system-to-be-put-to-the-test/
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into its core missions because these companies represent a source of capability the Agency needs and an 
opportunity to support a new area for U.S. economic growth and competitiveness. 
 
Currently, NASA has over 800 active international agreements with more than 120 countries in a wide variety 
of programs, projects, and activities. While over half of these agreements are with the European Space Agency 
and partners in five countries (France, Germany, Japan, Canada and the United Kingdom), a large number are 
with partners around the world. The largest and most complex of all these partnerships is the International 
Space Station (ISS). 
 
Currently, NASA has over 900 active interagency agreements with U.S. Government departments and 
agencies. NASA's scientific collaborations lend credibility and merit to projects, and expand the scientific 
prestige of the Nation. For example, NASA currently has partnerships with the National Science Foundation, 
the Department of Energy, and the Federal Emergency Management Agency. 
 
NASA utilizes partnerships in support of the Agency’s missions and programs of record. NASA implements its 
strategic plan to align resources to accomplish our goals in the most efficient and effective way possible. One 
such example includes encouraging a robust commercial space industry. NASA is leveraging its partnerships 
with the U.S. commercial space sector to lower launch costs and create more opportunities for commercial 
space flight. Another example is addressing critical problems such as air traffic capacity and the environmental 
effects of air traffic to safely enable the next generation of air transportation. NASA is working closely with the 
U.S. Federal Aviation Administration and other partners in several areas toward this end. Finally, exchanging 
mutually beneficial knowledge and information to spur innovation and incentivize the creation of new markets 
supports NASA’s goals. The Agency also partners with U.S. industry to test experimental materials and share 
the resulting data. 
 
Management tools ensure that NASA receives value and alignment from its partnership activities, including 
comprehensive training and guidance that are available on an on-going basis. Potential partnerships are 
evaluated at the Centers, by mission directorates, and by other key stakeholders in advance of establishing 
final agreements to ensure alignment with NASA’s Mission. In addition, once completed, the Agency requires 
an assessment of partnerships that utilize NASA resources (activities performed on a “no exchange of funds” 
basis) to determine how beneficial the agreement was to furthering the Agency’s objectives. 
 
Key external factors for partnerships include: export control considerations; U.S. foreign policy; U.S. National 
security policy; U.S. National space policy; and changes in Government leadership or objectives in the U.S. 
and abroad.  
 
Evidence and evaluation of progress in this area include: NASA internal and external reviews and audits; 
studies by the National Academies of Science, Engineering, and Medicine; audits by the Government 
Accountability Office; and other opportunities for assessment. 
 
NASA’s acquisition process, from strategy development through contract management and contract closeout, 
helps the agency achieve its various missions through development and implementation of domestic and 
international partnerships. The coordination and collaboration among these many strategic alliances creates 
integrated acquisitions that involve all interested parties early and throughout the process. From a 
management perspective, the objective is to avoid unnecessary expenses, delays, and disruptions. 
 
Contributing Programs (or Projects) 
Office of Procurement, Partnerships Office, Office of International and Interagency Relations, and Office of 
Small Business Programs 
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Strategic Objective 4.2: Enable Space Access and Services. 
Support the communication, launch service, rocket propulsion testing, and strategic capabilities 
needs of NASA’s programs. 
 
Lead Office  
Human Exploration and Operations Mission Directorate (HEOMD) 
 
Objective Overview 
NASA uses private and government capabilities to deliver people, payloads, and data to and from space. Two 
examples of such capabilities are the Commercial Crew Program (CCP) and the Launch Services Program 
(LSP). These programs implement strategic investment decisions to sustain and enable U.S. commercial 
industry and to provide transportation of crew, cargo, and key scientific payloads to their destinations in space.  
 
The Space Communications and Navigation (SCaN) program manages and directs the ground-based facilities 
and services provided by the Deep Space Network (DSN), Near Earth Network, and Space Network. SCaN 
supports three reliable communications networks with data transmissions between space missions and Earth 
and provides navigation services to spacecraft in orbit. NASA’s other technical capabilities in the Rocket 
Propulsion Testing (RPT) Program, Strategic Capabilities Assets Program (SCAP), and Space Environments 
Testing Management Office (SETMO) support commercial industries by providing specialized facilities to test 
and evaluate items to mitigate risk and optimize engineering designs. All of these capabilities are critical to 
enabling space missions that allow NASA and its partners to discover new science, explore the solar system, 
and develop transformative technologies and research that will drive the National economy. 
 
Objective Strategy 
Several programs manage the infrastructure and efforts that provide access to space for human exploration 
and robotic missions. Each of these programs and offices develop strategies to overcome challenges, manage 
risks, and contribute to the strategic objectives. These strategies complement NASA’s overarching efforts to 
keep critical capabilities available that enable the mission success of NASA and other customers. 
 
  


NASA’s Commercial Crew Program is an innovative partnership with the American aerospace industry to develop space transportation systems 
to safely launch humans to low Earth orbit and the ISS. Image Credit: NASA 
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Some of NASA’s key strategies for Strategic Objective 4.2 are to:  
 
Provide access to space for the Nation’s civil sector satellite and robotic planetary missions 
The civil sector has multiple space-based missions. In addition to NASA’s science and discovery missions, 
there are civil communications, geographic survey, and civil weather missions that provide key services for our 
Nation and the world. The National Space Transportation Policy identifies the NASA Administrator as the 
launch agent for the Nation’s civil sector. LSP enables the Administrator to execute this role by acquiring and 
managing domestic commercial launch services for assigned missions; certifying new commercial launch 
vehicles for readiness to fly “high value” spacecraft; performing mission design and launch integration 
activities; and directing launch mission assurance efforts to ensure the greatest probability of launch mission 
success. While no space mission is “routine,” whether going to low Earth orbit or some other Earth-centric 
orbit, what makes LSP a critical National capability is its unique launch system expertise involving payloads 
containing nuclear power sources, and for launching “one-of-a-kind” science exploration missions sent to other 
planets, the sun, or other locations in space. NASA relies on LSP to provide robust, reliable, commercial, and 
cost-effective launch services. NASA achieves assured access to space through a competitive “mixed fleet” 
approach utilizing the breadth of U.S. industry’s capabilities. In addition, LSP provides launch related expertise 
to other NASA programs, such as Commercial Resupply Services and CCP, along with “launch advisory” 
support to NASA payload missions using launch services contributed by a foreign partner, to other government 
agencies, and to the launch industry as a whole. 
 
Provide access to space for human exploration and cargo to and from the ISS and low Earth orbit from 
America 
NASA's CCP facilitates the development of the U.S. commercial crew space transportation capability with the 
goal of achieving safe, reliable, and cost-effective access to and from low Earth orbit and the ISS. By 
supporting the development of human space flight capabilities, NASA is laying the foundation for future 
commercial transportation capabilities. 
 
Commercial transportation to and from the ISS will provide expanded utility, additional research time, and 
broader opportunities of discovery on the orbiting laboratory. The station is critical for NASA to understand and 
overcome the challenges of long-duration space flight necessary for journeys to deep space. By encouraging 
industry to provide human transportation services to and from low Earth orbit, NASA can expand its focus on 
building spacecraft and rockets for deep space missions. 
 
Ultimately, the goal is to establish safe, reliable, and cost-effective access to space. Once a transportation 
capability is certified to meet NASA requirements, the Agency will fly missions to meet its space station crew 
rotation and emergency return obligations. 
 
Ensure responsive and reliable space communication and tracking services for NASA’s missions 
NASA’s SCaN Network provides mission-critical communications services, and consists of a constellation of 
geosynchronous relay satellites, ground tracking stations for near-Earth and deep space missions, and their 
associated ground elements. The SCaN Network also enables missions from commercial space, other 
Government agencies, and collaborating international partners. SCaN provides these critical services by 
operating Government owned facilities, procuring commercial communication services, and utilizing 
capabilities of interoperable National and international partners. Recognizing the significant capabilities 
developed by the commercial communications satellite sector, SCaN is taking steps to reduce its reliance on 
Government systems and increase its usage of commercial services. Planned communications development of 
new technologies, such as optical communications, will enable new mission concepts, assist in maintaining 
safe operations for crew and vehicles, and bring the public along for the adventure as astronauts travel into 
deep space. 
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Manage capabilities effectively 
NASA’s RPT program is responsible for managing and sustaining the Agency’s expertise and facilities for 
ground testing of rocket engines. It works both to advance new test technologies and to reduce propulsion test 
costs. The RPT program prioritizes its limited resources to sustain its core test capabilities and meet customer 
test requirements. In addition, the RPT program is NASA’s representative on the interagency National Rocket 
Propulsion Test Alliance, which was established between NASA and the Department of Defense in 1998.  
 
