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Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
Continuing Support for Existing Access and Workforce Development Programs
Problem Statement:
NAU offers a legacy of strong programs that align with the workforce demand across the State of Arizona. The programs serve transfer
students, including adult learners, through statewide and online delivery modes. Additionally, the support for the development of real-time
labor demand and workforce analysis is aligned with the programming offered. The continuation of these program investments is critical to
continue the delivery and support of flexible high-quality programming that meets the needs of the Arizona workforce.

Program Description:
The existing academic programs supported through A/WD TRIF funding cross many disciplines. They are intentionally designed in flexible
manners, including but not limited to 90/30-degree completion programs, certificates, and graduate degrees. For the 90/30-degree
completion programs, NAU faculty collaborate with our community college partners to design and design programs in Arizona that include
well-articulated progression plans for students to follow from entry point through graduation. The following academic discipline areas
deliver more than sixty certificate, undergraduate and graduate programs online and at statewide sites through the TRIF A/WD initiative.
These programs will continue to be supported with this important funding: Communication Sciences & Disorders Programs, Educational
Leadership Programs, Educational Psychology Programs, Educational Specialties Programs, Teaching & Learning Programs, Health
Sciences Programs, Nursing Programs
What is the University's Advantage and/or Anticipated Funding Opportunities?
NAU has a significant advantage for serving Arizona transfer students and adult learners through the delivery of workforce-driven programs
at our statewide sites. These locations provide place-bound students the much-needed access to high-quality educational pathways, while
empower them to maintain their life commitments, particularly jobs, family, and community responsibilities.

Is there an Arizona Specific Benefit or Impact?
High-growth labor trends are commonly described as above-average student and labor market demand growth and volume. According to
Hanover Research, Arizona student degree completion trends and employment projections indicate there are 11 high-growth fields
projected at the bachelor’s level. Additionally, there are 14 high-growth fields projected at the master’s level. All projected high-growth
fields are captured within the existing academic programs supported through A/WD TRIF funding. The continued delivery of these programs
is essential for the sustainability and growth of programs that align with current and projected workforce trends.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
2,758,788

2023
2,539,588

2024
2,539,588

2,758,788

2,539,588

2,539,588

2022

2023

2024

1,235
2,749

1,321
2,941

1,454
3,235

Total
7,837,964
0
0
0
7,837,964

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Total
0
0
4,010
8,925
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
Continuing Support for Existing Access and Workforce Development Programs
2022 Progress Summary:
Accomplishments: TRIF AWD supported 53 workforce-aligned undergraduate and graduate programs and certificates offered through the
College of Education and the College of Health and Human Services away from the Flagstaff campus. These programs are designed to
align with Arizona workforce needs and are offered online, in-person at 18 statewide locations, and through organizational partnerships with
individual school districts and other businesses. These programs have multiple entry points and are designed as transfer friendly for those
students with some college and no degree. Although there were some enrollment decreases at both the graduate and undergraduate level,
across these pandemic impacted industries we maintained our historic retention and competition rates. As the demand for qualified
educators and healthcare professionals in Arizona continues to increase NAU closely monitors the real-time labor demand for opportunities
for new program development and expanded partnership opportunities.
Investment Details: TRIF AWD funding supported 27 full-time faculty lines across 53 education and health science programs. Operational
funding was used for vendor supported program market research and analysis, as well as for licenses for EMSI, an online platform used for
internal market research and career demand, to support decision-making reflecting real-time market changes. Since many of these
programs were part of the previous 5-year plan, we were able to expend approximately $40,000 of the carry-forward from FY21 on this
initiative.
Future Outlook: NAU will continue to adapt academic programming to meet changing workforce needs and to help distinguish itself among
the growing competition for Arizona students. Strategic efforts to increase enrollment in these on-going statewide and online programs are
being addressed through various institutional taskforce and workgroup efforts focusing on regional workforce development, intentional
marketing, wrap around student support services, and targeted recruitment to areas of high job demand with low community credentials,
and other historically minorized communities.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
2,798,571

2023

2,798,571

2023

2024

0

2023

0

Total
2,798,571
0
0
0
2,798,571

Performance Measures
2022
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

1,362
776

2023

2023

2024

2023

Total
0
0
1,362
776
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
Student Service and Support
Problem Statement:
As US society has increasingly created a narrative of questioning the value of higher education, students and their families have had
greater interest in assurances that the university experience and achieving a college degree will lead to social mobility through expanded
employment opportunities. This specific population will benefit from a prescriptive degree completion plan that increases access through
barrier-free support. Now more than ever, it is critical that all students, including adult learners, receive holistic services and support
throughout the student lifecycle, particularly in the areas of purposeful academic and career alignment, participation in internship and
externships, transferable career skill development, and strong job seeking skills.
Program Description:
Example of proposed programming:
• University Advising Access Connected Care Team: The creation of the University Advising Access Connected Care Team (ACCT) will
build new institutional services devoted to increasing access and student success, with a particular emphasis on non-traditional transfer
students and academic programs supporting workforce development. We will directly address the distinct needs of non-traditional and adult
learners through a case-management approach, which guides students through institutional policies and processes, serves students
outside traditional business hours, and integrates an infrastructure that utilizes data and technology for data-driven decision-making and
efficient operations.

What is the University's Advantage and/or Anticipated Funding Opportunities?
ACCT will substantially improve our ability to open access pathways and build capacity in workforce development programs. The North
Valley site provides an ideal location convenient for place-bound students within Phoenix, Statewide Sites, and surrounding communities.
We will provide on-site services at the North Valley site with a focus on degree attainment in a timely and cost-effective manner. The
student support will collaborate across university and community college partners to attract and serve students with barrier-free
educational pathways, including the development of a comprehensive structure for accessing prior learning for credit.

Is there an Arizona Specific Benefit or Impact?
In July 2021, Arizona ranked 39th amongst US states in unemployment rates at 6.6% (national average is 5.4%) and 33rd in college
attainment rates (30% compared to the national average of 33%). College degrees can result in greater access to higher paying jobs and
provide protection against unemployment. But college degrees alone do not provide access to higher paying job opportunities; students
also need experiences that build transferable job skills and access to social networks that provide access to such jobs. NAU will advance
its commitment to equitable postsecondary value by embedding career development in academic programs, and providing direct support
to students to build a strong professional portfolio of transferrable career skills enhanced with internship experiences.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
1,277,146

2023
1,219,979

2024
1,082,361

1,277,146

1,219,979

1,082,361

2022

2023

2024

481
1,070

713
1,587

977
2,174

Total
3,579,486
0
0
0
3,579,486

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Total
0
0
2,171
4,831
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
Student Service and Support
2022 Progress Summary:
Accomplishments: A cross-divisional taskforce was launched in the fall of 2021 to review current student support services for online and
statewide students and to identify opportunities for enhancing services statewide. As a result of that work, new and expanded student
support services were identified and plans developed with implementation beginning in late spring 2022. These plans include the
development of wrap-around support services for students, including advising, retention, financial aid, tutoring, mental health and other
services. New efforts to enhance NAU's undergraduate transfer process to gain speed-to-decision and efficiencies in processes are
underway.
Investment Details: A new admissions transfer manager was hired to lead improvements to transfer processes. This enhanced process was
launched in June and has already positively impacted over 300 transfer students. A new position was developed: Senior Student
Development Coordinator with a search process launching in fall 2022. Additional planning for prior learning assessments and career
services are also underway.
Future Outlook: A challenge to providing support services to adult-learners and other students learning online or at statewide locations is
that most services are offered only online, as it is not currently practical for full-service teams to be deployed at the more than 20 locations
away from Flagstaff where our students live, work, and learn. We have developed a proposal to create regional service hubs throughout the
state that will provide comprehensive support for all learners who desire in-person services.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
81,590

2023

2024

81,590

0

0

2022

2023

2024

Total
81,590
0
0
0
81,590

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

0
315

Total
0
0
0
315
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
Instructional and Graphic Design Support for High-quality Programming
Problem Statement:
Providing well-developed faculty professional development programs increases overall organizational satisfaction. Professional instructional
design drives engaging learning experiences within faculty coursework. A focus on instructional design is necessary to develop and deliver
high-quality, accessbile programs for all learners. Course enrichments for adult learners will provide classroom design that create effective
learning experiences. Busy working professionals will be more engaged and retained through professional design practices. Ongoing TRIF
funding will support innovative development of new and existing programs, including alternative credentials, learning modules, stackable
programming, as well as prior learning assessments and portfolios.
Program Description:
The following instructional and graphic design strategies will be supported through the TRIF A/WD initiative.
• Coordination of a university-wide instructional and graphic design team to develop transformative and equitable educational opportunities
for all learners, including the growing diverse population of adult learners and working professionals
• Intentional universal design practices for the creation of instructional materials and utilization of educational technology that enables
student success
• Ensuring that workforce training, lifelong learning, and professional development programs are developed with competency-based focus
design that articulate to learning outcomes

What is the University's Advantage and/or Anticipated Funding Opportunities?
Designing classroom instruction that utilizes emerging educational technologies to engage and satisfy adult learners will lead to highquality learning experiences. The ongoing support of the coordinated team of instructional and graphic designers aligns with NAU’s vision to
create access to high-quality programming by delivering the highest course quality through the professional development of NAU faculty.

