VIRGINIA COMMONWEALTH UNIVERSITY

BOARD OF VISITORS
ANNUAL RETREAT
OCTOBER 27, 2023
8:00 a.m.'
DOMINION ENERGY CENTER
RHYTHM HALL
600 EAST GRACE STREET
RICHMOND, VA
AGENDA
1. CALL TO ORDER & Hon. Todd Haymore, Rector
OPENING REMARKS
8:00 a.m. - 8:10 a.m. (10 minutes)
2. PRESIDENT’S REMARKS Dr. Michael Rao, President
8:10 a.m. - 8:20 a.m. (10 minutes)
3. ARTIFICIAL INTELLIGENCE
8:20 a.m. - 9:35 a.m. (75 minutes)
a. Introduction Dr. Fotis Sotiropouloes, Provost and
Senior Vice President for Academic
Affairs
b. Panel: Dr. Preetam Ghosh, /nterim Chair,
i. Al in teaching and learning Department of Computer Science
ii. Al driven discovery and innovation Ms. Nicole Stabb, student, VCU
iii. Administrative Robertson School of Media and
Culture

Mr. Alex Henson, Chief Information
Officer, VCU Technology Services

4. BREAK
9:35 a.m. - 9:45 a.m. (10 minutes)

! The start time for this meeting is approximate only. The meeting may begin either before or after the listed approximate start
time as Board members are ready to proceed.
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10.

I1.

GROWTH4VA UPDATE &
2024 STRATEGIES
9:45 a.m. - 10:05 a.m. (20 minutes)

ENROLLMENT UPDATES/STRATEGIES
AND STUDENT SUCCESS
10:05 a.m. - 11:25 a.m. (80 minutes)

BOV SCHOLARSHIP
11:25 a.m. - 11:55 a.m. (30 minutes)

LUNCH BREAK
11:55 am. - 12:25 p.m. (30 minutes)

FY24 BUDGET UPDATE AND FY25
BUDGETING PROCESS
12:25 p.m. - 1:25 p.m. (1 hour)

VCU FACILITIES CAPITAL PROCESS
1:25 p.m. - 2:25 p.m. (1 hour)

WRAP-UP & ADJOURNMENT
2:25 p.m. - 2:30 p.m.

Hon. Kirk Cox, President of the
Virginia Business Higher Education
Council

Dr. Fotis Sotiropouloes, Provost and
Senior Vice President for Academic
Affairs

Dr. Hernan Bucheli, /nterim Vice
President for Strategic Enrollment
Management and Student Success

Ms. Izzy Diaz, 2023 VCU BOV
Scholarship recipient

Mr. Zion Segears, 2023 VCU BOV
Scholarship recipient

Mr. Jay Davenport, Vice President
for Development and Alumni
Relations

Ms. Karol Kain Gray, Senior Vice
President and CFO

Dr. Meredith Weiss, Vice President
for Administration

Mr. Richard Sliwoski, Associate Vice
President, Facilities Management

Hon. Todd Haymore, Rector

In accordance with the Board s operating procedures and in compliance with the Virginia
Freedom of Information Act, there will be no opportunity for public comment at this meeting.
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Provost and Senior Vice President for Academic Affairs
Virginia Commonwealth University
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What is Al?

Effector

Pixels of image fed as input

Input Layer Output Layer
Hidden Layers

Artificial neural network in the computer

Artificial neural networks are
computational algorithms
trained with big data to “mimic”
the function of biological neural
networks in the human brain:

« Process information

* Detect patterns

« Come up with inferences

« Understand and generate
language




Digital technologies are doing for

THE SECOND human brainpower what the steam
engine and related technologies did
MACHINE AGE for human muscle power during the

Industrial Revolution....

ERIK BRYNJOLFSSON % ...It’s a very big deal. But how exactly

PSSR MCAFEE it will play out is uncertain
Andrew McAffee




E ﬂNlIl(E
FACTOR -< i M

USING
Esvsrms g <1

© FRAMEWORK BETWEEN STATISTICS

SOCIAL Y Y[AHS = PROCESS = BUSINESS BFIINE _ vsumon & ot on € B ik,

s wsunes === DATABASES i £2 0 €7 MO 1"“%
. .ms!cnmn SANNAS = vulUME == PROCESSING €2 Agmuumg;”“"ﬂ 23 Apmcnnu:;um]r:i;rzgguni

_ £ HANAGEENT 26T = INATYSIS .
@BIGINFURMATIUNERESEARGH

IMPLENENTATION BECOMES I_EARNING& ]

s AL = .
" = Qo AV Mo o e o Data is to the Al

‘ era what coal was
T to the industrial

& revolution!

flow  NATIONAL

- 10‘.-. - -‘L\‘.“ n"




The Great Al Awakenlng

Google DeepMind Challenge Match 13+

In March 2016, Google’s AlphaGo Al defeats Korean GO grandmaster Lee
Sedol in a best out of 5 series (4-1!)

In October 2017, AlphaGoZero an improved version that learned by itself
from scratch and in 3 days, defeats AlphaGo by 100-0!



https://en.wikipedia.org/wiki/Go_(game)
https://www.deepmind.com/blog/alphago-zero-starting-from-scratch

The Rise of Intelligent Machines

Check out here the incredible feats the Boston Dynamics Atlas Robot can
accomplish today! Atlas is a fully autonomous robot that is able to sense its
environment, negotiate complex terrain, and perform complex motor tasks.



https://www.youtube.com/watch?v=-e1_QhJ1EhQ
https://bostondynamics.com/

The Generative Al Revolution
Algorithms that understand and process language!