NASA’s SETMO and SCAP manage functionally similar mission-critical capabilities (“capability portfolio”)—a 
combination of workforce, competencies, assets, equipment, processes, and technologies—to meet NASA’s 
needs. SETMO/SCAP capabilities include space environments testing, motion based simulation, and high-
enthalpy materials testing (required for spacecraft that re-enter the Earth’s and other planet’s atmospheres). 
SETMO/SCAP’s purpose is to sustain and ensure effective capabilities through centralized integrated 
management that includes a strategy aligned with requirements aggregated across multiple mission 
directorates, Centers, programs, and projects. The goals are to evaluate, prioritize, and optimize components 
within capability portfolios; identify and achieve needed Agency capability, capacity, and quality for the 
capability portfolios; allocate resources based on customer needs and requirements while maintaining 
alignment with Agency priorities; and continuously improve effectiveness and efficiency. SETMO/SCAP 
collaborates with other Government agencies, academia, and industry to ensure NASA’s current and future 
missions have access to needed capabilities and assets that are owned and operated by NASA and outside 
organizations. In support of NASA’s Mission, SETMO/SCAP provide the vision and leadership for these 
Nationally important capabilities (that include unique National facilities). By staying up-to-date on technological 
advances, industry demand, and issues that concern the public, NASA is able to make decisions on facility and 
capability investments and divestments. 
 
Contributing Programs (or Projects) 
Launch Services, Crew and Cargo, Commercial Crew, Rocket Propulsion Test, Space Communications and 
Navigation, Strategic Capabilities Asset Program (and Space Environments Testing Management Office) 
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Strategic Objective 4.3: Assure Safety and Mission Success. 
Assure effective management of NASA programs and operations to complete the mission safely 
and successfully. 
 
Lead Office  
Technical Authorities: Office of the Chief Engineer (OCE); Office of the Chief Health and Medical Officer 
(OCHMO); and Office of Safety and Mission Assurance (OSMA) 
 
Objective Overview 
Safety and Mission Success (SMS) programs include programs that provide technical excellence, mission 
assurance, and technical authority. The elements of SMS reflect the recommendations outlined in many 
studies and by advisory boards and panels. These programs directly support NASA’s core values and serve to 
improve the likelihood for NASA’s programs, projects, and operations to achieve mission success while 
protecting the health and safety of NASA’s workforce. 
 
SMS programs protect the health and safety of the NASA workforce and improve the likelihood that NASA’s 
programs, projects, and operations are completed safely and successfully. They contribute to the Agency's 
SMS by establishing applicable safety, engineering, and health policy directives and procedural requirements. 
Furthermore, SMS programs assure that directives and requirements are appropriately implemented, and 
perform independent technical analysis of safety and mission critical software products. 
 
SMS programs develop policy and procedural requirements and provide assessments and recommendations 
to the Administrator, mission directorates, Center directors, and program managers who are ultimately 
responsible for the SMS of all NASA activities. SMS resources provide the foundation for NASA's system of 
checks and balances, enabling the effective application of the strategic management framework and the 
technical authorities defined in NASA’s Governance and Strategic Management Handbook. SMS programs 
enable risk-informed decision making by providing independent assessments of the technical challenges, 
independent technical analysis of safety and mission critical software products, and risks encountered by 
programs and projects. SMS practices verify that all pertinent policy and procedures have been followed or 
appropriate waivers have been obtained. The programs also participate in key decision point milestones and 
the Agency's Baseline Performance Reviews. 
 


Astronauts practice exit procedures from NASA’s Orion spacecraft for their future journey and return to Earth from destinations 
beyond the Moon. Image Credit: NASA/Josh Valcarcel 



https://nodis3.gsfc.nasa.gov/npg_img/N_PD_1000_000B_/N_PD_1000_000B_.pdf

https://www.nasa.gov/image-feature/nasa-evaluates-how-crew-will-exit-orion-spacecraft
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Objective Strategy 
Discipline experts analyze the criticality of technical, safety, and health risks and evaluate risk acceptability 
through an established process of independent reviews, assessments, and technical analysis. The information 
and advice from these experts provide critical data and knowledge used by the Technical Authorities to 
develop authoritative decisions related to application of requirements within programs and projects. 


Key indications to support SMS strategies for success include:  
 


• The ability to independently assess the appropriate implementation of Agency safety, engineering, and 
health policies and procedures to a level of penetration required as determined by the risk assessed 
within programs and projects 


• The ability to create and refine high fidelity safety, engineering, and health models to better enable risk 
informed decision making 


• Continued implementation of the Agency's governance model that provides the independent Technical 
Authorities with direct access to Agency decision makers  


• The ability to have reliability/risk data to inform hardware development, mission planning, and mission 
execution to assure Agency human space programs meet or exceed Agency safety threshold and goals 
for exploration missions during the next five to ten years  


• The ability to independently verify and validate critical software safety and mission assurance 
capabilities 


 
The annual Trilateral Summit (NASA, European Space Agency, and Japan Aerospace Exploration Agency) 
provides the opportunity for leading spacefaring nations to share best practices, lessons learned, and current 
concerns relative to completing missions safely and successfully. 


 
SMS programs are charged with understanding and assuring that the Agency mitigates, to an acceptable level, 
all safety, health, and technical risks to NASA missions. NASA accomplishes this by evaluating hardware, 
software, environmental, and human performance aspects to identify hazards, including the impacts of new 
requirements and departures from existing requirements. Limited resources could impact NASA's ability to 
adequately implement an SMS program. 
 
Contributing Programs (or Projects) 
Program elements consist of work managed by the Office of Safety and Mission Assurance (OSMA), including 
the NASA Safety Center and the Independent Verification and Validation Program (IV&V); the Office of the 
Chief Engineer (OCE), including the NASA Engineering and Safety Center; and the Office of the Chief Health 
and Medical Officer (OCHMO) 
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Strategic Objective 4.4: Manage Human Capital. 
Cultivate a diverse and innovative workforce with the right balance of skills and experience to 
provide an inclusive work environment in which employees that possess varying perspectives, 
education levels, life experiences, and backgrounds can work together and remain fully engaged 
in our mission.  
 
Lead Office  
Mission Support Directorate (MSD), Office of Human Capital Management (OHCM) 
 
Objective Overview 
Mission success is highly dependent on a skilled, technical workforce. Through this management objective, 
NASA will attract, select, develop, deploy and retain competitive talent. NASA will enhance the efficiency and 
effectiveness of human capital service delivery in order to operate more like a business, taking on leaner 
postures through identification of efficiencies.  
 
As one of the leading employers of science, technology, engineering, and mathematics (STEM) professionals, 
NASA seeks to optimize the Agency’s technical solutions through a workforce reflective of diverse ideas, life 
experiences, and backgrounds. Complementary to a diverse workforce is a work environment characterized by 
the key principles of equal opportunity: equity, fairness, and career advancement (e.g., access to growth 
opportunities and mentoring). 
 
Objective Strategy 
NASA will design and implement a new functionally-aligned architecture for human capital management with 
the goal of delivering consistent and effective human capital programs and services across NASA, while 
improving efficiency and reducing duplication. Progress will be initially assessed by maintaining or exceeding 
existing customer service standards. Long-term progress will be measured by resource savings.  
 
In order for NASA to attract, select, develop, deploy, and retain competitive talent, within and external to the 
Government, NASA continues to implement state-of-the art and modern human capital programs including 
broad professional development for the workforce and leveraging opportunities to collaborate with other 
agencies on hiring flexibilities, especially for STEM skills.  
 
  


100 years ago, the United States established the first civilian laboratory dedicated to unlocking the mysteries of flight. Since then, 
NASA’s Langley Research Center has continued a rich heritage of aeronautical innovation. Image Credit: NASA 



https://www.nasa.gov/langley/100
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Strategies relating to equal employment opportunity, diversity, and inclusion for the NASA workforce include, 
but are not limited to: 
 


• Proactive efforts to ensure Equal Employment Opportunity and prevent discrimination in the workplace, 
such as the Agency’s Anti-Harassment Program and the Reasonable Accommodations Program 


• Regular assessment of the Federal Employee Viewpoint Survey’s Inclusion Index 
• Measurement of diversity increases through annual comparison with the U.S. relevant civilian labor 


workforce 
• Targeted outreach and recruitment efforts to increase the diversity of the Agency’s internship, 


fellowship, and early career hiring programs 
• Greater access to career opportunity through mentoring and other forms of formal and informal 


education and awareness (networking and shadowing) for both managers and employees 
 
External factors of relevance include the U.S. Census Bureau population projection, which indicates that by 
2050 the current minority population will be 50 percent of the overall U.S. population.  
 