Is there an Arizona Specific Benefit or Impact?
NAU serves a diverse population of students through the statewide and online programs. The instructional and graphic designers provide
expert learning design, educational graphics and creative design, educational technology services, and training support for all NAU faculty,
including online and statewide faculty members. Instructional design principles will support the faculty to deliver engaging content that will
lead to effective connections between students, faculty, as well as more involvement from students in their learning.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
1,123,554

2023
1,123,553

2024
1,123,553

1,123,554

1,123,553

1,123,553

2022

2023

2024

50
100

100
200

200
300

Total
3,370,660
0
0
0
3,370,660

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Total
0
0
350
600
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
Instructional and Graphic Design Support for High-quality Programming
2022 Progress Summary:
Accomplishments: The e-Learning Center's work to support faculty in the design and development of high-quality courses has continued
comparable with previous year’s output. 49 course development and/or course redesigns were completed. Although we anticipated an
increase in online asynchronous course development due to COVID-19, instead we saw a significant increase of support requests for online
synchronous courses, taught via Zoom. The e-Learning Center developed new faculty training resources, workshops, tutorials, and
webinars in support of a variety of teaching and learning initiatives, many in partnership with the Teaching and Learning Center and Faculty
Professional Development offices. Funding in this initiative also supports staffing of the Information Technology Services (ITS) 24/7 help
desk for student and faculty technical support.
Investment Details: The e-Learning Center supports 12 FTE and includes funding support for technical help-desk and faculty development
efforts for the institution. There were some staffing changes through retirements and other departures that resulted in salary-savings.
Remaining vacancies will be filled in FY23. The ITS help-desk continues to support student employees, including those on federal work
study.
Future Outlook: The e-Learning Center will be deeply involved in the transition of the NAU learning management system (LMS) from
Blackboard to Canvas for our traditional online courses, and from OpenLMS to Canvas for our Personalized Learning program, and from
LifterLMS to Canvas for our Continuing Education programs. All online courses begin migration to the new system beginning Fall 2022
Summer for the Fall launch in 2023. We believe that Canvas will better serve students by consolidating support resources around a single
LMS, and because Canvas is a more intuitive system with more consistency among courses. The ITS help-desk will be enhancing its
Knowledge Base and other customer tools with the launch of Canvas.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
797,747

2023

2024

797,747

0

0

2022

2023

2024

Total
797,747
0
0
0
797,747

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

148
609

Total
0
0
148
609
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
Workforce Training, Lifelong Learning, and Professional Development
Problem Statement:
Arizona is facing a worker shortage across several sectors, including the service industry, high-skilled technical talent, and manufacturing
environments. Arizona sectors with high job losses due to the pandemic include education, sales, and social services, with the current job
market privileging bachelor’s and master’s degree recipients. Arizona’s Hispanic or LatinX populations are reported at 31.7%, a significantly
higher percentage than the rest of the country. Hispanic, first-generation, non-traditional, and low-income students often seek formal
education and/or workforce training to enhance their opportunities. The demand for workforce training, lifelong learning, professional
development will remain strong as community members seek alternative educational pathways toward sustainable employment.
Program Description:
Mesa Workforce Development Center: The NAU School of Hotel and Restaurant Management (SHRM) is working with Intermestics
Partners and Kind Hospitality to develop a facility that will serve as an education and training hub located at Skybridge Arizona in Mesa, AZ.
The leaders of SkyBridge estimate 10,000-12,000 new jobs will be created within the next decade on site, based on the mixed use of the
3.5 million square feet slated for development, and that is just within Phoenix-Mesa Gateway Airport. The Center will prepare students and
workers for jobs by providing the necessary skills and credentials through apprenticeships and employer required occupational training in
addition to their regular academic instruction. Other proposed workforce training, lifelong learning, and professional development programs
include a Microelectronics Workforce Training Program, Industry 4.0 Workforce Training Lab, Financial Planning Certificate, Risk
Management and Insurance Certificate, Hospitality Innovative Technology (HIT) Certificate, Organizational Leadership Series, Customer
Service Institute, and K-12 Center.
What is the University's Advantage and/or Anticipated Funding Opportunities?
The Mesa Workforce Development Center Skybridge partner, Swift, is already a corporate partner for the W.A. Franke College of Business
(FCB) Risk Management and Insurance (RMI) program. The corporation has made a significant donation to the RMI program.
The state of Arizona has been home to many semiconductor and electronics manufacturing companies since 1950’s. Recently, TSMC and
Intel both announced their investment to build additional semiconductor fabs in Chandler, AZ. The Microelectronics Workforce Training
Program will provide the industry with a talented and intelligent university-educated workforce that will innovate, build new products, and
adapt to new technologies.
Is there an Arizona Specific Benefit or Impact?
Providing affordable, accessible, and flexible workforce education and training where people work and live is critical to Arizona future. NAU
will help develop the talent that employers need to accommodate present and future demand for their products and services.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
800,600

2023
740,456

2024
761,350

800,600

740,456

761,350

2022

2023

2024

100
165

200
300

300
475

Total
2,302,406
0
0
0
2,302,406

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Total
0
0
600
940
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
Workforce Training, Lifelong Learning, and Professional Development
2022 Progress Summary:
Accomplishments: The Continuing Education Department completed its second year of service in FY22. This unit is responsible for
development of alternative and continuing education classes for our communities and completes our real-time workforce and market
demand analyses for Academic Affairs.
Organizational groundwork for the development of the Mesa Workforce Development Center was on-going during FY22 and we anticipate
a contract to be in place in the first half of FY23, securing the space as an education and training hub in the east valley. Additional
workforce training, lifelong learning, and professional development programs are being developed with anticipated launches throughout
FY23. These include: a Microelectronics Workforce Training Program, an Industry Workforce Training Lab, non-credit certificates in
Financial Planning, Risk Management and Insurance, Hospitality Innovative Technology, an Organizational Leadership series, a Customer
Service Institute, and professional development expansion for the K12 Center.
Investment Details: With negotiations underway for the Mesa Workforce Development Center, our investment in this reporting period has
been limited to our Director for Continuing Education; one FTE.
Future Outlook: With our college partners engaged in their workforce education and training programs in the fall of 2022, we look forward to
launching these alternative educational pathways throughout the next reporting period.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
123,907

2023

2024

123,907

0

0

2022

2023

2024

Total
123,907
0
0
0
123,907

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

0
163

Total
0
0
0
163
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
New and Expanded Programming
Problem Statement:
The Covid-19 pandemic has disrupted the labor market in unprecedented manners across the State of Arizona, including the closings of
nonessential businesses, significant demands in healthcare, and sudden shifts to remote work. These disruptions have resulted in
displacements of much of the workforce, including but not limited to, service workers, education providers, sales, and social service fields.
A significant number of affected workers represent socioeconomically vulnerable diverse populations. Workers are urgently seeking flexible
and stackable pathways of education that provide new career and advancement opportunities through upskilling and furthering their
educations.
Program Description:
We have organized an action team to provide an inclusive and collaborative review of our current portfolio of academic programs, delivery
models, and student services for each of the statewide sites. This action team is further charged to identify the unique labor demand needs
of the individual communities surrounding each statewide site and provide recommendations for new and expanded programming in
collaboration with the community college partners. Programming recommendations will include workforce development strategies and
student services to best serve our current and future students across the State of Arizona. NAU’s implementation of related actions will be
data-driven and well-informed through the collective voices and work of the action team. The commitment of A/WD funding is critical for the
success of this effort. Examples of potential programming: Grow Your Own Program – Teacher Education: The Grow Your Own program
will prepare future teachers to make a difference in their communities. CS4ALL Teaching Certificate – Teacher Education: NAU’s strong
expertise in computer science pedagogy and teacher training make it a natural partner in the state’s Computer Science vision.
What is the University's Advantage and/or Anticipated Funding Opportunities?
We are well-positioned to reach urban and rural communities through our established statewide sites. The delivery of new and expanded
programs will represent high workforce demand and will also provide much needed access to local communities. Proposed expansion of
programs will offer a wider range of credentials and new ways of operating in collaboration with community colleges, including opportunities
to partner across staff and faculty, building stackable program pathways, and employing universal design practices across programs in
90/30 programs.