Trained with vast amounts of human
knowledge and creative products (books,
articles, social media postings, images, art
works etc.), Large Language Models can now
understand the nuance of human language,
generate content and engage in substantive
conversations

Here is an example of a recent conversation | had with
ChatGPT. You may expand on this conversation and
explore how the chatbot will respond.



https://chat.openai.com/share/1405ac7b-fd41-49c0-a5fe-eaba3fbc2778

] 5900
billion billion

The number of Global revenue from

ChatGPT web visits in
the first two months

°15.7
trillion

The amount that

Al could contribute

Al software, hardware,
service and sales by
2026, compared with
$318 billion in 2020.

to the global
after its launch on
November 30, 2022.

economy by 2030.

Source: Ban
*Size of g

lobal economy ~$105 trillion

Gen Al impact
on the global
economy

Additional reading: The economic
potential of generative Al: The next
productivity frontier



https://business.bofa.com/en-us/content/economic-impact-of-ai.html
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier?gclid=CjwKCAjwg4SpBhAKEiwAdyLwvHfNWHRtKROEVyMd8TTgtAjikn_tn36Dy5Wr733qEilesSqJwI2hChoCouwQAvD_BwE
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier?gclid=CjwKCAjwg4SpBhAKEiwAdyLwvHfNWHRtKROEVyMd8TTgtAjikn_tn36Dy5Wr733qEilesSqJwI2hChoCouwQAvD_BwE
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier?gclid=CjwKCAjwg4SpBhAKEiwAdyLwvHfNWHRtKROEVyMd8TTgtAjikn_tn36Dy5Wr733qEilesSqJwI2hChoCouwQAvD_BwE

The ethical challenges of Al

“Ethical challenges in Al encompass a wide range of issues that arise from the development,
deployment, and use of artificial intelligence systems. These challenges can have significant social,
economic, and cultural implications.” Source: ChatGPT when asked “What are the ethical
challenges of Al?”

* Bias and Fairness
* Privacy

e Accountability and Transparency ETH'GAL
e Job Displacement

* Autonomous Weapons

* Deepfakes and Misinformation
e Consent and Data Ownership

* Security

* Accountability Gaps

* Environmental Impact: Computing carbon footprint
e Accessibility

e Cultural and Social Impact



https://chat.openai.com/share/1a271a4b-57fc-46a9-94c9-973175ee0f3b
https://chat.openai.com/share/1a271a4b-57fc-46a9-94c9-973175ee0f3b

Al and the future of work

“An emerging body of research suggests that Al
can outperform workers in an increasing set of
complex tasks mainly done by educated workers.

Compared with earlier digital innovations, this
suggests a paradigm shift in our thinking about Al’s
potential to automate worker tasks.

For example, the automation of worker tasks by Al
could exacerbate a process of occupational
deskilling instead of job polarization.”

From a recent White House report on the impact of Al on the future of
work in the US and Europe, which can be found here.



https://www.whitehouse.gov/wp-content/uploads/2022/12/TTC-EC-CEA-AI-Report-12052022-1.pdf

Reskilling needs

50%

: of allemployees
i will need reskilling

Source: Future of Jobs Report 2020, World Economic Forum



Top 10 skills for the future of work

Analytical thinking Active learning and Complex problem- Critical thinking Creativity, originality
and innovation learning strategies solving and analysis and initiative
Leadership and Technology use, Technology design Resilience, stress Reasoning, problem-
social influence monitoring and control and programming tolerance and flexibility solving and ideation

. Problem-solving ‘ Self-management . Working with people . Technology use and development

Source: Future of Jobs Report 2020, World Economic Forum




The dawn of the era of
Humanics

« Technical ability: understanding how machines function
and how to interact with them Workers with a grounding in
coding and engineering principles will be better placed to thrive
in this new kind of workplace.

« Data discipline Workers will need data literacy to read,
analyze and use the almost bottomless troves of information
that are increasingly guiding everything.

i x
HIGHER EDUCATION «  The human discipline: "which is what we humans can do that
ANCTENAOE OF machines for the foreseeable future, cannot emulate.” In

ARTIFICIAL INTELLIGENCE
L\ \
JOSEPH E. AOUN

educational terms, this means less emphasis on the
classroom and a greater emphasis on experiential learning.



https://www.cnbc.com/2018/02/20/mark-cuban-philosophy-degree-will-be-worth-more-than-computer-science.html

How do we prepare students for the era of
intelligent machines?

“Educational paradigms must be established that prepare students to work and
creatively co-exist with Al systems by cultivating higher-order human cognitive abilities,
which are less likely to be soon surpassed.

These include critical thinking, the ability to work with complex interconnected systems,
entrepreneurship, compassion, and cross-cultural understanding.

Providing some level of proficiency in computing for students across all disciplines will
be as prerequisite as speaking a language, as will innovative new degrees and
programs that fuse computer science and engineering disciplines with humanities,
social sciences, law, business and medicine.”

T. Sejnwoski and F. Sotiropoulos, “ Artificial Intelligence Shock,” After Shock, Edited by
John Schroeter, pp. 218-22, February 2020




Academic Affairs Priorities at VCU

Al + x: Infuse competencies in emerging fields (e.g. Al, metaverse, etc.)
in all disciplines

Unique opportunity to re-imagine humanities education

Metaverse design: Computer Science, Arts, Humanities and Social
Sciences partner to develop cutting-edge curriculum

Vertically integrated multi-disciplinary problem-based learning
Retooling and reskilling for life long learning: Making learning fun with

credit and non-credit micro-credentials for learners of ALL ages. VCU is
all in!




Faculty Affairs Initiatives at VCU: Al in the learning
environment

- Organized multiple sessions, roundtables and breakouts
engaging hundreds of faculty to discuss the emergence of Al in
the learning environment.

- Several roundtables planned in the future to address
unevenness in understanding among faculty: What is ChatGPT,
DEI and ChatGPT, Plagiarism and copyright...