Evidence and evaluation to assess program success are provided through the Agency’s Model Equal 
Employment Opportunity (EEO) Agency Plan, Diversity and Inclusion Strategic Plan, and Promising Practices 
for Diversity and EO guidebook, which serve as the blueprint for its efforts in these areas. 
  
Contributing Programs (or Projects) 
Agency Management (Office of Human Capital Management and Office of Diversity and Equal Opportunity), 
Center Management and Operations 
  



https://odeo.hq.nasa.gov/documents/MD_715_Plan_1-3-17-1_TAGGED.pdf

https://odeo.hq.nasa.gov/documents/MD_715_Plan_1-3-17-1_TAGGED.pdf

https://odeo.hq.nasa.gov/documents/FINAL_DI_Plan_8-15-16_TAGGED.pdf

https://odeo.hq.nasa.gov/documents/PromPract_8-20-15_TAGGED.pdf

https://odeo.hq.nasa.gov/documents/PromPract_8-20-15_TAGGED.pdf
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Strategic Objective 4.5: Ensure Enterprise Protection. 
Increase the resiliency of NASA’s enterprise systems by assessing risks and implementing 
comprehensive, economical, and actionable solutions.  
 
Lead Office  
Principal Advisor for Enterprise Protection and Office of the Chief Information Officer (OCIO) 
 
Objective Overview 
Enterprise systems include NASA’s mission programs and projects, information systems, and supporting 
institutional infrastructure. These systems are at risk of having disrupted, degraded, or denied environments 
due to natural, accidental, and malicious threats. This threat climate prompts the need for comprehensive risk 
assessments and risk-based safeguards for NASA’s capabilities, technologies, and intellectual property. 
Insight, coordination, and action across the Agency will reduce the likelihood and consequences of enterprise 
protection risk. 
 
NASA shares responsibility across its missions and mission support organizations to safeguard against these 
threats by operationalizing effective, innovative, and economical protections. The Agency’s protection 
approach focuses on understanding, communicating, controlling, and, as appropriate, accepting these risks to 
the achievement of the Agency’s objectives. This approach aligns with and supports the Agency’s overarching 
enterprise risk management framework as well as Federal laws and policies for requirements such as 
cybersecurity. The Agency will balance its protections with appropriate openness and transparency to promote 
accessibility and citizen engagement in NASA’s missions. 
 
Objective Strategy 
The Agency will coordinate safeguards to increase protection effectiveness, mature protection capabilities to 
reduce risks in NASA’s complex ecosystem, and optimize protections in an economical manner. NASA will 
coordinate protection horizontally and vertically, across and within programs, projects, and institutions. NASA’s 
technologies and systems must be trusted, resilient, and consistent with the Agency’s requirements. This 
approach will require collaboration among the mission directorates, the Enterprise Protection Program, the 
OCIO, the Office of Protective Services, the Office of Strategic Infrastructure, the OCE, the OSMA, and 
NASA’s Federal and commercial partners. 
 
Enterprise-wide visibility is necessary to provide mission and mission support programs with optimal insight 
into the risks associated with threats. The Agency will conduct comprehensive vulnerability, susceptibility, and 


NASA astronaut, Reid Wiseman, Expedition 40 flight engineer, wearing a communication headset, uses a computer in the 
Columbus laboratory of the ISS. Image Credit: NASA/Reid Wiseman 



https://www.nasa.gov/content/station-crew-conducts-medical-research-packs-for-return-home
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mitigation assessments of existing and planned architectures, requirements, technology, systems, workforce, 
and other relevant factors. Analysis of these assessments will result in strategic, actionable recommendations 
to reduce protection risk. Coordination across the Agency will ensure that enterprise protection requirements, 
restrictions, and safeguards are addressed throughout the life cycle of NASA’s programs, projects, and 
activities. 
 
Cybersecurity threats can exploit the increasing complexity and connectedness of critical systems, placing 
NASA’s missions and objectives at risk. The Agency must ensure the confidentiality, integrity, and availability 
of its data and IT assets to enable trust and resilience. NASA will increase the robustness of its cybersecurity 
capabilities to responsively identify and reduce vulnerabilities. This strategy depends on full adoption of the 
National Institute of Standards and Technology cybersecurity framework to enable NASA to identify, protect, 
detect, respond, and recover from cyberattacks. NASA is partnering with the Department of Homeland Security 
to modernize, and consolidate where appropriate, the Agency’s IT infrastructure in alignment with the 
cybersecurity framework. NASA’s personnel must be informed, trained, and vigilant to maximize the 
effectiveness of this comprehensive cybersecurity modernization. 
 
As a steward of American taxpayer dollars, NASA must invest in affordable protection for its mission, 
corporate, and physical domains. Enterprise-wide visibility and coordination will strengthen NASA’s ability to 
strategically and economically plan for and acquire safeguards. Data-driven operating model choices and 
acquisitions will reduce redundant contract vehicles, increase transparency, and drive down costs while 
optimizing protection effectiveness. 
 
As threats evolve globally, NASA will evolve its ability to protect the Agency in alignment with Federal laws and 
policy related to enterprise protection. New mission and commercial capabilities will also introduce mission 
complexity and new risks. Success will depend on NASA’s cooperation and partnerships with other U.S 
agencies, academia, and the commercial sector for the exchange of knowledge, technologies, tools, and 
techniques for enterprise protection. NASA’s missions and operations will be more resilient and accessible in a 
manner that protects the Agency’s people, assets, and work. Coordinated policies, risk assessments, and 
actions coupled with mature, adaptive protection capabilities will underlie NASA’s increased resilience and 
accessibility. 
 
Contributing Programs (or Projects) 
Enterprise Protection Program, Agency Information Technology Services, Agency Management (Office of 
Protective Services and Office of Strategic Infrastructure) 
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Strategic Objective 4.6: Sustain Infrastructure Capabilities and 
Operations. 
Enable NASA’s Mission by providing the facilities, tools, and services required to efficiently 
manage, operate and sustain the infrastructure necessary to meet mission objectives.  
 
Lead Office  
Mission Support Directorate (MSD) 
 
Objective Overview 
Through this management objective, NASA is integrating and optimizing operations across Centers and 
Mission Support areas to reduce costs and revitalize the capabilities required to enable NASA’s portfolio of 
missions. To address challenges associated with aging infrastructure, NASA is aggressively managing its 
facility portfolio to consolidate and modernize into fewer, more efficient, and sustainable facilities. Through a 
systematic assessment of service areas, NASA is consolidating and improving operations to balance risks 
across services and activities to provide a safe and reliable infrastructure. 
 
Objective Strategy 
NASA’s mission support strategy is to steward resources by reducing costs, revitalizing capabilities, integrating 
capabilities across NASA Centers and Mission Support areas, and optimizing operations. To move toward a 
model of interdependence, NASA implements Business Services Assessment decisions. Our workforce 
depends on the availability of unique facilities, tools, capabilities, and services to successfully conduct our 
mission. Planning, operating, and sustaining this infrastructure and our essential services requires a number of 
critical institutional capabilities including management of finance, real property, and other support functions. To 
operate as efficiently as possible, NASA relies on its Shared Services Center to provide timely, accurate, and 
high quality business support services in a consolidated fashion to all NASA Centers. 
 
Sustainable management of NASA’s infrastructure ensures that our assets support our workforce in meeting 
mission requirements and schedules. NASA is increasing its inventory of sustainable buildings and awarding 
more energy savings performance contracts and utility energy service contracts, which enable energy service 
companies and utility companies to finance energy projects that NASA repays over time from avoided utility 
costs. In 2016, NASA added two Leadership in Energy & Environmental Design (LEED)-certified buildings to 
its portfolio, with a combined area of more than 21,000 gross square feet. It should be noted that a LEED-
certified building from the previous year obtained a “2 Green Globes” certification from the Green Building 
Initiative last year. This 153,000 gross square feet building is the first NASA building to attain multiple 


Looking up in High Bay 3 at NASA’s Kennedy Space Center, the Vehicle Assembly Building completed the installation of 10 levels 
of large work platforms that will allow the stacking of the Space Launch System. Image Credit: NASA/Frank Michaux 



https://blogs.nasa.gov/groundsystems/2017/01/13/final-work-platform-lifted-into-place-for-nasas-space-launch-system/
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sustainable facility systems ratings. To support our mission, NASA has adopted a facilities maintenance and 
operation philosophy by proactively pursuing and adopting the safest, most cost-effective blend of reliability 
centered maintenance techniques, sustainability practices, and safety procedures. Other best practices 
conducted by NASA include providing safe, sustainable, efficient, and reliable facilities. Funding for reliability-
centered maintenance and condition-based maintenance is set aside within the maintenance funding for 
Centers to invest in technology advancements, allowing Centers to better manage maintenance resources. 
 