Is there an Arizona Specific Benefit or Impact?
As reported in the 2020 College Completion Report, most of the state public universities’ graduates stay in Arizona, find jobs, and
contribute to the state’s workforce. Providing access to degree attainment in high demand fields for place-bound adult learners will continue
to support who would otherwise face undue challenges in pursuing a baccalaureate or graduate degree. Additionally, we will provide
upskilling of the workforce communities surrounding our individual statewide sites that will provide pathways for securing a job near their
homes and result in the retention of our working residents of Arizona.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
219,112

2023
555,624

2024
672,348

219,112

555,624

672,348

2022

2023

2024

20
30

60
60

120
120

Total
1,447,084
0
0
0
1,447,084

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Total
0
0
200
210
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Access and Workforce Development
Program Name:
New and Expanded Programming
2022 Progress Summary:
Accomplishments: Several institutional taskforces were convened FY22 to explore new programming and service needs for non-Flagstaff
learners. This work, lead by faculty and staff, included assessing workforce needs across Arizona and aligning those needs with current or
new academic programming. As a result of this work, several new programs were identified and approved and recruitment for faculty and
staff positions are underway in FY23. We have also launched searches for existing programs that we will expand to offer in new locations
or modalities.
Investment Details: The work of the taskforce(s) to identify and implement programs in support of this initiative were funded elsewhere, no
expense for this project were incurred in FY22. We expect new programs to launch in FY23 and in FY24. Expenses will include faculty and
staff salaries and course development stipends where applicable.
Future Outlook: NAU will be implementing the following expanded academic programs in FY23: The Master of Organization Leadership,
historically offered online, will be offered in Personalized Learning and will be our first competency-based program built in Canvas, our new
LMS. We will launch our Flagstaff-based undergraduate Mechanical Engineering program at NAU-Yuma Branch Campus. And we will be
adding to our existing online and statewide Justice Studies Program with a new Justice Studies Emphasis and Undergraduate Certificate
both online and statewide students.
New programming in FY23: we are launching an online teaching certificate in Computer Science, and adding support for a new online
Humanities faculty member to support undergraduate programs and new general studies requirements. We have just completed an internal
call for proposals for new workforce focused academic programs for FY24 and expect to being the curricular approval process for these
new programs in the fall. Once approved, these programs will launch in fall 2023.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
0

2023

2024

0

0

0

2022

2023

2024

Total
0
0
0
0
0

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

0
0

Total
0
0
0
0
0
0
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Improving Health
Program Name:
Pathogen Genomics
Problem Statement:
The Challenge: Rapidly characterize outbreaks of pathogens to inform and enable community response. The COVID-19 pandemic
illustrated that rapid detection of microbial pathogens is critical to an informed community response. Although the pandemic illuminated the
need for screening in the eyes of many Americans, rapid and reliable detection strategies are also crucial for doctors to prescribe
appropriate antibiotic regimens and to identify emerging biothreats. In Arizona, environmental monitoring of pathogens found in soil or
animal hosts (e.g. Valley fever, West Nile virus) is necessary to inform appropriate community responses. New detection and mitigation
strategies will be a national priority and the need for skilled professionals to collect and interpret this data has never been more important.
Program Description:
Northern Arizona University’s program in Pathogen Genomics research is primarily carried out through the world-renowned Pathogen and
Microbiome Institute (PMI), with complementary research in this area in the Department of Biological Sciences and School of Informatics,
Computing & Cyber Systems. Major focus areas include the evolution, ecology, and epidemiology of human and animal pathogens
spanning those involved in hospital-acquired infections, to anthrax, plague, biological warfare agents, to virulent viral pathogens such as
COVID-19. Research strengths encompass microbiology, high throughput genetics and genomics analysis, bioinformatics and drug
development. Cutting-edge research efforts are also contributing to our understanding of the human microbiome through identification and
characterization of the communities of microorganisms of the human gut, sinuses, and skin, for example, which are associated with human
health and disease.
What is the University's Advantage and/or Anticipated Funding Opportunities?
NAU is uniquely equipped to address this challenge due to its core strength in microbial genetics, genomics and microbiome sciences, and
its history of training undergraduate researchers to support the health-care and biotechnology industries. Anchored by PMI, which includes
a state of the art BSL3 laboratory and vivarium, NAU will continue to maintain robust relationships with external clients at the DHS and
DoD. Recent investment into PMI has enabled it to grow its portfolio to include expertise in virology and computational sciences. On
average, Pathogen Genomics researchers have trained over forty undergraduate researchers annually over the previous five-year period
and continue to provide exemplary training in the fundamentals of genomic research. These students go on to outstanding next steps after
NAU, including medical school and top graduate programs.
Is there an Arizona Specific Benefit or Impact?
Pathogen Genomics researchers specialize in infectious disease that affect Arizona and the Southwest. Their expertise was instrumental to
the community response to COVID-19 and they play important roles in continued monitoring efforts. The program has proven to be
effective in training students for jobs in translational genetics and medicine. In addition to researching pathogens with a significant
presence in the state, NAU launched the COVID-19 Testing Service Center to grow the SARS-CoV-2 virus and test new drugs against it,
giving Arizona an edge in responding to the crisis. NAU’s TRIF investments will ensure researchers continue to make discoveries and invent
new technologies that have an immediate and long-lasting impact on the health and well-being of the population of Arizona.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
180,000
359,788
185,000
0
724,788

180,000
385,467
185,000
0
750,467

180,000
459,800
185,000
0
824,800

Total
540,000
1,205,055
555,000
0
2,300,055

2022
0
4
17
50
6,000,300
52
0

2023
0
5
22
52
6,493,946
57
0

2024
0
6
24
55
6,890,261
62
0

Total
0
15
63
157
19,384,507
171
0

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Improving Health
Program Name:
Pathogen Genomics
2022 Progress Summary:
Accomplishments: NAU continues to make cutting-edge discoveries of high impact to Arizona on the epidemiology, ecology and evolution
of human pathogens based on its core expertise in microbial genetics and the microbiome sciences, and its scientists work closely with
students to train them for highly skilled jobs in the biomedical sciences. Over the course of the last year, NAU faculty have participated in
the National Institutes of Health advisory panel for long-covid research and has been helping to develop the national strategy to address
this emerging disease. Researchers in the Pathogen Genomics program developed advanced immunological methods and described how
prior infections with seasonal corona viruses affects SARS-COV2 risk. Further, NAU researchers have joined with partner faculty at UA and
ASU to form the Arizona Valley Fever consortium and coordinate their research to understand, prevent, and treat this disease of particular
concern in AZ and the greater Southwest. Ongoing work funded by the National Cancer Institute explores linkages between the human
microbiome and cancer risk.
Researchers in the Pathogen Genomics initiative work to train undergraduates in modern genomic laboratory techniques and analytical
methods both in the laboratory and in the community. In addition to the many undergraduates who participate in laboratory work, a new
effort received funding from the Chan Zuckerberg Initiative which is training Native Americans in computational science in order to increase
representation in this in-demand career pathway.
Investment Details: In FY2022, TRIF funds were used to invest into operational support and instrumentation in PMI, as well as partial
support for research projects into COVID wastewater screening and the role of the microbiome in the onset of neurodegenerative disease.
Funds were also used to support ongoing efforts in the COVID-19 Testing Service Center. Support for undergraduate and graduate
researchers was provided either directly to the program or indirectly through awards from the Seed, Equipment and Infrastructure
Investment program and funds were provided for general research infrastructure support utilized by program members. As this program is
a continuation of efforts described in our previous five-year TRIF plan, investments were supported by operational funds from FY22 as well
as carry-forward funds from FY21.
Future Outlook: The Pathogen Genomics program will continue to pursue important problems in human health and endemic threats within
the state and will expand the number of students trained in these important areas. Upgrade of laboratory infrastructure utilized by the
COVID Testing Center are scheduled for 2023, as well as investments into genetic sequencing instrumentation and data analysis tools.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
277,623
478,478
134,651
890,752

0

0

2022
0
3
24
36
6,734,981
90
0

2023

2024

Total
277,623
478,478
134,651
0
890,752

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Total
0
3
24
36
6,734,981
90
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Improving Health
Program Name:
Biotechnology and Bioengineering
Problem Statement:
The Challenge: Developing new technologies to address critical medical needs of Arizona and the nation. The need for innovative solutions
to medical problems is ever-present in society. Arizona has significant areas of medical need common to our civilian and veteran
populations. As a single example, the NIH has dedicated programs to spur the development of tools and rehabilitation strategies to prevent
ambulatory decline in aging populations, and the DoD has a need for similar technologies to aid human performance of service members
and recovery of injured veterans. Technologies that respond to current and emergent needs of civilians that are also positioned to serve the
needs of deployed military and injured veterans represent highly attractive investment areas for the state.
Program Description:
The Bioengineering and Biotechnology initiative is supported by a recently established PhD program in Bioengineering and by researchers
in diverse departments, including Biological Sciences, Applied Physics & Materials Sciences, Chemistry, Health Sciences, Athletic Training,
and Mechanical Engineering, which form collaborative interdisciplinary groups to carry out basic and applied research in areas including
personal bionics and wearable robotics, rehabilitation, hearing improvement, development of materials and devices for biocompatible
implants, sensors, wound healing agents, and other medical devices. NAU researchers are positioned well to partner with faculty at other instate institutions to further develop research programs and provide experiential learning opportunities for our students in this broader area.