- Resource tool to support faculty made available in August
2023

- Al Faculty Advisory Group (launched in Oct. 2023) to stay at the
cutting edge of Al evolution in teaching and learning

- Here you can read a recent article on Al written by VCU student
Nicole Staab



https://ctle.vcu.edu/media/faculty-provost/GenAIandTeachingandLearningToolAug15-2023.pdf
https://www.dailypress.com/2023/09/25/virginia-educators-grapple-with-how-best-to-use-ai/

Al for student success at VCU

VCU's Rambot provides real-time information/resources for
VCU students to navigate university policies and resources

Financial Aid/Student Financial Management Center and
Records & Registration were initial pilot offices, with
expansion to University Advising and Career Services in
Spring 2024.

The da Vinci center and SEMMS are developing VCU’s

generative Al platform targeting undeclared students to help 1 _——_————GGG
them perS|St tolansweryour.questions.

Rambot

Building on the University Innovation Alliance Academic
Recovery Project, VCU is developing an Al academic brain
geared toward academic success in courses with high DFW
(courses where students receive a D, F or Withdraw)

rates.



https://sfs.vcu.edu/
https://theuia.org/

‘Is It Good
Enough to Fool
My Gallerist?’

David Salle, one of America’s most
thoughtful painters, hoped an A.l
program could nourish creativity. It could
mimic his style — but could it inspire?

By Zachary Small Sep. 22,2023

Click here to read the full article

The grand challenge of our time

How do we leverage Al to dramatically

augment human creativity?

“Generative Al's greatest potential is
not replacing humans; it is to assist
humans in their efforts to create
hitherto unimaginable solutions.”

Eapen et al., Harvard Business Review Magazine, Jun-Aug. 2023



https://www.nytimes.com/interactive/2023/09/22/arts/design/david-salle-ai.html
https://hbr.org/2023/07/how-generative-ai-can-augment-human-creativity

A bold vision for VCU: Al-Powered
Exploration and Innovation for the
Betterment of Society

Strategic cluster hires of faculty across the entire institution, along
with industry partnerships, to prepare students for collaborative
engagement with intelligent machines and catalyze VCU's
emergence as a pioneer in applied Al for social progress and
economic advancement.




Sample Al Research in Autonomous Driving
& Robotics at VCU

Azim Eskandarian, ASME Fellow

Dean, College of Engineering
College of Engineering Alice T. and William H. Goodwin Jr. Chair




Sample AI/ML Research: Applications in Vehicle and Robot Autonomous Driving

Deep Reinforcement Learning for Automatic navigation of autonomous vehicles (robots) without maps

« Zero-shot simulation to real-world Deep Reinforcement Learning (DRL) for mobile robot navigation without maps

i i

Multidirectional Training Race Track in AutoVRL

In-house developed XTENTH
CAR AGV

Trained in simulation over 2 days and
evaluated in real-world racetracks.

-----

AR = S S

Video not included due to its size

Generalized to obstacle avoidance in unknown

Digital Twin in in-house environment w/o prior map
AutoVRL 3D simulator Video not included due to its size

College of Engineering Azim Eskandarian

Robotics, Autonomy, & Mechatronics (RAMs) Group



Sample AI/ML Research: Applications in Vehicle and Robot Autonomous Driving

Deep Reinforcement Learning for Fusing/combining multiple sensor data from multiple vehicles to
cooperatively view the surrounding area and make more informed trajectory decisions autonomously

« Multi-agent deep reinforcement learning to maximize perception for connected autonomous vehicles (CAVs)

Al v

TOHRRRERLET LRI

—
—
—_—
—_
—
—
-
-

s

s '
‘ | =
CARLA simulation of two Overhead map for a

vehicles at an intersection single car or agent Fused overhead map from two

cars

Deep Reinforcement learning allows the merging of two maps from two cars to
create a more complete combined scene for each autonomous car.

In this case both camera (video) and Lidar data from two cars are fused from
two maps to generate a more complete scene for each car.

Azim Eskandarian
Robotics, Autonomy, & Mechatronics (RAMs) Group

College of Engineering




Sample AI/ML Research: Applications in Vehicle and Robot Autonomous Driving

Deep Learning_for Detecting Unlabeled Objects L
« Camera vision in autonomous cars needs to detect

objects on the road

Inputs

B | \ormalization ——— « The objects need to be labeled and classified

based on either known templates or prior
! @ C experience (trained data) when using Al learning
o]
Spectral-based Merge —> © — § « Machine cannot identify not previously seen objects
Saliency é 2 y P y J
1 O . . . .

- Results * This deep learning method allows doing so with

, _ some success; it does it by using only previously
Convolution —— Saliency Merging

known combined features

Detector

Saliency Map

Evaluate on nuScenes Dataset and BDD Dataset

Our deep Learning Model is used to
classify unlabeled objects (i.e., objects not
present in training) from popular datasets
such as Nuscenes (Left) and Berkley
DeepDrive (BDD, on right)

nuScenes BDD

College of Engineering Azim Eskandarian

Robotics, Autonomy, & Mechatronics (RAMs) Group



Sample AI/ML Research: Applications in Vehicle and Robot Autonomous Driving

Deep Learnlng_fOr Pedestrian and Vehicle Immediate Future Trajectory Prediction

* .
- o € - \
2 X e
o ¢
§ / c - 9
@ e Deep Neural Network with Uncertainty-aware
Te--9 probabilistic models Prediction

Traffic Scenario with

occluded pedestrian Tracking of Pedestrian

Deep Neural Network can be utilized to predict and forecast the trajectory of pedestrians

Especially, Probabilistic NN models have been used to quantify uncertainty with predicted states

College of Engineering Azim Eskandarian
Robotics, Autonomy, & Mechatronics (RAMs) Group




An Engineering & Computer Science Perspective

Preetam Ghosh

Professor and Interim Chair, Computer Science,
Virginia Commonwealth University

Azim Eskandarian

Dean, College of Engineering,
Alice T. and William H. Goodwin Jr. Endowed Chair &
Professor, Virginia Commonwealth University

College of Engineering




Types of Al: We've Only Just Begun!