NASA is implementing the following recommendations and decisions from its Business Services Assessment 
that identified areas for improved management of the Agency’s portfolio. A key recommendation is the 
development of an Agency Master Plan that identifies Agency facility priorities over a 20-year timeframe to 
assist the development of Center master plans in meeting Agency goals, missions, sustainment, and 
demolition activities. Another key decision is the appointment of a Facility Capability Leader to manage and 
implement the Agency Master Plan in the most effective and cost-efficient manner possible. Additional 
decisions include the implementation of improved processes to facilitate divestment, limitations for in-grant 
investments, and a revised methodology for prioritizing capital investments and repairs across the Agency. 
Improvements in operations and maintenance call for improving standards for levels of maintenance and more 
focused investment on condition-based maintenance and reliability-centered maintenance. This will maximize 
maintenance investments and optimize maintenance cycles for core critical assets. 
 
NASA has instituted Capability Leadership as part of the Agency Operating Model. The model will advance 
and optimize deployment of resources and divestment of technical capabilities that are no longer needed. 
NASA is developing policies and processes for Capability Portfolio Management related to facilities and 
technical capabilities that will: 
 


• Advise the Agency and ensure proper alignment across Missions and Centers 
• Establish plans based on strategic needs to provide technical guidance to the Agency 
• Determine gap areas for advancement and strategic investment 
• Assess opportunities for investments and divestments 
• Establish standards and specifications 


 
Contributing Programs (or Projects) 
Center Management and Operations, Agency Management (Office of Strategic Infrastructure) 
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FIELD CENTERS AND FEDERALLY-FUNDED 
RESEARCH AND DEVELOPMENT CENTER 
STRATEGIC GOAL CONTRIBUTIONS 
Armstrong Flight Research Center (AFRC) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
AFRC adapts and provides a preeminent suite of specialized aircraft and capabilities to observe the Earth’s 
physical processes, test new observing technologies, and calibrate and validate Earth observing satellites 
worldwide. In this way, AFRC enables Earth science researchers to improve humankind’s understanding of our 
planet and helps ensure the success of SMD’s Earth Science mission—particularly its Airborne Science 
Program.  
 
AFRC also maintains and operates NASA’s Stratospheric Observatory for Infrared Astronomy (SOFIA), the 
world’s largest airborne observatory. The Center leads SOFIA’s hardware and software control systems; 
aircraft modifications, maintenance, and flight operations; and deployment planning and execution. It jointly 
leads the ground and flight safety for this unique capability. 
 
Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Exploration and Utilization. 
AFRC directly engages in NASA’s efforts to promote the commercialization of space. The Center supports 
commercial space providers, including the Sierra Nevada Corporation’s Dream Chaser activity, which is part of 
NASA’s effort to develop the commercial systems for low-cost access to low Earth orbit. It also develops aero-
convergent solutions for low-cost access to low Earth orbit, such as the Towed Glider Air Launch System. 


 
In addition, AFRC is involved in two other space-related efforts within NASA. For the Ascent Abort 2 mission, a 
crucial safety test for NASA’s crewed Orion spacecraft, the Center provides the developmental flight 
instrumentation, and is organizing launch activities, which include scheduling facilities and purchasing the 
booster. AFRC also supports both the commercial space flight industry and the suborbital and small satellite 
orbital launch vehicle market.  
 
Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
AFRC has a rich history and enduring interest in aeronautics. The reinvigoration of NASA’s Aeronautics 
mission has renewed interest in X-plane research. AFRC is a leader in this area, bringing years of experience 
and anticipating new ways to increase the efficiency of flight research. AFRC also leads NASA’s efforts to 
provide Federal regulatory agencies the data they need to allow unmanned aviation systems, or drones, to fly 
regularly in the National air space. In addition, the Center enables emerging aviation markets by developing 
electric aircraft and methods to certify autonomous systems. AFRC looks to the new ER&T organization for 
opportunities to validate unique early stage technology. These efforts, while small, are extremely valuable to 
the Agency. 
 
Strategic Goal 4 - Optimize Capabilities and Operations. 
AFRC continuously analyzes the potential future requirements of the mission directorates, programs, and 
proposed future missions to optimize Agency capabilities through the Center’s rigorous flight safety process. 
The technical workforce is key to innovation at AFRC. For this reason, the Center regularly assesses the 
workforce composition and rebalances as necessary. 
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Ames Research Center (ARC) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
ARC conducts basic and applied research and technology development in aeronautics, astrobiology, 
astrophysics, and the planetary, biological, and Earth sciences. The Center is home to NASA’s Mars Climate 
Modeling Center, the NASA Earth Exchange, and the virtual research organization known as the NASA 
Astrobiology Institute. 
 
ARC also builds science instruments and payloads, with demonstrated expertise in infrared and 
ultraviolet/visible spectrometers, exoplanet imaging technologies, life detection technologies, airborne earth 
science instruments, and environmental life support systems. 
 
ARC designed and operates the Kepler space telescope. It will process data for NASA’s Transiting Exoplanet 
Survey Satellite. ARC also leads science operations for the SOFIA airborne telescope and guides design and 
development of low-cost lunar robotic lunar probes.  
 
Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Utilization. 
ARC’s work in life, lunar, and planetary sciences and entry system technologies is crucial to NASA’s effort to 
send human explorers back to the Moon, on to Mars, and eventually throughout the solar system. 
 
ARC leads the Agency’s basic space-life research in cell and animal biology and its planning for robotic 
prospecting missions to gauge the quality and quantity of water and other resources that could sustain 
astronauts on the Moon. ARC also hosts NASA’s solar system Exploration Research Virtual Institute, which 
engages scientists across America in studying the Moon and other potential destinations. 
 
ARC operates unique and necessary facilities such as an arc jet complex to test heat shield materials and 
spacecraft structures in simulated hypervelocity flight conditions. This furthers development of probes that can 
visit planetary surfaces, collect rock and soil samples, and bring them back to Earth. It also helps ensure the 
safety of astronauts who will make their journeys in NASA’s Orion crew vehicle. 
 
Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
Society and the economy benefit from ARC’s experience developing autonomous and intelligent systems that 
can operate in complex and changing environments. One such place is the National airspace, where 
increasingly popular unmanned aviation systems, or drones, will be able to use collision avoidance systems 
and traffic management technology created at ARC to operate more safely and efficiently at low altitudes. 
 
ARC connects NASA with partners in industry, academia, and Government to facilitate technology exchanges, 
both to increase the Agency’s technical capabilities and to make NASA’s technology portfolio available to its 
partners. One beneficiary is the Nation’s growing private space sector, whose commercial crew and cargo 
transportation developers have access to specialized material technologies, flight-like ballistic range and arc jet 
testing, and numerical simulation. 
 
Strategic Goal 4 - Optimize Capabilities and Operations. 
ARC manages and operates several major and unique Federal research and testing facilities and serves as 
the nerve center for securing NASA’s IT infrastructure. It hosts the Security Operations Center, which protects 
more than 100,000 devices and users across the Agency.  
 
Research and test capabilities at ARC include the NASA Advanced Supercomputing Facility, which hosts one 
of the largest quantum computers; the Ballistic Range Complex, the Electric Arc Shock Tube, and the Agency’s 
only arc jet complex, all for simulating hypervelocity flight conditions and high-fidelity human-in-the-loop 







 


47   |   NASA 2018 Strategic Plan                                     


simulators that reproduce a range of conditions for aerospace systems and operations, human factors, and 
aviation safety.  
 
There are two unique facilities for modeling nature’s work on other planets. The Ames Vertical Gun Range 
helps characterize crater formation and the Planetary Aeolian Laboratory simulates the movement of 
windblown particles. 


Glenn Research Center (GRC) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
GRC provides radioisotope power and electric propulsion systems for science missions and uses expert 
knowledge in materials to develop and test electronics for extreme environments such as surface conditions on 
Venus. The Center is a global leader in the fields of microgravity combustion and fluid physics to understand 
the behavior of fire and fluids in space. GRC researchers advance university, Government, and industry 
investigations from initial concepts to ground testing in the Center’s drop facilities before delivering them to the 
International Space Station (ISS). GRC also applies this payload development knowledge to balloon-borne 
planetary science observatories and payloads. 
 