What is the University's Advantage and/or Anticipated Funding Opportunities?
As the home of the medical devices division of industry pioneer W.L. Gore, Flagstaff is a center of innovation within the state for
bioengineering and medical devices. Previous program investment enabled NAU to contribute to these fields while concurrently training
students to meet the workforce needs of these industries. NAU will draw from expertise in the departments of Biological Sciences,
Chemistry, Mechanical Engineering, and Applied Physics & Materials Sciences to pursue external funding opportunities in Defense as well
as NIH. Skills of NAU researchers participating in this program complement larger programs at our partner institutions in the state, and
collaborative projects among universities are likely to yield further positive outcomes and expanded research opportunities for our students,
in turn providing graduates strong fundamental skills for employment in the biotechnology or medical devices industries.
Is there an Arizona Specific Benefit or Impact?
Wearable technology, sensors, precision medicine, and medical device development are a focus of the Bioengineering and Biotechnology
program, and NAU will continue to develop intellectual property and licensable technology in these areas. Ongoing work has fostered
SBIR/STTR grants and start-up companies based on NAU technology, and further investment will expand these opportunities. Arizona in
general and Flagstaff in particular is home to many industries that require skilled workers in medical devices and translational biotechnology
research. Investments in bioengineering and biotechnology are catalyzing discoveries that improve lives, foster economic growth and
provide cutting-edge training for a diverse population of students who will join Arizona’s workforce.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
416,500
263,704
117,450
0
797,654

2023
512,500
128,489
0
0
640,989

2024
0
153,267
0
0
153,267

Total
929,000
545,460
117,450
0
1,591,910

2022
416,500
3
18
30
1,502,864
22
0

2023
512,500
4
19
35
1,552,940
24
0

2024
0
6
22
40
1,587,303
26
1

Total
929,000
13
59
105
4,643,107
72
1

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Improving Health
Program Name:
Biotechnology and Bioengineering
2022 Progress Summary:
Accomplishments: Investments into bioengineering and biotechnology at NAU have catalyzed discoveries that improve lives, fostered
economic growth inside and outside the state, and provide cutting-edge training for undergraduates and graduate students who will join the
biotechnology workforce. Research in this field focuses on a wide range of areas, including personal bionics and wearable robotics,
rehabilitation, hearing improvement and materials and devices for biocompatible implants and sensors. Over the course of the previous
year, our researchers in biomechatronics commercialized technology developed at NAU in the area of robotic exoskeletons that help
children who are limited in their ability to walk. This technology formed the basis of the Flagstaff startup company BioMotum, which was
successfully launched last year. Program researchers have also made substantial developments into new biocompatible materials that aid
treatment for cerebral aneurisms. In 2021, program researchers continued to collaborate with industry partners on small molecule drug
candidates capable of slowing the progression of hearing loss.
Student training and mentorship is a significant focus of faculty in the Biotechnology and Bioengineering program. In 2021, faculty in the
Departments of Mechanical Engineering and the Department of STEM Education received funding for a new program designed to
encourage students from underrepresented populations to enter into careers in engineering and computer science. By its completion in
2028, the group expects to award 116 scholarships to students for entry into these programs.
Investment Details: In FY2022, TRIF funds were used to support faculty startups in Bioengineering, as well as short seed projects that
aimed to develop pilot data for applications to external programs. TRIF funding was used to help defray costs associated with tech transfer
activities in this program. Support for undergraduate and graduate researchers were provided either directly to the program or indirectly
through awards from the Seed, Equipment and Infrastructure Investment program and funds were provided for research infrastructure
support utilized by program members.
Future Outlook: The Biotechnology and Bioengineering program will continue to be an important resource for training students for Arizona’s
workforce, and expansion of training and experiential learning opportunities for students from underrepresented populations is expected.
New teacher-scholar faculty hires are expected in the program who will help serve NAU’s mission of providing exceptional learning
opportunities for students.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
80,908
478,478
85,288

2023

2024

644,674

0

0

2022
95,521
4
37
43
2,467,362
52
1

2023

2024

Total
80,908
478,478
85,288
0
644,674

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Total
95,521
4
37
43
2,467,362
52
1

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Improving Health
Program Name:
Community Health Research
Problem Statement:
The Challenge: Reducing health disparities in rural and underserved populations. Many prevalent diseases in America disproportionately
affect minority and underserved/rural populations, and this trend is often magnified in the southwest. In Arizona, the mortality rates
associated with diabetes are nearly eight-fold higher than the state average for Native American communities and two-fold higher for
Hispanic/Latino populations. A 2020 CDC report also found that Native Americans have higher incident rates of many cancers compared to
non-Hispanic White people (www.cdc.gov/cancer/dcpc/ research/articles/cancer-AIAN-US.htm). The factors that contribute to health
inequity are multifaceted and require a coordinated and interdisciplinary response.
Program Description:
The Community Health Research program will further develop NAU’s nationally recognized capacity to produce translational health
research and discoveries in community-based healthcare research, precision and personalized medicine, infectious disease control, and
partnership-based clinical research for the diverse populations of Arizona and beyond. The program supports a wide range of research into
chronic health conditions such as cardiac disease, obesity, dental health, communicative disabilities, , cancer, health informatics, and
wellness training research, among others. Faculty across departments in the College of Health & Human Services, the College of
Engineering, Informatics & Applied Sciences, the College of the Environment, Forestry & Natural Sciences, and the College of Social &
Behavioral Sciences work in collaborative, interdisciplinary groups to transform evidence-based bioscience and health care applications to
improve lives and foster economic growth in Arizona and beyond.
What is the University's Advantage and/or Anticipated Funding Opportunities?
Previous investment into this program has paid dividends via the establishment of the Center for Health Equity Research (CHER) and the
Southwest Heath Equity Research Collaborative (SHERC); moreover, NAU has a longstanding focus on basic science impacting cancer
health disparities, community health and student training through the Partnership for Native American Cancer Prevention (NACP), which is
a partnership with the University of Arizona Cancer Center (UACC) funded by the National Cancer Institute. Achieving health equity,
eliminating disparities, and improving population health is a of the goal of the Health People 2030 initiative set forth by the Department of
Health and Human Services. Together, Community Health researchers equip Native American, Hispanic and other diverse students with
high impact multidisciplinary training that prepares them for a wide variety of solutions-oriented jobs in critical areas of need.
Is there an Arizona Specific Benefit or Impact?
Investment into the Community Health Research program serves address health disparities in underserved populations throughout the
state and trains diverse students for careers in health-related occupations. Program researchers and their mentees are spearheading
interdisciplinary and culturally informed efforts to find community-driven solutions to address health inequities wherever they exist. By
building valuable partnerships with local and regional healthcare providers, research institutions and tribal communities, program
researchers are making important developments in community and behavioral health sciences, which are particularly valuable for rural
Arizona communities that do not have the same access to public health resources as do individuals in Phoenix or Tucson.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
60,000
359,788
0
0
419,788