3 Types of

Artificial Intelligence

Artificial Narrow
Intelligence (ANI)

Stage-1

Machine
Learning

P Specialises in one area
and solves one problem

II I%)l

Siri

Artificial General
Intelligence (AGI)

Stage-2

Machine
Intelligence

Refers to a computer
that is as smart as a
human across the
board

College of Engineering

Artificial Super
Intelligence (ASI)

T aie

Stage-3

Machipe
Consciousness

P AN intellect that is
much smarter than the
bBest human brains in
practically every field

ANI: "Weak/Narrow Al*

» Trained for specific tasks, cannot generalize.

» Lacks cognitive abilities/understanding of humans.
* Most common Al with well-defined algorithms/data

AGI "Strong Al" with human-like cognitive abilities
Can understand/learn/apply knowledge like humans.
» Theoretical concept; limited success with LLMs.

» Features: Learning and Adaptation, Reasoning and Problem Solving,
Natural Language Understanding, Perception and Sensory
Processing, Autonomy, Generalization.

ASI (hypothetical concept): surpasses human
intelligence in problem-solving, creativity, emotional

intelligence, and general cognitive abilities.

* Features: Superhuman Intelligence, Rapid Learning, Self-
Improvement, Broad and Deep Understanding, Creativity, Emotional
Intelligence, Societal Impact.

» Further reading: ANI, AGlI, ASI



https://chat.openai.com/share/6bc7bd24-14cb-4bfb-abad-525cd148d978
https://chat.openai.com/share/2765019a-bf66-47d7-8145-c1fc3bfa3e92
https://chat.openai.com/share/c1563a2f-de19-493d-8aac-fdbc2f76f90c

Al in Higher Education

Classroom/Behavior Management

* Realtime  Monitoring (Face recognition,
Emotion recognition, Voice Analysis),

* Parent Communication,

* Personalized Feedback

* Sentiment Analysis of students

* Social Network Analysis

Learning Management System

e Automated Assessment,

* Intelligent  Reporting,,  Learning Analytics,
Predictive Analysis

* Track Student Progress

Virtual Advisor

Smart Content

e Al chatbots can think, act, and react to
students’ queries and act as an assistant for the
teacher.

» Al generated course modules?

* Textbooks split into chunks of digestible

guides: easy toread and understand. + Intelligent Tutoring

Personalized/Adaptive Learning
* Personalized learning modules that adapt
quickly to individual needs * Provide information,

e Track academic progress, modify course or \ .. .
. prog Y « Application Assistance,
learning pace

Chatbots for Enrollment and Retention

* Notification/Reminder,

« Virtual Campus tours

College of Engineering


https://www.classdojo.com/
https://skedpal.com/
https://www.teachmint.com/
https://papershala.com/

Al in Higher Education (Contd.)

Proctoring/ Plagiarism detection
Al-powered systems ensure the authenticity
of the student to take the exam and prevent from
cheating.. Facial Recognition, Proctoring, 4
Content Monitoring, Biometrics, Data Analytics.

Role of teachers in the digital age:

e Instill curiosity

e Inspire critical & creative thinking
for non-routine problems

e Encourage flexibility

e Reinforce collaboration

e Soft skills

Automated Grader

Robo-graders replace a part of the
grading system, and human grader is always
there for further assessment.

Not what you know, but what you
can do with what you know

Academic Research

« Lifelong learning, Computer Vision,
Explainable Al, Trustworthy Al, Ethical Al etc.

« Applied Al has impacted virtually every domain
of academic research

\

.~ &
.

College of Engineering



THE CHRONICLE of HIGHER EDUCATION  news ommion osra aowice sogs
Classroom Chatbot Improves

Student Performance, Study Says

MARCH 21, 2022

= SECTIONS FEATURED: Dealing With Controversial 5peakers  The Trends Report  Prepanng Students for the Jobs Ahead  The Daily Briefing

When the Teaching Assistant Is a Robot

Faculty members experiment with artificial intelligence in the classroom
Research involving a Georgia State University course using a chathot to keep students connected

showed improved grades and retention rates,

Further reading

stin Chambers tor The Chronicle

Ashok Goel, a computer-science protessor at Georgia Tech, is surrounded by his teaching assistants, including " Jill Watson™ (on
the screen), a question-answering software program

Further reading

College of Engineering


https://www.chronicle.com/article/when-the-teaching-assistant-is-a-robot
https://news.gsu.edu/2022/03/21/classroom-chatbot-improves-student-performance-study-says/

Ethics, DEI, & Social Justice: Achilles’ Heel in AI/ML

THIS 1S YOUR MACHINE LEARNING SYSTET?

YOP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSWERS ON THE OHER SIDE.

WHAT IF THE ANSLERS ARE \WJRONG? )

JUST STIR THE PILE UNTIL
THEY START LOOKING RIGHT.

Home > Conferences > AIES > Proceedings > AIES 18 > Jill Watson Doesn't Care if You're Pregnant: Grounding Al Ethics in Empirical Studies
RESEARCH-ARTICLE Yind f
Jill Watson Doesn't Care if You're Pregnant: Grounding Al Ethics
in Empirical Studies

B ABSTRACT

Jill Watson is our name for a virtual teaching assistant for a Georgia Tech course on artificial
intelligence: Jill answers routine, frequently asked questions on the class discussion forum. In this
paper, we outline some of the ethical issues that arose in the development and deployment of the

virtual teaching assistant. We posit that experiments such as Jill Watson are critical for deeply

understanding Al ethics.