Strategic Goal 2 - Extend Human Presence Deeper into Space and to the Moon for Sustainable Long-
Term Exploration and Utilization. 
Electric propulsion and power are essential to the human exploration of deep space. GRC is NASA’s lead for 
those areas from early phase research projects to flight systems development and transfer to industry to 
enable commercial production. GRC is leading formulation of the Power and Propulsion Element for the Lunar 
Orbital Platform - Gateway, based on its experience developing of solar electric propulsion systems. The 
Center continues to support operations and upgrade of the space station power system. It also is developing 
power technologies for planetary surface operations, including small fission power plants that can be used in 
space and on the ground.  
 
GRC helps build NASA’s new deep space transportation system. The Center is responsible for integrating the 
European Service Module, the Orion crew vehicle’s primary power and propulsion component, into the 
spacecraft. It manages the prime contract for the Universal Stage Adapter that will be used to attach Orion to 
its rocket, the Space Launch System (SLS).  
 
GRC is NASA’s lead for in-situ resource utilization, coordinating all the work that will enable the use of natural 
resources found in space. The Center also develops and validates cryogenic fluid management technologies 
needed for future NASA deep space human exploration architectures. GRC applies its expertise in physical 
sciences and payload development to the development of astronaut exercise equipment, compact diagnostic 
tools, and digital simulation of physiological responses to microgravity conditions. 
 
Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
GRC collaborates with industry to solve aerospace problems related to the Center’s competencies in air-
breathing propulsion; in-space propulsion and cryogenic fluids management; power and energy storage and 
conversion; communications technology and development; physical sciences and biomedical technologies in 
space; and materials and structures for extreme environments.  
 
The Center applies its expertise in advanced power and propulsion systems to address societal challenges 
related to aircraft noise, emissions, and flight safety. It ensures U.S. leadership in the development of 
electrified aircraft propulsion and enhances aircraft safety with technology that improves communication and 
helps predict and prevent propulsion and airframe icing.  
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GRC catalyzes economic development by engaging with and transferring technology to the private sector. The 
Center also supports science, technology, engineering, and mathematics (STEM) engagement activities, 
engaging academia to accelerate the development of space technologies.  
 
Strategic Goal 4 - Optimize Capabilities and Operations. 
GRC’s space and aeronautics test facilities are National assets that provide capability to assess in-space 
propulsion and power systems, and simulate flight envelopes ranging from subsonic through hypersonic. GRC 
also conducts full-scale and end-to-end evaluations of airframes, engines, and other propulsion system 
components; acoustics, materials, and structures; and electric aircraft powertrains. The Center looks for public-
private partnerships wherever feasible to maximize industrial benefit and minimize cost of activities. 


Goddard Space Flight Center (GSFC) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
GSFC both enables and conducts science research from space. Its measurements, modeling and theoretical 
investigations in the areas of Earth science, planetary and lunar science, heliophysics and astrophysics 
expand knowledge, National capability, and opportunities for collaboration on a variety of flight missions and 
field campaigns. GSFC teams work with other NASA Centers, academia, and industry to conceptualize, 
design, build, test, integrate, and operate space, airborne, and ground-based missions, spacecraft, and state-
of-the-art instruments. The Center’s renowned in-house space and Earth scientists help to focus scientific 
requirements for each mission and then process, analyze, and use the data to advance essential 
understanding of Earth, the solar system, and the universe. 
 
Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Exploration and Utilization. 
Goddard supports NASA’s goal of extending humanity’s presence in space in several ways. The GSFC-
managed Space and Near Earth Networks provides space communications for all human spaceflight programs 
as well as other Agency programs. The Center’s launch range, vehicle processing, and payload processing 
capabilities at Wallops Flight Facility help keep the ISS supplied with experiments and life support necessities. 
GSFC also develops technology that improves crew safety today and enables the exploration concepts of 
tomorrow, such as advanced robotic and in-space assembly systems, and scientific instruments, models, and 
research that characterize the unknown, identify threats, and highlight opportunities for human explorers.  
 
Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
The innovation culture at GSFC enables commercial and economic growth on a National scale. GSFC’s 
missions drive technological innovation that affect people every day. Worldwide weather reports are possible 
because of satellites developed at the Center and its search and rescue technology saves lives. GSFC detects 
and models space weather events to protect astronauts and satellites in orbit, and communications and power 
infrastructure on the ground. Further, GSFC transfers its innovations to industry for commercial applications 
Such as advanced laser and X-ray systems for new communications and medical imaging systems and in-
space robotics for safer mining and drilling. The Center’s science-driven, component miniaturization is helping 
to inform the next generation of consumer and industrial systems.  
 
GSFC directly involves universities, faculty, students, and researchers as principal partners in all phases of its 
work. It uses STEM experimental learning activities, internships, fellowships, and post-doctoral opportunities to 
translate its core missions into experiences that motivate and inspire students and educators at all levels. 
Thousands of students each year apply for internships and other opportunities to work at the Center.  
 
Strategic Goal 4 - Optimize Capabilities and Operations. 
GSFC manages one of the Agency’s largest portfolios of cooperative and reimbursable agreements with 
industry, other Government agencies, and international partners. These include a longstanding agreement to 
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provide weather and terrestrial observing satellites to the National Oceanic and Atmospheric Association 
(NOAA) and the U.S. Geological Survey.  
 
GSFC’s spacecraft integration facilities, launch facilities, instrument test facilities, scientific research labs, and 
world-spanning communication and computer networks are integral to NASA’s Mission and the Nation. The 
Center partners with the Commonwealth of Virginia to support commercial launches of station resupply 
missions from Wallops Island, Virginia. Its Independent Verification and Validation (IV&V) facility in Fairmont, 
West Virginia provides software assurance services to projects across NASA. The Center manages electrical, 
electronic, and electromechanical (EEE) parts services for the Agency.  


Jet Propulsion Laboratory (JPL) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
JPL formulates, develop, operates and exploits data from science-driven robotic space missions to answer 
humanity’s fundamental questions. JPL develops autonomous robotic systems to image distant objects with 
new telescopes, conducts scientific inquiries in-situ and with remote sensing instruments, transmits the data 
from these robotic spacecraft back to scientists and the public on Earth via the Deep Space Network (DSN), 
and returns with samples. 
 
Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Exploration and Utilization. 
JPL develops advanced exploration systems and conducts precursor missions to achieve human exploration 
and scientific research objectives. This includes infusing revolutionary technology designed to overcome the 
most vexing challenges facing human space flight. JPL meets the challenges in numerous ways with its 
mission designs; spacecraft entry, descent, and landing systems; deep space tracking, navigation, and 
communications systems; surface robotics and mobility systems; in-situ resource prospecting and utilization 
technologies; chemical propulsion flight system integration; advanced electric propulsion systems and related 
low-thrust mission design; space vehicle and habitat environmental monitoring systems; radiation tolerant, 
hardened avionic systems, and EEE parts; power technology and systems integration; and technology for deep 
space autonomous operations. 
 
Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
JPL addresses a broad range of topics of National interest and of direct benefit to society, consistent with its 
leadership role in robotic space exploration and as the only NASA Federally Funded Research Development 
Center (FFRDC). Examples include the application of space technology to solve challenges in medical 
engineering and healthcare, National defense and intelligence services, and energy production. JPL partners 
with academic and commercial entities to commercialize and transfer technologies it develops for NASA. JPL 
engages the public through open houses, live webcasts of critical mission activities, DSN visitor centers on 
three continents, and speaking engagements by JPL researchers. JPL’s award-winning social media platforms, 
applications, and content are widely viewed across the globe, informing the public, encouraging diversity in our 
activities, and stimulating economic growth.  
 
Strategic Goal 4 - Optimize Capabilities and Operations. 
JPL supports this goal by assuring safety and mission success (SMS) for flight programs and projects, people, 
the environment, and critical infrastructure (such as the DSN and Advanced Multi-Mission Operations 
Systems). JPL develops robotic space exploration missions using tried and true, rigorous processes that 
identify, communicate, and manage their associated risks. The Center emphasizes continual process 
improvement and infusion of advanced technologies to improve efficiency. JPL also provides the Agency with 
mission and flight systems engineering capabilities based on the integration of science, engineering, and new 
technology development. Finally, JPL pursues advanced capabilities in communications, navigation, artificial 
intelligence, electric propulsion, instruments and sensors, avionics, and robotics. 
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Johnson Space Center (JSC) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
JSC manages the ISS, which provides long-duration microgravity for continuous and interactive research. 
Human Research Program experiments on the space station are expanding our capabilities to protect the 
health and safety of astronauts, including future deep space missions on Orion. JSC curates all of NASA's 
extraterrestrial sample collections. The Center also applies the Agency’s knowledge in orbital debris modeling 
and micrometeoroid and orbital debris risk analysis to spacecraft, image analysis and Earth observations. 
 
Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Exploration And Utilization. 
JSC leads mission design and requirements development for crewed exploration missions. The ISS continues 
to find innovative ways to fly and test hardware that will be required for deep space exploration. This includes 
some key advanced environmental control and life support systems and spacesuit components, which will be 
tested using accelerated and streamlined processes for flight hardware development, managed by JSC. The 
Center also leads development of the Orion crew vehicle, whose design is flexible enough to support deep 
space missions as close by as the Moon and as far away as Mars. Orion is equipped with advanced 
technologies and backup capabilities to ensure its mission performance is safe, reliable and successful. JSC 
leads development for the Lunar Orbital Platform - Gateway, a crew-tended spaceport in lunar orbit. 
 
Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
Experiments on the space station and advanced technology work at JSC lead to applications that improve life 
on Earth. Remote sensing of hurricanes, advanced medical diagnostic techniques and pharmaceutical 
investigations are just a few of the many examples. JSC programs such as ISS, Orion, and human research, 
along with the Center’s support of commercial crew activities, provide billions of dollars of development activity 
across the country. Through commercial and academic partnerships and technology transfer, JSC strengthens 
the high-tech industrial base and supports development of a marketplace in low Earth orbit. The Center also 
participates in the Agency’s efforts to engage the public in our missions. It supports media from around the 
world, provides opportunities for public interaction with astronauts, and sponsors STEM activities with a broad 
and diverse community of students.  
 
Strategic Goal 4 - Optimize Capabilities and Operations. 
JSC collaborates with the Commercial Crew Program (CCP) at NASA’s Kennedy Space Center (KSC) on a 
new development and certification process for getting U.S. astronauts to and from the ISS. The space station 
program and JSC’s Flight Operations Directorate have succeeded in reducing operational costs and 
developing new capabilities, all while increasing science utilization and commercial access.  


Kennedy Space Center (KSC) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
KSC procures all classes of commercial launch services for NASA’s science and robotic missions, ranging 
from Venture Class for the smallest and lightest CubeSat satellites to Heavy Class for the largest and most 
massive space telescopes. The Center also leads plant research and production in a microgravity environment 
NASA’s Human Exploration and Operations Directorate. 
 
Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Exploration And Utilization. 
KSC provides program and project management support for NASA’s exploration mission in several ways. It 
leads processing, assembly, integration, and test of payload and flight science experiments bound for the ISS. 
KSC also supports research, development, testing, and demonstration of advanced flight systems and 
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transformational technologies to advance exploration and space systems. The Center designs, develops, 
operates and sustains flight systems, ground systems, and support infrastructure. Its Ground Systems 
Development and Operations Program leads launch processing for the integrated launch vehicle and 
spacecraft to advance human exploration. This includes vehicle and spacecraft processing, servicing, 
maintenance, command, control, and telemetry; launch, landing and recovery; and crew support. KSC 
supports habitation space systems development and operations and supports in-situ resource utilization. 
 
Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
KSC collaborates with partners, including other NASA Centers and external entities, to advance and share 
technology, promote STEM learning, and engage with the public regarding NASA’s mission. 
 
Strategic Goal 4 - Optimize Capabilities and Operations. 
KSC leads partnership development strategies and operations for the Nation’s pre-eminent multi-user 
spaceport, supporting government and commercial operations. KSC’s CCP acquires and manages commercial 
transportation services, including development and human certification of integrated commercial crew systems 
and flight certification for each crew transportation mission to and from the ISS. KSC’s Launch Services 
Program acquires and manages commercial launch services, including certification and technical insight and 
approval on commercial launch vehicles for NASA’s science and robotic missions. 
 
KSC enables NASA mission success and makes the space enterprises of NASA, other government agencies, 
and the commercial sector more capable and affordable. 
 
KSC safely and strategically optimizes its workforce and provides innovative, cost-effective and efficient center 
services to support the Agency’s mission. KSC continually evaluates and aligns its highly valued people and 
programmatic and institutional capabilities to implement rigorous and innovative safety, engineering, IT, and 
other services to ensure quality, timely, and reliable products. 


Langley Research Center (LaRC) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
Researchers at LaRC work to understand air quality, radiation and climate, and atmospheric composition. They 
also develop active remote sensing techniques to boost the quality of atmospheric data. In pursuing these 
goals, LaRC leaders balance advanced instrument development, field and space-borne experiments and data 
retrieval, analysis and archiving.  
 
LaRC also hosts the National DEVELOP program that addresses environmental and public policy issues 
through collaborative research projects connecting NASA data to regional concerns around the globe. The 
Atmospheric Science Data Center houses the world’s most comprehensive collection of atmospheric data.  
 
Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Exploration and Utilization. 
LaRC creates concepts and tools necessary for human exploration of the solar system, particularly to ensure 
safe and efficient travel to low Earth orbit, the cis-lunar exploration gateway, and beyond into deep 
space. LaRC leads development of new high-mass entry, descent, and landing technologies; advanced 
radiation protection and sensor systems; advanced structures and materials for the SLS; and deep space 
habitation systems. 
  
LaRC supports Orion crew vehicle’s development through leadership of the Orion Launch Abort System and 
development of heatshield and landing systems. LaRC develops radiation transport and design codes and 
forges computational frameworks that will enable development of biological countermeasures for human 
explorers. LaRC also cultivates novel technologies for in-space manufacturing and assembly through 
innovative public-private partnerships.  



https://develop.larc.nasa.gov/
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Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
LaRC’s research helps our Nation meet fundamental challenges that arise from the rapid evolution of aviation 
and space exploration. The Center’s work fuels economic growth in traditional commercial aviation and space 
technologies as well as in new and emerging markets. LaRC is a major contributor to the Agency’s New 
Aviation Horizon initiative in experimental flight demonstrators, also known as X-planes, beginning with the 
Low Boom Flight Demonstrator to help enable supersonic flight over land. LaRC also supports the subsequent 
Ultra Efficient Subsonic Transport demonstrators for greatly improved commercial subsonic aircraft. LaRC is 
contributing key research, technology and development to aid the emergence of on-demand mobility, which will 
augment the Nation’s scheduled commercial air transport infrastructure, offering air travel to anyone at any 
time. LaRC’s focus is on addressing key technology barriers to the growth of traditional and emerging aviation 
markets: noise reduction, vehicle efficiency, safety and autonomy. LaRC works to remove or reduce those 
barriers for vehicles as well as for operations of the National airspace system. 
 
LaRC also leads and supports activities including manufacturing initiatives in composite structures and 
materials. The Center promotes public-private partnerships with in-space manufacturing and assembly and 
supports industry partners developing commercial space transportation systems for access to low Earth orbit 
and beyond. LaRC ensures that NASA leverages the burgeoning autonomy technology area to benefit a 
variety of NASA missions. 
 


Strategic Goal 4 - Optimize Capabilities and Operations. 
In concert with our strong partnership and safety culture, LaRC attracts a highly skilled workforce and provides 
the infrastructure and tools needed for success. Our multi-year workforce transformation plan is strategically 
aligned with mission priorities and new business opportunities. LaRC’s revitalization plan continues to 
transform our Center, aligning facilities with mission needs and expanding capabilities. Maintaining our facilities 
is key to the revitalization strategy. Condition based maintenance—coupled with big data analytics—allows 
LaRC to monitor facility health, do preventive maintenance, increase mission readiness and cut costs. The 
goal of revitalization is to reduce the cost of ownership for our facilities by more than $200 million in 20 years. 


Marshall Space Flight Center (MSFC) 
Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries. 
MSFC develops scientific missions and instruments to expand our knowledge of Earth, the solar system, and 
the universe. MSFC’s expertise in developing applications that use data from space-based Earth-observing 
instruments benefits developing countries across the globe through the SERVIR program and across the U.S. 
through the Short-term Prediction Research and Transitions program. MSFC scientists study the sun’s 
dynamics to improve forecasts and use the Chandra Observatory and other instruments to study the universe. 
MSFC uses state-of-the-art processes to develop instruments, such as the Imaging X-ray Polarimeter Explorer, 
that can help us understand the origins of our universe. 
 
MSFC is home to the Payload Operations and Integration Center, which manages all scientific research 
operations on the ISS around-the-clock, 365 days a year. Experiments performed on the ISS provide 
invaluable information to further exploration and increase our knowledge of space. 
 
Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Exploration and Utilization. 
Throughout its history, MSFC has served as the space transportation design, development, and manufacturing 
leader for the Agency. Today, MSFC leverages its expertise with large-scale, complex systems to develop the 
propulsion, structural, life support, and engineering systems that open the space frontier.  
 
MSFC is building the SLS, the rocket that will allow humans to travel deeper into space than ever before. 
MSFC has the expertise in chemical propulsion. It remains at the forefront of innovation and development of 
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advanced in-space (chemical, nuclear-thermal, and hybrid) propulsion systems, ascent, braking, and lander 
propulsion systems. The development of these systems and related technologies—including leading the 
development of long-term cryogenic fluid management flight systems, are essential to human exploration in 
deep space. MSFC also sustains current human presence in space through the environmental control and life 
support systems aboard the space station and is advancing those systems for human presence farther out in 
space. 
 
Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
MSFC’s leadership in human space exploration benefits humankind by igniting economic growth opportunities, 
inspiring and educating generations, and improving life on Earth. The SLS program engages more than 1,100 
contractors in 43 states. MSFC also works with industry and academia to advance manufacturing technologies 
(e.g. additive, welding, composites) for use in space, while establishing standards and qualifications to use 
these advanced techniques and parts produced for space flight. 
 
MSFC inspires through STEM education activities and other outreach events, including hands-on learning 
opportunities for students such as the Human Exploration Rover Challenge and Student Launch initiative. 
Additionally, MSFC stimulates technological innovation through technology transfer, technology demonstration 
missions, and innovative Centennial Challenge competitions. These activities provide business opportunities 
for industry and academia while also improving life on Earth. 
 
Strategic Goal 4 - Optimize Capabilities and Operations. 
MSFC continues to identify ways to optimize its institutional performance and operations. MSFC manages 
sustainable facilities, promotes safety, embraces diverse viewpoints, and provides mentorship for young 
engineers and scientists who operate ISS experiments, test rocket engines, and study the universe. MSFC 
seeks partnerships through a variety of mechanisms to ensure that funds are invested wisely and the success 
of commercialization activities that free NASA to do what only NASA can do. MSFC provides technical 
propulsion support for NASA’s Launch Services Program and engineering support for the CCP. 


Stennis Space Center (SSC) 
Strategic Goal 2 – Extend Continuous Human Presence Deeper into Space and to the Moon for 
Sustainable Long-Term Exploration and Utilization. 
SSC continually tests SLS propulsion elements such as the RS-25 engine, core stage, and exploration upper 
stage. Designs and subscale testing are under way to prepare the B-2 test stand to test the exploration upper 
stage. SSC will continue to operate and maintain the A-1 and B-2 test stands and the Cryogenic, High 
Pressure Industrial Water, and High Pressure Gas facilities which support testing of the SLS propulsion system 
elements. In addition, the Center will direct efforts toward meeting National needs for propulsion testing. 
 


Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth. 
SSC is an economic driver for the Nation comprised of a diverse community of government, commercial and 
academic interests. The Center provides world-class propulsion test capabilities to support NASA as well as 
Department of Defense and commercial customers. SSC is focused on partnering with Government agencies 
as well as existing and emerging commercial companies to test a variety and engines and components, thus 
contributing to economic growth. The Center will direct efforts toward leveraging existing technologies to 
streamline operations and develop autonomous technologies to operate test facilities with fewer technical 
personnel. Similarly, SSC will continue to engage industry through dual use partnerships and maintain an 
active technology transfer program with both commercial and academic partners. Stakeholder engagement will 
remain a key activity for SSC with efforts focused on communicating Agency and Center priorities and 
successes. 
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Strategic Goal 4 - Optimize Capabilities and Operations. 
SSC senior leadership actively supports the Agency’s mission support architecture initiative to evaluate and 
realign mission support functions while maintaining mission focus, improving efficiency, and valuing the 
workforce. In 2016, SSC implemented the Synergy-Achieving Consolidated Operations and Maintenance 
contract, optimizing capabilities and operations of SSC and MSFC’s Michoud Assembly Facility (MAF). Results 
include streamlined management functions, reduced redundancies inherent in multiple support contractors, 
and increased collaboration between SSC, MSFC and MAF. Building upon these successes, SSC is 
developing a strategic sourcing contact, the Multiple Award Contract for Construction. This award contract will 
be a regional contract between SSC, MSFC, MAF, JSC, and KSC.  
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APPENDICES 
APPENDIX A: DEVELOPING AND 
IMPLEMENTING NASA’S STRATEGY 
NASA’s Vision and Mission reflect our continual pursuit of the long-term goals originally established in the 
National Aeronautics and Space Act of 1958, outlined in the latest National Space Policy, and emphasized 
through NASA authorization acts, statements from the National Space Council, as well as National space and 
aeronautics policies throughout successive Administrations. The main theme of NASA’s strategy remains 
exploration and research in space and aeronautics, together with international and domestic partners, for the 
benefit of all humankind. Our exploration and research efforts continually foster new discoveries that expand 
human knowledge, while providing significant benefits to the U.S. economy. 
 
Our strategic goals and objectives align with our Vision and Mission, reflecting both National policies and 
legislation, as well as the strategic direction set by the NASA Administrator. Consultation with both external 
and internal stakeholders, and participation from NASA’s Centers and mission directorates is essential.  
 
The NASA Administrator utilizes several formal internal mechanisms to ensure that Agency efforts align with 
our strategic goals and objectives. These include the Planning, Programming, Budgeting and Execution 
(PPBE) process, where long-term strategic planning provides the basis for the programmatic and institutional 
priorities of the Agency, as well as early identification of potential Agency challenges and risks that could be 
potential barriers to success. In addition, the NASA Strategic Management Council (SMC), a forum of senior 
leaders from across the Agency, helps formulate strategy related to enhancing innovation, right-sizing NASA’s 
infrastructure, evaluating partnerships and workforce needs, and continuous prioritizing of the Agency’s 
portfolio of activities. The Associate Administrator for Strategy & Plans develops Agency-level strategy in 
consultation with external stakeholders and works with senior leadership to implement it across the Agency, 
providing strategic alignment of mission areas. 
 
NASA holds its leadership fully accountable for meeting near-term performance standards and metrics as well 
as progress toward long-term objectives. Program authorities and the Agency governance councils hold 
regular internal reviews to monitor and evaluate performance and use the results to support internal 
management processes and decision making. The Chief Operating Officer (COO) is responsible for reviewing 
progress toward Agency program and project plans, and addresses cross-cutting concerns that may impact 
mission performance against approved plans. Additionally, NASA’s COO and Performance Improvement 
Officer review progress toward strategic objectives annually by assessing the impact of strategies, 
implementation of key activities (including multi-year performance goals, annual performance indicators, 
agency priority goals, and cross-agency priority goals). Decisions are informed by leveraging evidence, 
evaluation, studies, and independent analysis to identify challenges, risks, and opportunities to ensure mission 
success.  
 
External shifts in policy, budget realities, the needs of external communities, partnerships, and industry, as well 
as internal capabilities, constraints, and challenges, are all key factors in NASA’s ability to deliver upon the 
strategic objectives outlined in this document. To ensure success in a dynamic environment, NASA’s long-term 
strategic planning process is ongoing and iterative, allowing for flexibility in the event that external guidance or 
circumstances necessitate revised strategies. NASA strives to be proactive in its strategy, reflecting the 
Agency’s commitment to continued leadership in space exploration, development of new technologies, 
innovation, and scientific discovery. Above all, NASA strives to maintain the public’s trust through responsible 
stewardship of the taxpayers’ investment in the Agency.  
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APPENDIX B: FY 2018-19 AGENCY 
PRIORITY GOALS 
This appendix incorporates NASA’s FY 2018-19 agency priority goals (APGs) in the 2018 Strategic Plan. An 
APG supports improvements in near-term outcomes and advances progress toward longer-term, outcome-
focused strategic goals and objectives in the strategic plan. It is a near-term result or achievement that 
leadership wants to accomplish that relies predominantly on agency execution to be accomplished. Agency 
priority goals reflect the top implementation-focused, performance priorities of Agency leadership and the 
Administration, and therefore do not reflect the full scope of our Mission. More information on these APGs is 
available on www.performance.gov.  
 
Goal statements for the APGs are as follows: 
 
James Webb Space Telescope (Webb) 
Strategic Objective 1.1 
Revolutionize humankind's understanding of the Cosmos and humanity’s place in it. The James Webb Space 
Telescope (Webb) will study every phase in the history of our universe, ranging from the first luminous glows 
after the Big Bang, to the formation of other stellar systems capable of supporting life on planets like Earth, to 
the evolution of our own solar system. By September 30, 2019, NASA will initiate on-orbit commissioning of 
Webb after launch. 
 