2023
60,000
385,467
0
0
445,467

2024
0
459,800
0
0
459,800

Total
120,000
1,205,055
0
0
1,325,055

2022
0
4
22
15
3,539,802
40
0

2023
0
5
27
18
3,381,061
44
0

2024
0
7
28
22
3,217,860
48
0

Total
0
16
77
55
10,138,723
132
0

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Improving Health
Program Name:
Community Health Research
2022 Progress Summary:
Accomplishments: The Community Health Research program continues to develop NAU’s capacity to produce transformative translational
health research and discoveries in community-based healthcare research, precision and personalized medicine, infectious disease control,
and partnership-based clinical research for the diverse populations of Arizona. A key strategic goal of this program is to invest in research
and workforce training to address healthcare disparities for underserved populations, including Native Americans, Hispanics, and rural
communities.
Research into health equity has immense impacts in the promotion of health and well-being for diverse communities throughout the state of
Arizona. TRIF funds directly supported several pilot and other initiatives over the previous year. A pilot project focused on hotel workers and
low wage earners was funded by The NARBHA Institute for longer-term study, while the HIV/AIDS education program implemented on
Navajo Nation, NAPASSA, led to funding through NIH. TRIF-supported faculty were also instrumental in novel programs aimed at training
the health workforce of the state, receiving funding for the Navajo NARCH Partnership, the ABRC Health Education Program, several
Community Health Worker grants, and two graduate certificate programs at NAU. The Navajo NARCH Partnership, a collaboration with
Diné College (Navajo Nation tribal college) has led to the establishment of the Indigenous Health track of NAU’s MPH program. TRIF funds
supported mentoring and career development for 20 MPH and Interdisciplinary Health PhD students, more than 85% of whom are Native
American or Hispanic. In addition, several high school students and undergraduate students have been employed and/or mentored via
these initiatives.
Investment Details: In FY2022, TRIF funds were used to support research projects within Native American community health programs as
well as faculty and student support in the Center for Health Equity Research and associated with the Partnership for Native American
Cancer Prevention. Support for undergraduate and graduate researchers were provided either directly to the program or indirectly through
awards from the Seed, Equipment and Infrastructure Investment program and funds were provided for general research infrastructure
support utilized by program members. As this program is a continuation of efforts described in our previous five-year TRIF plan, investments
were supported by operational funds from FY22 as well as carry-forward funds from FY21.
Future Outlook: The Community Health Research program will continue its important outreach efforts into Native American and rural
communities that are affected by health disparities. Expansion of the research and educational certificate programs to enable an increase
in students trained for the health workforce in these areas are planned.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
86,010
478,478

2023

2024

564,488

0

0

2022

2023

2024

Total
86,010
478,478
0
0
564,488

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

1
24
31
10,068,685
42
0

Total
0
1
24
31
10,068,685
42
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
National Security Systems
Program Name:
Cybersecurity and Innovative Materials
Problem Statement:
The Challenge: Preventing cybercrime through the development of hacker-resistant security measures and novel materials. As of
December 2020, global economic losses from cybercrime were estimated to be over a trillion dollars, and over half of companies that
experienced a cyberincident admitted to having no plan to respond to or prevent a future incident. The most pressing challenge is the need
for cybersecurity that cannot be easily defeated. Novel approaches include embedded encryption in hardware, innovation in secure
quantum computing, nanotechnology and robust microelectronics. The development of innovative materials to address these concerns also
has practical applications spanning national security, the production of clean energy and water, and microelectronics.
Program Description:
The Cybersecurity and Innovative Materials program addresses key challenges for secure computing and the development of
microelectronics. Cybersecurity for information and communications systems, reconfigurable computing, remote sensing, and the internet
are areas of major concern for industry operations, institutional protection of data, computer-to-computer communications, and other
related applications. Every technology-oriented industry requires increasingly sophisticated approaches to computing systems operations,
computing applications, and data protection. In addition to the need for cybersecure materials, the society of tomorrow will increasingly rely
on bioelectronics and biosensors, quantum computing, nanotechnology, and those for novel energy storage. All of these will require
fundamental research and translatable discoveries to forge these foundations for society. We see this growing need as a core national
security priority in the coming decade, as is the effective training of participants in the computing systems and microelectronic industry
workforce.
What is the University's Advantage and/or Anticipated Funding Opportunities?
The university will leverage expertise in the School of Informatics, Computing & Cyber Systems, Mechanical Engineering and Applied
Physics & Material Science to develop technology modules that will enable new forms of protection across the landscape of cybersecurity
needs. Furthermore, NAU researchers will leverage strengths in materials science across multiple academic units as well as the Center for
Materials Interfaces in Research and Applications (¡MIRA!), to develop and combine several new technologies, including innovations in
microelectronics and the design of computer hardware, to improve the ability of computers to fend off cyberattacks. ¡MIRA! is a materials
science center with research foci on quantum materials, active matter and nanoclusters, materials for national security and maintains a
mission for expanding opportunities for students from underserved groups in applied materials research.
Is there an Arizona Specific Benefit or Impact?
National security and the economic vitality of the United States depends on a stable, safe and resilient cyberspace. The cybersecurity and
defense industries have long been one of the most important employers for the state, and coupled with the rapid expansion of job
opportunities in semiconductors and microelectronic materials there is expected to be an immediate and pervasive need for skilled workers
across these fields in the state of Arizona. Program researchers will provide important experiential opportunities for undergraduate and
graduate students, thus in these disciplines to help meet the growing need for these important and rapidly growing Arizona industries.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
309,731
119,929
71,888
71,887
573,435

2023
125,000
128,489
0
0
253,489

2024
0
153,267
0
0
153,267

Total
434,731
401,685
71,888
71,887
980,191

2022
309,731
6
25
30
1,992,141
20
0

2023
125,000
8
30
35
2,227,355
22
0

2024
0
8
35
40
2,389,619
25
2

Total
434,731
22
90
105
6,609,115
67
2

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
National Security Systems
Program Name:
Cybersecurity and Innovative Materials
2022 Progress Summary:
Accomplishments: The Cyber Security and Innovative Materials program leads NAU’s efforts in cybersecurity, developing new technologies
to protect Arizona’s businesses and consumers while spurring its economy. This discipline is a core national security priority that will affect
all Arizonans in the years ahead and NAU is committed to developing the highly qualified workforce needed to meet these challenges.
Further, through basic and applied science discoveries in materials science, NAU is impacting health, energy and the environment, and
these new technological applications can improve lives and prepare graduates for meaningful and fulfilling careers in critical areas of
national need. Program researchers in the School of Informatics, Computation and Cyber Systems (SICCS) have been engaged in ongoing
cybersecurity programs sponsored by the Air Force Research Laboratory and recently engaged in a sponsored research agreement with
an industrial partner to develop new approaches to identifying, authenticating, and protecting devices for enterprises and consumers.
Faculty in SICCS and in the Department of Applied Physics and Materials Sciences (APMS) also were selected to participate in a fiveuniversity consortium, sponsored by the Department of Defense, that aims to improve cybersecurity education. Several early career faculty
in the program were recognized with prestigious NSF CAREER awards. Program researchers mentor graduate and undergraduate
researchers in the laboratory, and several students were recognized with prestigious awards, including a DOE Office of Science graduate
fellowship.
Investment Details: In FY2022, TRIF funds were used to support faculty startups in computational science and materials science, as well as
seed projects that developed pilot data for applications to external programs. TRIF funding was used to help defray costs associated with
tech transfer activities in this program. Support for undergraduate and graduate researchers were provided either directly to the program or
indirectly through awards from the Seed, Equipment and Infrastructure Investment program and funds were provided for general research
infrastructure support utilized by program members.

Future Outlook: The Cybersecurity and Innovative Materials program will continue to train the next generation of the research workforce in
areas of critical need both inside and outside of Arizona. We expect to tailor TRIF investments to position NAU researchers for opportunities
that are expected to be made available as a result of the recently passed CHIPS Act. As these programs grow, an increase in the number
of both graduate and undergraduate students trained in these areas is expected over the next several years.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
25,356
439,308

2023

2024

464,664

0

0

2022

2023

2024

Total
25,356
439,308
0
0
464,664

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

6
12
13
1,177,486
20
0

Total
0
6
12
13
1,177,486
20
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
National Security Systems
Program Name:
Supply Chain Management
Problem Statement:
The Challenge: Empower communities with tools to enable adaptation to unexpected events. Communities thrive when they have ready
access to food, energy and water, but when disruptions to their supply occurs (through natural disasters, wildfires, extreme weather events,
or even a global pandemic) the lives and livelihood of its citizens may be jeopardized. The ability to accurately model and visualize the
supply chain and commodity transit pathways in real-time can provide powerful information for decision-makers and emergency managers
in the resilient management of their food, energy and water systems for disaster relief and recovery. Knowledge of potential limitations to
commodity distribution can help communities and states plan for and effectuate recovery as rapidly as possible.
Program Description:
The Supply Chain Management program researchers work with very large datasets in partnership with economic forecasting data and
analysis of social and behavioral trends in affected communities, to enable construction of models to develop effective responses to
unexpected events. Effective community responses to catastrophic events is a priority global need that serves to protect people’s lives and
livelihoods. Supply chain analysis will aid development of intelligently planned and sustainable smart cities, smart buildings and smart cars.
Implementation of the program relies on interdisciplinary expertise from a suite of academic units, including the School of Informatics,
Computing & Cyber Systems, School of Earth & Sustainability, College of Health & Human Services, College of Social & Behavioral
Sciences, and the W.E. Franke College of Business. The strong focus on interdisciplinarity fosters technical innovations, economic
development, and workforce training.
What is the University's Advantage and/or Anticipated Funding Opportunities?
NAU researchers are developing a nationally scalable protocol for public participation in research that leverages data science and
visualization tools, and we anticipate this program will effectively complement work at our partner institutions in the state. FEWSION, which
uses comprehensive data sets to map out domestic supply chains and resources, aims to develop a framework for deploying adaptation
strategies for interdependent power, water, and transportation systems. The tool analyzes and extracts new information from public
datasets describing the production, consumption, and flow of food, energy, and water. This program represents an attractive path for
students seeking careers in data analytics or information sciences. We anticipate opportunities for student engagement to increase as the
program develops, and collaboration with researchers at programs in other statewide institutions will be pursued.
Is there an Arizona Specific Benefit or Impact?
The pandemic has shown that effective management of supply chains is essential. When disruptions to the supply of food, energy or water
occurs, people's lives and livelihood are at risk. Investment into the Supply Chain Management program will enable NAU researchers to
develop unique algorithms from publicly-available datasets to describe the production, consumption, and flow of food, energy, and water.
These tools will provide invaluable information to city planners, economic planners and emergency managers inside and outside of Arizona.
Further, training of undergraduate, graduate and postdoctoral scientists in advanced data analytics will provide effective workers to meet
the need of industry in the state.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
0
119,929
0
0
119,929