Further reading



https://dl.acm.org/doi/10.1145/3278721.3278760

Al Research Applications: Representative Projects @ VCU

. . . How to best to\ P Y f lflﬁlcm_
AI in MGdlClne treat individual \j/ Rd(ll[)lllel‘ap‘\' complications for
N Pudent? "™ Surgery Chemotherapy mte:‘a::mn,,
® Clinical Decision Support Pathology ('limcal
. assessments
* Electronic Health Records (EHR) , p
| Diagnosis = Lab Values |
Management | - 3
o o \ Performance [4 Toxicities J
* Telemedicine, Remote Monitoring Status 0 a e
Predicted
* Robot-Assisted Surgery Comorbidities | I;l;e::: '°j§§;‘r‘i;f?““
Patient . Quality ™ N
* Healthcare Chatbots mistory VAL Gepie &
* Mental Health Support el
[ ]

)

Al in Cyber Security

* Battling Bots, Fake news identification,
Firewall and Network Security

* Breach Risk Prediction/Vulnerability
Assessment

@Target-Insight, Toronto Ca, 2015

In-house Drug FDA approved
RNAseq Omics data structure drug structure
. . iment dat libraries
Al in Drug Discovery = =™ ~
: Feedback: Intelligently ge;e?u@ \ j
° Drug D|Scovery, Safety, thengxtse:afsynergfstlcdrug \\
experiments ~
. Evaluate
Repurposing "7 model
» Personalized Medicine, Publicly available «
N »
. . Omics data Refine
Multiomics model &
. . data
* Radiology/Radiotherapy
Assistance | Validate with

N\

__
_

experiments

Al Assisted Clinical Trials »
Further reading

Rehabilitation and PhyS|Ca| Therapy From Presentation by Todd McNutt, JHU Further reading

Al in Autonomous Driving

Spectral-based
Saliency

Navigation of autonomous vehicles

* Detecting new threats, malwares, anomalies

* Phishing/Fraud Detection, password security|

x,—> Normalization ——

Me

Convolution ——

(robots) without maps Saliency Map
Forecast pedestrian trajectory
Automatic object detection via cameras el

Fusing sensor data from multiple
vehicles to cooperatively view

surrounding area

Further reading

Further reading

o
rge —> % — %
@ fa)
Results
Saliency Merging
Detector

Tracking of Pedestrian


https://dataconomy.com/2022/12/28/artificial-intelligence-and-self-driving/
https://postgraduateeducation.hms.harvard.edu/trends-medicine/how-artificial-intelligence-disrupting-medicine-what-means-physicians
https://www.computer.org/publications/tech-news/trends/the-use-of-artificial-intelligence-in-cybersecurity
https://www.nature.com/articles/d41586-018-05267-x

.VCU College of Engln;enngﬁ B



- VCU offers Data Science (DS) programs at many levels:
" Certificates
®  Minors, BS, Post-bac, MS

" Experiential programs (internships, capstones)

- VCU teaches “Data Science” across many knowledge domains

« College of Engineering
= CS bachelors with a concentration in data science
= PostBac in DS, MS in DS (proposed),
=  Minorin DS (proposed)
=  CoE vision: Every engineering student will have AI/ML literacy

» Minor in Al for all undergraduate students in CoE: extra option of minor besides their own discipline
» Possibly a general education course in Al

« School of Business: Masters in Data Analytics plus Data Science classes in all MS/MA degrees.
« Department of Statistical Sciences and Operations Research: BS and MS in Statistics
Center for Blologlcal Data Sciences: BS and MS in Bioinformatics

.VCU College of Enguneenng -



- Multi-university Hybrid MS in Data Science (link w/ GWP) (O CAPITAL CoLAB
GREATER WASHINGTON
« Core classes taught on-line, elective/lab courses taught on-site at partner universities. PARTNERSHIP

«  Multidisciplinary BS and MS in Data Science
« Common core of classes, electives taught across different domains
* Professional focus with company sponsored capstone experiences

 Combination of on-line and on-site teaching modes

« Larger portfolio of credentials, certificates, minors
* Courses tailored to complement existing programs and initiatives

* Programs developed with input from corporate partners

« Leverage the Commonwealth Center for Advanced Computing
 Add new infrastructures for teaching/research: neuromorphic computing, quantum computing etc.

ey Data science is omnipresent across all VCU research activities

.VCU College of Enguneenng -



GROWTHLL VA

Virginia Business Higher Education Council

IN A TIME OF GREAT POLITICAL DIVISION, THERE IS SOMETHING ON
WHICH VIRGINIANS OF BOTH PARTIES STRONGLY AGREE. ..

Briefing for the VCU Board of Visitors
October 27, 2023




About VBHEC

The Virginia Business Higher Education Council (VBHEC) is a nonprofit, nonpartisan partnership
among VA'’s business and higher education leadership, the most active such partnership in the 50 states.

Since our founding in 1994, VBHEC has been led by business leaders who recognize the crucial role our
standout higher ed system plays in growing VA’s economy and creating good jobs for all Virginians.

Our top priorities include providing paid internship opportunities for all students and creating
affordable talent pathways that cause students to stay in Virginia for full-time employment after graduation.

Our board’s current membership:

Business leaders: Dennis Treacy - Chair (Reed Smith); Nancy Agee - Vice Chair (Carilion Clinic); Todd Stottlemyer - Treasurer (CNSI);
George Martin - Secretary (McGuireWoods); G. Robert Aston, Jr. (TowneBank); Robert M. Blue (Dominion Energy); Thomas J. Cosgrove
(Newport News Shipbuilding); Clifford Fleet (Colonial Williamsburg Foundation); W. Heywood Fralin (MFA); Victoria Harker (TEGNA);
Jennifer L. Hunter (Altria); Michael Karafotis (Bank of America); James B. Murray, Jr. (Court Square Ventures); Stephen Moret (Strada
Education Network); Mark R. Pace (E.C. Pace Co.); Delbert Parks (Micron); Deborah L. Petrine (Commonwealth Care); Michael J. Quillen
(Alpha Natural Resources, ret.); Mehul Sanghani (Octo); Becky Sawyer (Sentara Healthcare); Holly Sullivan (Amazon); Preston White
(Century Concrete); John O. Wynne (Landmark Communications, ret.).