Mars 2020 
Strategic Objective 1.1 
Seeking signs of life on Mars: Explore a habitable environment, search for potential biosignatures of past life, 
collect and document a cache of scientifically compelling samples for eventual return to Earth, and contribute 
to future human exploration of Mars. By August 5, 2020, NASA will launch the Mars 2020 rover. To enable this 
launch date, NASA will deliver the instrument payload for spacecraft integration by September 30, 2019. 
 
International Space Station (ISS) 
Strategic Objective 2.2 
Use the ISS as a testbed to demonstrate the critical systems necessary for long-duration missions. Between 
October 1, 2017, and September 30, 2019, NASA will initiate at least eight in-space demonstrations of 
technology critical to enable human exploration in deep space. 
 
Exploration 
Strategic Objective 2.2 
Achieve critical milestones in the development of new systems for the human exploration of deep space. By 
September 30, 2019, NASA will conduct the Ascent Abort-2 test of the Orion Launch Abort System, perform 
the green run hot-fire test of the Space Launch System’s Core Stage at the Stennis Space Center, and roll the 
Mobile Launcher to the Vehicle Assembly Building to support the start of Exploration Mission-1 stacking 
operations. 
 
Commercial Crew Program (CCP) 
Strategic Objective 4.2 
Facilitate the development of and certify U.S. industry-based crew transportation systems while maintaining 
competition, returning International Space Station crew transportation to the United States. By September 30, 
2019, the Commercial Crew Program, along with its industry partners, will complete at least one Certification 
Review, following un-crewed and crewed test flights to the ISS. 
 



http://www.performance.gov/
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APPENDIX C: CROSS-AGENCY PRIORITY 
(CAP) GOALS 
The cross-agency priority (CAP) goals focus on major issues that require active collaboration between multiple 
Federal agencies and are intended to accelerate progress on a limited number of Administration priorities. The 
Government Performance and Results Modernization Act of 2010 requires agencies to address the CAP goals 
in their strategic plans, Annual Performance Plans (APPs), and Annual Performance Reports. Please refer to 
http://www.performance.gov for more information on the FY 2018-21 CAP goals, including progress updates 
and NASA’s contributions to the goals, where applicable. 
 
To ensure effective leadership and accountability across the Federal Government, each CAP goal typically has 
a named senior leader within the Executive Office of the President and another within one or more of the key 
delivery agencies. NASA is not a goal leader for any of the FY 2018-21 CAP goals, but does support select 
goals. NASA will provide additional information on its specific contributions to the CAP goals, where 
appropriate, in its FY 2020 Volume of Integrated Performance, scheduled for release in February 2019. 


APPENDIX D: PERFORMANCE GOALS 
For NASA’s performance goals and annual performance indicators, please see the current version of the APP 
within the Volume of Integrated Performance. The 2019 Volume of Integrated Performance, aligned with the 
2018 Strategic Plan, will be published in accordance with OMB guidelines. 


APPENDIX E: MANAGEMENT OBJECTIVES 
Strategic objectives reflect the outcome or management impact the agency is trying to achieve and generally 
include the agency’s role. Each objective is tracked through a suite of mid-term performance goals as well as 
accompanying annual performance indicators that are established separately in the APP. While not required, 
OMB encourages agencies to include management-focused objectives within their strategy performance 
framework. Management-focused objectives communicate improvement priorities for management functions 
such as strategic management of human capital, administration and control of information technology, efforts 
contributing to long-term sustainability, or stewardship of financial resources. NASA has captured these 
activities within Strategic Goal 4, a hybrid goal that highlights the emphasis the Agency places upon optimizing 
capabilities and operations for the future. Specifically, strategic objectives 4.1, 4.3, 4.4, 4.5, and 4.6 may be 
considered “management-focused” objectives.  


APPENDIX F: REGULATORY REFORM 
Under Executive Order (EO) 13777, titled "Enforcing the Regulatory Reform Agenda," NASA is required to 
identify a Regulatory Reform Officer and establish a Regulatory Reform Taskforce to evaluate existing 
regulations and make recommendations to the Administrator regarding their repeal, replacement, or 
modification, consistent with applicable law. To report the progress of NASA efforts toward meeting the 
requirements of EO 13777 and 13771, NASA has issued 0 of regulatory actions, 0 of deregulatory actions, and 
imposed 0 total incremental costs associated with regulatory actions in FY 2017. For FY 2018, NASA has set a 
goal of imposing 0 total incremental costs associated with regulatory actions in FY 2018. The costs reported 
are annualized at a 7 percent discount rate and are expressed in 2016 year dollars.   



http://www.performance.gov/
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APPENDIX G: ACRONYM LIST 
Acronym Definition   Acronym Definition 


AFRC Armstrong Flight Research Center, 
Edwards, CA 


 
LEO Low Earth Orbit 


APP Annual Performance Plan 
 


LSP Launch Services Program 


ARC Ames Research Center, Moffett Field, 
CA 


 
MAF Michoud Assembly Facility 


ARMD Aeronautics Research Mission 
Directorate 


 
MSD Mission Support Directorate 


CASIS Center for the Advancement of 
Science in Space 


 
MSFC Marshall Space Flight Center, 


Huntsville, AL 


CCP Commercial Crew Program 
 


NOAA National Oceanic and Atmospheric 
Administration 


CoF Construction of Facilities 
 


OCE Office of the Chief Engineer 


DHS Department of Homeland Security 
 


OCHMO Office of the Chief Health and Medical 
Officer 


DoD Department of Defense 
 


OCIO Office of the Chief Information Officer 
DoE Department of Energy 


 
OCOM Office of Communications 


DSN Deep Space Network 
 


OSMA Office of Safety and Mission 
Assurance 


EEE Electrical, Electronic, and 
Electromechanical  


 
R&D Research and Development 


FFRDC Federally Funded Research 
Development Center 


 
RPT Rocket Propulsion Test 


GRC Glenn Research Center, Cleveland, 
OH 


 
SCaN Space Communications and 


Navigation 


GSFC Goddard Space Flight Center, 
Greenbelt, MD 


 
SCAP Strategic Capabilities Assets Program 


HEOMD Human Exploration and Operations 
Mission Directorate 


 
SSC Stennis Space Center, Stennis Space 


Center, MS 


HRP Human Research Program 
 


SETMO Space Environments Testing 
Management Office 


ISS International Space Station 
 


SLS Space Launch System 


IV&V Independent Verification and 
Validation 


 
SMD Science Mission Directorate 


JPL Jet Propulsion Laboratory, La Cañada 
Flintridge, CA 


 
SMS Safety and Mission Success 


JSC Johnson Space Center, Houston, TX 
 


SOFIA Stratospheric Observatory for Infrared 
Astronomy 


KSC Kennedy Space Center 
 


STEM Science, Technology, Engineering, 
and Mathematics 


LaRC Langley Research Center, Hampton, 
VA 


 
STMD Space Technology Mission Directorate 


LEED Leadership in Energy & Environmental 
Design 


 
Webb James Webb Space Telescope 
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		Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth.

		Strategic Goal 4 - Optimize Capabilities and Operations.



		Johnson Space Center (JSC)

		Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries.

		Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for Sustainable Long-Term Exploration And Utilization.

		Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth.

		Strategic Goal 4 - Optimize Capabilities and Operations.



		Kennedy Space Center (KSC)

		Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries.

		Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for Sustainable Long-Term Exploration And Utilization.

		Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth.

		Strategic Goal 4 - Optimize Capabilities and Operations.



		Langley Research Center (LaRC)

		Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries.

		Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for Sustainable Long-Term Exploration and Utilization.

		Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth.

		Strategic Goal 4 - Optimize Capabilities and Operations.



		Marshall Space Flight Center (MSFC)

		Strategic Goal 1 - Expand Human Knowledge through New Scientific Discoveries.

		Strategic Goal 2 - Extend Continuous Human Presence Deeper into Space and to the Moon for Sustainable Long-Term Exploration and Utilization.

		Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth.

		Strategic Goal 4 - Optimize Capabilities and Operations.



		Stennis Space Center (SSC)

		Strategic Goal 2 – Extend Continuous Human Presence Deeper into Space and to the Moon for Sustainable Long-Term Exploration and Utilization.

		Strategic Goal 3 - Address National Challenges and Catalyze Economic Growth.

		Strategic Goal 4 - Optimize Capabilities and Operations.
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