2023
0
128,489
0
0
128,489

2024
0
153,267
0
0
153,267

Total
0
401,685
0
0
401,685

2022
0
0
2
3
1,559,548
18
0

2023
0
2
6
10
1,456,649
20
0

2024
0
3
9
13
1,355,663
22
0

Total
0
5
17
26
4,371,860
60
0

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
National Security Systems
Program Name:
Supply Chain Management
2022 Progress Summary:
Accomplishments: Investment by NAU into the Supply Chain Management program has enabled researchers working with very large
datasets, machine learning, remote sensing, IoT (Internet of Things), and/or reconfigurable computing to enable construction of models that
communities can use to develop effective responses to unexpected events. Program researchers are working closely with partner
institutions both inside and outside of Arizona to provide effective and adaptable supply chain models for users in the region, at the state
level and to the Federal government. In 2022, NAU researchers partnered with Johns Hopkins Applied Physics Laboratory, Northeastern,
ASU’s Decision Theater and private companies to deliver a platform for predictive supply chain analytics to the Department of Defense.
Faculty in the program also collaborate to monitor and predict rain and floodwater flows in both urban and rural environments.
Investment Details: In FY2022, TRIF funding was used to help defray costs associated with tech transfer activities in the Supply Chain
Management program. Support for undergraduate and graduate researchers were provided either directly to the program or indirectly
through awards from the Seed, Equipment and Infrastructure Investment program and funds were provided for general research
infrastructure support utilized by program members.
Future Outlook: The Supply Chain Management program will continue to lead efforts to provide important information to both regional and
federal stakeholders to aid decisions in a variety of areas that impact our daily lives. We expect program researchers to continue to support
the needs of federal sponsors in supply chain data analytics in 2023, and as a result they will be positioned to respond to other
opportunities that develop in this area. Opportunities for undergraduate and graduate research are expected to expand in the coming
years.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
25,356
439,308

2023

2024

464,664

0

0

2022

2023

2024

Total
25,356
439,308
0
0
464,664

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

0
7
4
1,752,522
13
0

Total
0
0
7
4
1,752,522
13
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Space Exploration and Optical Sciences
Program Name:
Solar System Science and Exoplanets
Problem Statement:
The Challenge: To understand the composition of objects in our solar system, and to pursue a spacecraft mission to explore an asteroid.
The origins of the Solar system and its unexplored bodies remain among the most significant questions for space scientists. Research is
performed through high-powered telescopy, in which signatures are assessed through measurement and analysis of large data sets. Data
obtained from instrumentation delivered to the site of observation via a planned spaceflight is also necessary. Cutting-edge equipment must
be made that is limited in size and weight, is robust and resilient, and is constructed in an economical fashion. Deployed instrumentation
can acquire data inaccessible through telescope images and is critical to understand the composition of these bodies.
Program Description:
TRIF funding has enabled recruitment of leading-edge faculty to NAU’s Department of Astronomy and Planetary Sciences with experience
on collaborative spacecraft missions, and program researchers aim to lead a spacecraft mission to an asteroid through the NASA SIMPLEx
program. Currently, researchers and their students direct the daily tasks of the NASA Curiosity Rover on the surface of Mars from campus
and have developed deployable instruments for other missions to the red planet. Researchers specializing in exoplanets have access to
powerful telescopes, as well as unique equipment capable of replicating and measuring phenomena in the environments of these distant
planets. NAU researchers will engage with our partner institutions in the state, and with the aerospace industry in Arizona. In addition to
yielding valuable scientific information, this project will also provide industry contacts and unique training opportunities for undergraduate
and graduate researchers, strongly serving current needs of this cornerstone industry in Arizona.
What is the University's Advantage and/or Anticipated Funding Opportunities?
Northern Arizona was the site of a transformative finding in planetary science when Pluto was discovered at Lowell Observatory, and NAU
is positioned to build on this rich tradition. Previous investment grew the department of Astronomy & Planetary Science, created a top-tier
doctoral program, and enabled important discoveries, such as the evidence of Farfarout, which was recently confirmed as the most distant
object in the Solar System by the International Astronomical Union. NAU researchers access important telescopes and have developed
valuable collaborations (Lowell Observatory, USGS) to pursue new funding opportunities at NASA, the DoD, and ithe NSF. Finally, program
researchers are collaborating with other areas of university strength to understand seasonal variations of biosignatures using remote
sensing, both on Earth and potentially those detectable on astrobiological targets of interest.
Is there an Arizona Specific Benefit or Impact?
According to the Arizona Commerce Authority, the state is home to over 1300 manufacturers and suppliers of the aerospace industry and
employs over 58,000 workers. Astronomy and planetary sciences is also an important employer for the state, which houses numerous
internationally recognized research facilities and observatories. Investment into the Solar Systems Sciences and Exoplanets program will
allow researchers and students to engage with our partner institutions in the state, and with the aerospace industry in Arizona. In addition to
the scientific information this program is poised to provide, it will also facilitate industry contacts and unique learning opportunities for
undergraduate and graduate researchers, strongly serving current needs of this industry in Arizona.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
0
689,788
0
0
689,788

2023
0
715,467
0
0
715,467

2024
0
789,800
0
0
789,800

Total
0
2,195,055
0
0
2,195,055

2022
0
0
7
10
3,465,529
40
0

2023
0
1
8
13
3,919,541
44
0

2024
0
1
10
16
4,297,490
48
0

Total
0
2
25
39
11,682,560
132
0

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Space Exploration and Optical Sciences
Program Name:
Solar System Science and Exoplanets
2022 Progress Summary:
Accomplishments: The Space Exploration and Optical Sciences program continues to facilitate discoveries by the research-intensive
faculty in the areas of astronomy and planetary science, while leveraging the wealth of astronomical resources found throughout Arizona at
partner institutions, to prepare a workforce that will strengthen Arizona’s stature as a worldwide leader in this rapidly growing area of
research.
Over the course of the last year, TRIF funding helped facilitate efforts which led to a new NSF-sponsored program to increase participation
in astronomy and astrophysics by underrepresented minority students. This new program will fund 20 underrepresented minority students
from the CCC2NAU program --- students who are starting at Coconino Community College and will transfer to NAU --- to
work in NAU astronomy-related research labs. The goal is to increase URM participation in astronomy and related fields, using research
connections to increase retention and create future career
opportunities. In 2022, an early career scientist in the Astronomy department, was recognized as an Emerging Scholar by Diverse:Issues in
Higher Education magazine. NAU faculty are key members of the NASA “DART” mission, which successfully launched in fall of 2021, which
is the first to attempt to redirect an asteroid for the purpose of planetary defense. NAU also initiated a novel student-led program
(ESCAPADE) to design and build a camera for inclusion on a future spaceflight to Mars. This effort engaged a cohort of 18 undergraduate
and graduate students in all aspects of design, construction and operation of spaceflight hardware. Upon conclusion of the program, the
team will deliver two prototype instruments for a spaceflight mission to NASA, and will have provided invaluable hands-on training for this
entire group of students.
Investment Details: In FY2022, TRIF funds were used to provide access to high powered telescopes for program researchers, infrastructure
modifications and the acquisition of small research instrumentation. Funds were also used to support undergraduate engagement within the
ESCAPADE program as well as material support for items needed in the course of the work. Support for undergraduate and graduate
researchers were provided either directly to the program or indirectly through awards from the Seed, Equipment and Infrastructure
Investment program and funds were provided for general research infrastructure support utilized by program members. As this program is
a continuation of efforts described in our previous five-year TRIF plan, investments were supported by operational funds from FY22 as well
as carry-forward funds from FY21.
Future Outlook: Researchers in the Space Exploration and Optical Sciences program will continue to expand their efforts to provide
undergraduate researchers meaningful experiential learning opportunities and will further provide opportunities for students from
underrepresented groups.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
50,719
774,928