Higher education leaders: W. Taylor Reveley, IV - COP Chair (LU); James E. Ryan - COP Vice Chair (UVA); Makola M. Abdullah (VSU);
Javaune Adams-Gaston (NSU); Jonathan R. Alger (JMU); David Doré (VCCS); Donna Price Henry (UVA Wise); Troy D. Paino (UMW);
Michael Rao (VCU); Katherine A. Rowe (W&M); Timothy D. Sands (VT); Gregory Washington (GMU).



About GROWT VA

 Two recessions in the 2000s caused per-student, constant-dollar state support of higher education in
Virginia to be slashed by half, shifting the burden to tuition-paying students and their parents, and
jeopardizing the competitive advantage Virginia enjoys from having a top higher ed system.

* Inresponse, VBHEC launched our major advocacy program — GROWTH4VA (formerly “Grow By Degrees”) —
to demonstrate the economic value of higher education, generate business and grassroots support for
investments that will make Virginia the Top State for Talent, and make paid internships and
affordable talent pathways broadly available to students in Virginia’s colleges.

e GROWTH4VA'’s core activities include:

* Economic impact analyses documenting VA higher ed’s impact on economic growth, job creation, and tax revenues.

* Policy research and development focused on making higher ed instruction and research a catalyst for greater economic growth,
better alignment with workforce needs, improved affordability, and strengthened performance.

* Polling by national prominent bipartisan team to measure public support for higher ed system and policy goals.

» Briefings for statewide and legislative candidates to present policy recommendations and relevant data.

* Higher ed summits/other events to foster policy collaboration by business, education, and government leaders.

* Digital communications program to give grassroots Virginians a voice (37,000 expressions of support to date).

* Public relations program, including op/eds by business and education leaders, to build support for key policies.

* National best practices research to identify key initiatives, especially related to talent pathways, internships, etc.

* Direct advocacy by business leaders with executive and legislative branch decision-makers.



We’re Different

When it comes to developing talent,
Virginia is unique...



Across the nation, support for

. o THE WALL STREET JOURNAL
higher education recently has areh 31, 2023
ShOWﬂ SignS Of erOding e o o When it comes to getting a four-year college degree,
which of the following statements comes closer to
. your point of view? A four-year college education is...
Often-CIted reasons: 2013 2017 2023
. . ) Worth the cost
* High tuition cost and uncertain becausepeople ——= 53% = 49%
return on investment (ROI) have abetter
chancetogeta
djobandearn
* Students incur high debt yet fail to graduate e xeliiconmesoger

their lifetime

* Graduates can’t find well-paying

Not worth the cost

JObS in their field of StUdy becausepeople —= 40
often graduate
e Students feel ideological pressure without specific job
skillsand with a
to conform and self-censor speech ——

debt to pay off

 Colleges have bloated bureaucracies

that drive up costs Other states are experiencing what happens to public
support when colleges fail to deliver real value.



In Virginia, the story is completely different. Large majorities in
both parties say a college education is still a good value.

This is even true when common criticisms of higher ed are highlighted in the question,
such as some graduates’ difficulty finding jobs and the increasing cost.

“In your opinion, is having a college education still a good value even
though some college graduates have trouble finding work in their
chosen fields of study these days?”

No Yes No

26% GOP | 75% | 25%

Dem | 82% | 18%

Yes
74%

“In your opinion, is having a college education still a good value

No
32%

even though it has become more expensive?”

Yes No
GOP | 69% | 31%
Dem | 76% | 24%

T Yes

68%



In contrast to national attitudes, Virginians overwhelmingly agree their
colleges are a valuable asset, well run, and a sound place to invest.

This attitude dominates among Virginians in both political parties and has remained remarkably consistent over
time despite the negative press coverage higher education recently has been receiving nationally.

Please read the following statement. After wy%*
you read the statement, please indicate if
you agree or disagree

with that statement: Strongly Agree  36%
Strongly Disagree 7%

“Virginia's universities, colleges,
and community colleges are a
valuable public asset of the
Commonwealth of Virginia, are 15% 17%

well run, and are a sound place 9% 3 —

to invest public dollars.”

e=mAgree Agree Disagree
GOP 79% 21%

e=mDjsagree

Dem 90% 10%

2017 2021 2023

* Denotes Rounding



Why we’re different:

Virginia’s colleges earn top national rankings for performance
and value, with some of the nation’s highest graduation rates
and most impressive returns on investment. ..

SmartAsset has ranked VA’s higher education system #1 or #2 nationally for seven straight years,

saying in its 2021 edition:

smartasset
Top States for Higher Education

“Virginia ranks in the top 10 states for three of the metrics we considered:
undergraduate graduation rate (72%), student-to-faculty ratio (less than 16
students per faculty member) and 20-year return on investment (about $403,200).
Virginia also has the 19th-highest in-state attendance rate, with close to one in four
high school graduates attending one of its four-year public colleges or universities.”

(@ VIRGINIA
(2) NEW JERSEY

(3) NORTH CAROLINA
@ connecricur

(®) CALIFORNIA
(® WYOMING
@) MICHIGAN

INDIANA (TIE)

RHODE ISLAND (TIE)
(10) PENNSYLVANIA

TOP 10

asset’



Competitive Advantage

Higher education is why Virginia wins
on economic growth and job creation...



No investment produces a stronger ROI for the Commonwealth...

ECONOMIC IMPACT ANALYSIS

$52B

188K

Ll Jobs

A comprehensive study completed by the
Weldon Cooper Center for Public Service in
2023, the fourth of its kind since 2009, has
documented the dramatic economic impact
of Virginia’s higher education system.

$3.8B

Revenue

The investment more than pays for itself.