2023

2024

825,647

0

0

2022

2023

2024

Total
50,719
774,928
0
0
825,647

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

4
33
5
3,231,586
43
0

Total
0
4
33
5
3,231,586
43
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Water, Energy and Environmental Systems
Program Name:
Forest Health and Land Management
Problem Statement:
The Challenge: Development of a sustainable management strategy to improve forest health and lessen the risk of catastrophic wildfire.
Forests in the western U.S. provide invaluable resources and services to the nation. In addition to the financial benefit they provide, healthy
forests also contribute to people's quality of life. Forests provide clean air and water, contribute to biodiversity, recreational opportunities,
and scenic landscapes. Unmanaged forests, on the other hand, are at risk of catastrophic wildfires and post-fire flooding that damage
landscapes and livelihoods. An interdisciplinary and coordinated approach to develop and promote the best science to inform management
is required to accomplish forest restoration and watershed protection is needed inside and outside of Arizona.
Program Description:
Under the Forest Health and Land Management initiative, NAU invests in researchers in the Ecological Restoration Institute (ERI), along
with faculty in the School of Forestry, School of Earth & Sustainability, and School of Informatics, Computing & Cyber Systems. ERI seeks
solutions to the costly environmental problems of degraded forest health and unnatural wildfire. Losses of city and county revenue from
decreased tourism, short-term job losses, damage to water supplies, and the devastation experienced by those who live through
catastrophic wildfire are just some of the economic impacts that ERI’s work seeks to alleviate. Additionally, investments in the program
support the development and use of remote sensing technology to monitor forest health, wildfire recovery, and the effect of environmental
change on wildlife populations. Past TRIF investments in these units have enabled NAU to provide training in restoration science, including
fieldwork experiences, to hundreds of graduate and undergraduate students.
What is the University's Advantage and/or Anticipated Funding Opportunities?
Centered in the largest ponderosa pine forest in North America, and with the only School of Forestry in the state, NAU is uniquely
positioned to pursue this challenge. NAU’s ERI plays a primary role in forest restoration initiatives across the west and is the lead member
of the multi-university Southwest Ecological Restoration Institute (SWERI). Ongoing research and restoration work performed in NAU’s
highly regarded School of Forestry supports active management and conservation of our natural resources in concurrence with the revival
of the forest products industry in Arizona. In the 1950’s, the Arizona State Land Department dedicated 4000 acres of forest in Northern
Arizona as an “outdoor laboratory” for NAU. Building on this history, the 50,000 acre Centennial Forest was established in 2000, offering a
premier location for research and workforce training for students in Forestry undergraduate and graduate programs.
Is there an Arizona Specific Benefit or Impact?
Arizona has over 18 million acres of forested land within its boundaries, and unmaintained and unhealthy forests are at risk of catastrophic
wildfire and flooding. The development of land restoration practices minimizes the risk of wildfires, and lessens the economic impact of
these natural disasters. In addition to the introduction of responsible land management and resource conservation practices that protect
residents throughout the west, researchers are collaborating with governmental stakeholders and developing industry partnerships to
revive the forest products industry, thus improving the economic outlook for rural communities statewide. Finally, this program will provide
training in restoration science, including fieldwork experiences, to many graduate and undergraduate students.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
1,205,000
359,788
0
0
1,564,788

2023
625,000
385,467
0
0
1,010,467

2024
500,000
459,800
0
0
959,800

Total
2,330,000
1,205,055
0
0
3,535,055

2022
100,000
2
8
15
3,626,718
40
0

2023
0
2
10
18
3,817,599
44
0

2024
0
2
12
22
3,962,319
48
0

Total
100,000
6
30
55
11,406,636
132
0

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Water, Energy and Environmental Systems
Program Name:
Forest Health and Land Management
2022 Progress Summary:
Accomplishments: Researchers in the Forest Health and Land Management program conduct studies that minimize the risks of
catastrophic wildfires and rebuild a strong forest products economy in Arizona, maintain affordable and secure water resources across the
state, and resolve multiple-use conflicts through collaborative planning and analysis.
Program researchers completed a study on the long-term effects on forests treated with mechanical thinning and prescribed burns, and
found that the protective effects of these treatments on forest health lasted for decades, which is much longer than previously believed.
Alongside collaborating institutions, researchers received funding from the Department of the Interior to promote adaptive management
practices to restore the health of fire-adapted forest and woodland ecosystems of the Interior West, including developing a database of
existing forest treatments and recent wildfires. Scientists in the program also collaborated across the southwest to visit and assess prior
restoration sites and explore new areas for assessments of pre-fire exclusion forest structure. As part of the 2021 federal Infrastructure
Investment and Jobs Act, $20M in additional funding was allocated to NAU’s Ecological Restoration Institute and its partnering entities to
support forest health initiatives.
Investment Details: Over the course of FY2022, TRIF funds were used to support faculty startup accounts and operational support for the
Ecological Restoration Institute, the School of Forestry and the School of Earth and Sustainability. Support for undergraduate and graduate
researchers were provided either directly to the program or indirectly through awards from the Seed, Equipment and Infrastructure
Investment program and funds were provided for research infrastructure support utilized by program members. As this program is a
continuation of efforts described in our previous five-year TRIF plan, investments were supported by operational funds from FY22 as well as
carry-forward funds from FY21.
Future Outlook: The Forest Health and Land Management program will continue to lead efforts throughout the West to advise stakeholders
on responsible land management and resource conservation efforts. Programs that sponsor undergraduate and graduate students to
participate in field-based research and experiential training will continue to broaden.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
745,532
538,700

2023

2024

1,284,232

0

0

2022

2023

2024

Total
745,532
538,700
0
0
1,284,232

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

2
25
20
3,398,402
67
0

Total
0
2
25
20
3,398,402
67
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
Water, Energy and Environmental Systems
Program Name:
Adapting to a Changing Environment
Problem Statement:
The Challenge: Predict the impact of a changing environment on soils, the atmosphere, ecosystems, and natural populations. Changes in
our environment and climate have resulted in alteration of many aspects of the world today, including the strength and duration of weather
events and changes in the average temperature and precipitation relative to historical patterns. As the environment changes, life on Earth
changes with it. A deep understanding of how the flora and fauna on Earth are impacted by these changes (including wildlife ecosystems,
forests, and even soils) will be required for society to effectively adapt as our environment changes around us.
Program Description:
Under the Adapting to a Changing Environment program, NAU makes investments in two Research Centers: The Center for Ecosystem
Science and Society (Ecoss) and the Center for Advancing Western Landscapes (CAWL). Researchers in Ecoss investigate the
interactions of biological communities—from single cells to the entire globe—with the environment, with a particular eye for how they both
respond to and influence environmental change. Ecoss provides opportunities for the training of future scientists and actively engages the
public in the discoveries made by the center. CAWL has advanced cross-disciplinary environmental research and training at NAU with a
focus on the Colorado Plateau. The center has taken the initiative to provide science-based leadership to address conservation and
environmental challenges in the West. Additional complementary research in the Adapting to a Changing Environment program occurs
through faculty-led initiatives from the School of Earth & Sustainability, Department of Biological Sciences, School of Forestry, School of
Informatics, Computing, & Cyber Systems and the Sustainable Communities program.
What is the University's Advantage and/or Anticipated Funding Opportunities?
With recognized leaders in environmental science and ecology, and with synergy from skills in remote sensing and computational modeling,
NAU is uniquely positioned to train the next generation of scientists to tackle problems in these areas. NAU has multidimensional strength in
this program, including faculty who incorporate field-based, molecular genetic and bioinformatic approaches to understanding how
changing climate impacts life on earth. The integration of sensor technology with informatics allows researchers to conduct longitudinal
studies to assess ecosystem and forest health. Together with research in forestry and ecology, this work informs sustainable development
goals and management practices. Program researchers mentor students across degree programs that take full advantage of NAU’s
unique place-based strength of being situated in the natural laboratory of the Colorado Plateau.
Is there an Arizona Specific Benefit or Impact?
Changing land management practices and climate variation are altering Earth’s landscapes, but scientists don’t have a complete picture of
their impact on ecosystems. Program researchers use unique instruments, facilities, and field-based experiences to study the interactions
of biological communities and determine how they respond to and influence environmental change. This information helps forge solutions to
environmental challenges and aids land-management efforts across the globe. The program provides outstanding educational opportunities
and research engagement for undergraduate and graduate students, preparing them for careers with natural resource management
agencies, research laboratories, and environmental consulting firms, among other in-demand career pathways.
Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
593,844
359,788
0
0
953,632

2023
350,000
573,967
0
0
923,967

2024
350,000
459,800
0
0
809,800

Total
1,293,844
1,393,555
0
0
2,687,399

2022
0
8
44
35
4,237,633
80
0

2023
270,000
9
47
38
4,164,990
88
0

2024
270,000
10
50
40
4,073,196
96
0

Total
540,000
27
141
113
12,475,819
264
0

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
Water, Energy and Environmental Systems
Program Name:
Adapting to a Changing Environment
2022 Progress Summary:
Accomplishments: Funding provided to the Understanding a Changing Environment program enabled researchers to study the interactions
of biological communities to determine how they respond to and influence environmental change as well as to train future scientists and
disseminate information about their discoveries to the public. TRIF monies supported applied biological research, collaborative planning and
field-based educational experiences to forge new solutions to landscape-scale environmental challenges,
In FY2022, program researchers conducted a comprehensive analysis of fire resilience in the Sonoran Desert, mapping areas of high
vulnerability and low resilience to fire in central and southern Arizona. They also identified pollination failure in endangered Arizona plant
species and completed an analysis of the long-term impacts of grazing on the structure of grassland systems in Northern Arizona.
Researchers are in the process of quantifying restoration impacts to Emory oak woodlands in order to develop appropriate methodologies
to conserve oak systems in the face of changing environmental pressures and fire regimes. By restoring this species, sustainable harvest of
forest products of use in traditional Apache ceremonies are ensured for future generations as well as supporting ecosystems for game
species for traditional and recreational hunting. Program researchers also made important discoveries on the impact of prolonged drought
on microbial communities in soil and predictions of the fate of carbon in a warming Arctic permafrost. The Center for Ecosystem Science
and Society (ECOSS) was named a partner institution of the American Geological Union Bridge Program, which works to support students
in their journey through graduate school in the Earth Sciences, with a particular focus on broadening participation of students from
underrepresented populations.
Investment Details: Over the course of FY2022, TRIF funds were used to support faculty startup accounts and provide operational support
for the Center for Ecosystem Science and Society and the Center for Adaptable Western Landscapes. Funds were also used to aid
improvements and fire recovery efforts for the Southwest Experimental Garden Array, which is overseen by program researchers. Support
for undergraduate and graduate researchers were provided either directly to the program or indirectly through awards from the Seed,
Equipment and Infrastructure Investment program and funds were provided for general research infrastructure support utilized by program
members. As this program is a continuation of efforts described in our previous five-year TRIF plan, investments were supported by
operational funds from FY22 as well as carry-forward funds from FY21.
Future Outlook: Researchers in the Understanding a Changing Environment program will continue to measure the impacts of climate
change in our world and work with stakeholders to advise best practices for resource management in light of these changes. Researchers
in the program will expand their efforts to provide undergraduate researchers meaningful experiential learning opportunities.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
199,897
644,142

2023

2024

844,039

0

0

2022

2023

2024

Total
199,897
644,142
0
0
844,039

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

11
62
27
6,705,932
117
0

Total
0
11
62
27
6,705,932
117
0

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Proposal
University:
Northern Arizona University
TRIF Investment Area:
TBD
Program Name:
Seed, Equipment and Infrastructure Investment
Problem Statement:
The Challenge: Provide resources to departments/centers, faculty and students to ensure the University remains responsive to current
needs of the state. The ability of an institution to succeed in research, student training and workforce development requires support in a
variety of ways. Students benefit from the mentorship of expert researchers through paid fellowships or project grants. Early/Mid-career
faculty require support to host students and seed funding to help acquire key data to help find external funding. Departments can develop
through strategic planning funds to support faculty working in areas that benefit the university's mission. Investment into research
infrastructure ensures the university pursues cutting edge-work and effectively trains students to meet the evolving needs of employers.
Program Description:
The Seed, Equipment and Infrastructure Investments (SEII) program provides a competitive mechanism for NAU researchers, students
and/or interdisciplinary teams to request internal support for equipment, infrastructure, seed funding, or strategic planning for new
programs to train students in emerging areas of workforce need. Requests will be solicited from eligible investigators doing research in a
TRIF-supported initiative, and will be evaluated by internal and external referees on their scientific excellence, impact on student training
and workforce development, and alignment with broader strategic goals of the university. We anticipate that researchers participating in
programs recognized as Areas of Distinctive Excellence for NAU will be very competitive for support through the SEII program, as will
researchers who, in collaboration with others, aim to explore how their own research can integrate with and benefit from these recognized
areas of expertise. Improving student outcomes and expanding access to research traineeships or research workforce development are a
major focus of the request.
What is the University's Advantage and/or Anticipated Funding Opportunities?
NAU prides itself as an institution that is dedicated to student access and success, and empowers our students to succeed both in the
classroom and the research laboratory. Through this novel program, the university will be able to foster new research opportunities in a
manner that is inclusive of the diverse research strengths of research on campus, as well as to help ensure the robustness of our research
enterprise and its ability to remain responsive to the evolving workforce needs in our community. Providing exceptional student training and
experiential learning opportunities has always been a core mission of NAU and this program will allow us to significantly expand the number
of students we serve, and broaden the demographic of students who participate in research.
Is there an Arizona Specific Benefit or Impact?
The Seed, Equipment and Infrastructure Investments program serves to help the research enterprise at NAU operate optimally, which in
turn continues to aid the state’s economic growth through providing rigorously trained individuals to support workforce needs in highdemand areas throughout Arizona in all TRIF supported initiatives.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
TBD
TBD
TBD
TBD
3,950,000

2023
TBD
TBD
TBD
TBD
4,925,000

2024
TBD
TBD
TBD
TBD
5,490,000

Total
0
0
0
0
14,365,000

2022
0
0
8
50
0
0
0

2023
125,000
2
10
60
0
0
0

2024
525,000
3
12
70
0
0
0

Total
650,000
5
30
180
0
0
0

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Arizona Board of Regents

Technology and Research Innovation Fund (TRIF) Program Progress Report
University:
Northern Arizona University
TRIF Investment Area:
TBD
Program Name:
Seed, Equipment and Infrastructure Investment
2022 Progress Summary:
Accomplishments: The Seed, Equipment and Infrastructure Investment program is designed to ensure NAU remains nimble and responsive
to areas of need as they emerge, and is designed to help support implementation of the University’s Elevating Excellence strategic
roadmap. TRIF funding within this program is distributed on a competitive basis to individuals or teams across the university. The program
provides seed funding to develop workforce training experiences in new and existing markets of Arizona residents, aids development of
new externally sponsored programs, facilitates acquisition and support of specialized instrumentation or laboratory renovations, and for
direct support of undergraduate and graduate student research experiences. The most significant component of the program is its support
for the Elevating Excellence Impact Funding program, which aims to support projects, campus-wide, that are positioned to immediately
advance the strategic priorities of Elevating Excellence. This intramural process is jointly administered by the Office of the Vice President for
Research and the Office of the Provost.
Investment Details: In FY2022, TRIF funds were allocated to the Elevating Excellence Impact Funding program and to the Graduate College
for direct support of graduate assistantships. Funds were provided to the Undergraduate Research Office to support mentored research
and workforce development experiences for undergraduate students across campus, as well as travel of these students to present their
work at external conferences. Funds also were invested into numerous instrumentation acquisitions and upgrades, as well as critical facility
modifications and renovations. Opportunities for support of pilot programs to enable competitiveness of faculty in applications to external
funding agencies were also supported by this program.
Future Outlook: The Seed, Equipment and Infrastructure Investment program is positioned to continue broad support of faculty campuswide who lead programs that impact student success and participation, and that equip students with skills in demand from priority
industries in the state. Many efforts supported by this program were piloted in 2022 and will be fully implemented in 2023 and beyond.
Expansion of programs to include support for early career faculty, and opportunities for postdoctoral fellows to transition to early career
faculty are planned. As this program matures, we expect increases to the number of students trained by the faculty-led efforts supported
herein.

Investment Detail
Infrastructure
Basic Research
Applied Research
Development
Total

2022
413,053
97,447
29,844
29,844
570,188

2023

2024

0

0

2022
0
0
52
88
0
0
0

2023

2024

Total
413,053
97,447
29,844
29,844
570,188

Performance Measures
Faculty Startup Package Expenses
Postdocs Supported
Graduate Students
Undergraduate Students
Sponsored Project Funding
Publications in Academic Peer-Reviewed Journals
Startups

Total
0
0
52
88
0
0
0