Each dollar spent on Virginia’s public higher education
system produces more than $25 in greater Gross State
Product (GSP) and returns nearly $2 to the state treasury.

$25 $1.89

GSP impact State tax revenue
impact




Virginia is the 2"9 best state for business, according to CNBC,
because we are the #1 state for education.

93% of Virginians say it is important to invest in higher education to maintain this competitive advantage.

More than half of Virginians say this investment

is very important, indicating that voters’ views

7 X % Not At All Important Total Important 93%
on this issue are especially intense. Not Verysyportant / 2% Total Not Important 7%*
)\
“For several years, Virginia has been Important | | N°: .
ranked by CNBC as one of the best states mportan
for business, and a key reason given for Somewhat GOP 91% 9%
1 Important
the§e rankings hqs beep our strong p " Dem 97% 3%
educational system, including our colleges, 37%

universities, and community colleges. Since
these national business rankings have a big
impact on where companies choose to
locate their facilities and create jobs, how
important do you believe it is for Virginia’s
Governor and the General Assembly to
invest in our colleges, universities, and
community colleges?”

\Very Important

56%

1"



Virginians believe talent is what sets our state apart.

More than half strongly agree that broadening the talent pool through varied degrees and credentials that fit individual
aspirations and abilities is “the most important investment our state can make.”

Strongly Disagree

“Virginia’s future largely will be determined by our success
in broadening the pool of talented individuals who are prepared
to participate and lead in the new economy.
Therefore, the most important investment our state can make
is to ensure that every Virginia resident is able to achieve the
highest level of education that suits their aspirations and abilities,
whether that is a skilled trade certificate, an associate’s
or bachelor’s degree, or a graduate or professional degree.”*

Somewhat Disagree 29%
4% \

Strongly Agree
51%

Total GOP Dem Ind Child H.H. | No Child Men Women
A 94/6 | 92/8 | 98/2 | 90110 | 94/6 94/6 99 | 9773
Disagree
Somewhat Agree
43%

A Split Sample A, N=400.

12



Virginians agree that college is a good investment because of the
high rate of return received by graduates.

Please indicate if you agree or disagree with each of the following statements about higher education at
Virginia’s colleges, universities, and community colleges:

9 o/ *
“Since college graduates on average earn more than twice what 85%

non-graduates earn, attending and graduating from a Virginia I

college or university is a good investment.”” 15%

“Since, in today's economy, the highest paying jobs generally go to
the best educated workers, a greater state investment in Virginia’s
higher ed system will result in higher average incomes for Virginia
workers and a stronger economy.”*

* Denotes Rounding; * Split Sample A, N=400; ** Split Sample B, N=400. m Strongly Agree Total Agree m Strongly Disagree Total Disagree

18%

13



Virginians give our colleges and universities high marks for
preparing young people to succeed in the changing economy.

Very Bad Job

“Would you say Virginia's universities and 8%
colleges are doing a good job or a bad job Somewhat Bad Job
at making sure students are graduating 16% \

Very Good Job

/ 24%

with the skills they need to succeed in the
changing economy?”’"

Total Good Job 76%*
Total Bad Job 24%

Good Job | Bad Job
GOP 74% 26%
Dem 84% 16%

Somewhat Good Job/

53%
* Denotes Rounding; " Split Sample B, N=400.

14



Talent Investments

Virginians in both parties strongly agree
it’s time for strategic higher ed investments. ..



Virginians say it’s time for the state to invest in talent. ..

And they are clear about the state investments they want:

NN X N X XXX

8 PRIORITIES FOR STATE INVESTMENT STRONGLY
SUPPORTED BY VIRGINIANS IN BOTH PARTIES

Invest in internships that help students pay for college and get good jobs.
Invest in reducing the tuition burden on students and their families.

Invest in financial aid for low- and middle-income families.

Invest in affordable access via HBCU'’s, TAG grants, VCCS dual enroliment.

Invest in strategies to attract talent and keep students in VA after graduation.

Invest in meeting the workforce needs of current and future VA businesses.
Invest in educational opportunities for Virginians who serve in the military.
Invest in mental health and other needed support services for students.

16



Virginians are especially strong in their support for
expanding paid internships.

THE BIG GOAL: EVERY STUDENT WHO ATTENDS VIRGINIA’S COLLEGES AND UNIVERSITIES
WILL HAVE THE OPPORTUNITY FOR AT LEAST ONE PAID INTERNSHIP IN THEIR FIELD OF STUDY
WITHOUT EXTENDING THE TIME IT TAKES TO COMPLETE THEIR DEGREE.

“Virginia should increase the paid internship opportunities g2 93%
available to students because it will help students pay for college
as well as prepare them for their career.”* I 7%

“It is important the state of Virginia invests in the Innovative Internship

Program which increases the number of paid internships, co-op

programs, and other work-based learning opportunities available to I 8%
students attending Virginia’s colleges and universities.””

53% 92%

m Strongly Agree Total Agree m Strongly Disagree Total Disagree

4 Split Sample A, N=400; ** Split Sample B, N=400.

17



Virginians understand that internships make college graduates
more attractive to potential employers.

Internships are considered very important, not only for STEM majors,
but especially for students gaining liberal arts degrees.

Strongly Disagree

. . ... Somewhat 5%
“Liberal arts majors at Virginia's colleges and Disagree [

universities learn valuable skills that employers 8% N

need, such as written and verbal communications, Strongly Agree
teamwork, critical thinking, and problem solving. To ark
make these graduates even more attractive to
employers, the college curriculum should include
internships and other work-based learning
opportunities that provide practical experience in Total Agree 86%
the student's field of study. " Total Disagree  14%"
/ Agree | Disagree
Somewhat Agree GOP 80% 20%
39% Dem | 94% 6%

*Denotes Rounding; *'Split Sample B, N=400.
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Internships play an especially important role in “talent pathways”

that enhance affordable access and help keep students in
Virginia for full-time jobs after graduation.

WHAT ARE
TALENT PATHWAYS?

4 key elements:

v

Colleges collaborate with
businesses and other
employers.

Curriculum is aligned to

better address employer
needs.

Students have paid internship
experiences or other valuable
work-based learning.

Leads to full-time job
opportunities with a Virginia-
based employer.

A candidate who says we need to invest in creating more talent pathways in Virginia because they are
especially helpful for first-generation and low-income college students who otherwise have trouble getting

needed work experience and being considered for well-paying jobs.*"

Total

GOP

Dem

Ind

Child H.H.

No Child

Men

Women

More/Less Likely
to Vote for ...

79/9

713

90/4

72115

82/8

78/10

80/10

79/9

A candidate who says we need to invest in creating more talent pathways in Virginia because the best way
to keep talented young people from moving away from our state after graduation is to connect them

to Virginia businesses while they are still in college, such as through internships

and co-op programs that can lead to full-time employment in Virginia.""

Total

GOP

Dem

Ind

Child H.H.

No Child

Men

Women

More/Less Likely
to Vote for ...

80/8

80/6

87/6

68/12

81/8

80/7

81/8

79/8

A Split Sample B, N=400.
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Achieving the Big Goal
Virginians support multiple investment strategies to
make paid internships available to all students.

“A candidate who says that colleges in Virginia need to work directly with

CAMPUS INTERNSHIP CENTERS businesses to help place students in paid internships with those businesses, so 36% 76%

the state should invest in campus internship centers that focus on matching I 12%
students with businesses for specific internship opportunities.” °
“A candidate who says that because many businesses want to hire 75%
INTERNSHIP LISTINGS ON ONLINE PORTAL student interns but do not know how to go about it, the state should create ° ?

a user-friendly online portal with internship information and market it to

o/ *
employers and students throughout the state.” 12%

“A candidate who says that because most jobs in our economy are created by

SMALL BUSINESS MATCHING GRANTS small businesses and internship experiences with small businesses are
especially valuable to students, the state should provide matching grants to

small businesses in Virginia so more small businesses can afford to hire interns.”

74%

13%

“A candidate who says that because many students cannot afford off-campus

FINANCIAL AID To HELP WITH EXPENSES internships because they have additional expenses for things like transportation
and housing, the state should provide financial aid to help cover those expenses

so internships are accessible to all students regardless of their family's income.”

66%

22%

* Denotes Rounding ® Much More Likely Total More Likely ® Much Less Likely Total Less Likely

20



Providing educational opportunities for veterans and members of
military families is extremely popular with Virginians.

Voters also support making it easier for working adults to upgrade their skills.

Here are a couple of
statements about helping adult
Virginians transition to new
jobs and careers that are more
in demand. Please indicate
whether you support or oppose
each of the following
proposals:

* Denotes Rounding

“Providing military veterans with affordable
access to education and training programs,
and giving them credit for advanced skills
developed during their military service.”

“Setting up a new system that makes it easier for
working adults in Virginia with partial college credit to
take online classes to complete their degrees or gain
new job skill certification so they have better
opportunities for job advancement.”

6%

4%

m Strongly Support Total Support

m Strongly Oppose Total Oppose

21
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Fall Events & Media

Maily News-Becord

Business Higher Education Council
Discusses Internships At JMU Roundtable

September 19

Growth4VA e
September 19 at 10:00 AM - Q
What's the next big focus in Virginia higher education? Expanding paid internships and
creating affordable talent pathways.
Earlier this week, VBHEC President Kirk Cox announced our new Growth4VA campaign
focused on this issue. And, throughout the week, we are unveiling new economic impact &
polling data showing support for it and Virginia's public higher education system.

Read more:

GROWTH4VA.COM
VBHEC Launches Growth4VA Campaign to Promote Internships for Virginia
Students: From “Learning to Earning”

Os3 3 comments 8 shares

WINA.COM
Virginia public colleges and universities account for nearly $4-billion in state
revenue | NewsRadio WINA

00 60

NEWSRADIO

WINA

Virginia public colleges and universities
account for nearly $4B in state revenue

September 20

Growth4VA
September 26 at 10:40 AM - @

According to our new report by the Weldon Cooper Center for Public Service, investment in
public #highered in Virginia more than pays for itself. Each dollar spent produces more than
$25 in state GDP, and returns nearly $2 to the state treasury. Learn more:

e
ey

FiEs P ity e
st a2 e

7 shares

Richmond Times-Dispatch

Treacy, Reveley: To bridge the workforce
gap, Virginia must invest in higher ed

September 22

o Growth4VA e
September 22 at 10:55 AM - Q@

Did you read the article from our Chair Dennis Treacy and Longwood University President
Taylor Reveley IV in today's Richmond Times-Dispatch? Read it below. (33 (3

In it, they agree: "the focus should be on mobilizing businesses and educators in each region
and industry to work together to create affordable talent pathways that help students move
efficiently from learning in Virginia to full-time earning in Virginia. ... Virginians agree it's time
to invest in our talent. M... See more

RICHMOND.COM
Commentary: To bridge the workforce gap, Virginia must invest in higher ed
The commonwealth's return on its higher education investment is enormous. According to ...

00 101 2 comments 9 shares




GROWTHLL VA

Virginia Business Higher Education Council

Thanks for your support of this essential partnership
working for strategic investments in Virginia’s talent!

Let us know how we can help:

For more information, contact:
Kirk Cox, VBHEC President: 804-641-9890
McGuireWoods Consulting: 804-775-1937

WWW.GROWTH4VA.COM  [3 ¥ @GROWTH4VA
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1 Enrollment Goals and Projections
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Environmental Scanning

« Demographic cliff less pronounced in the southern United States with growth in
graduate enrollment: an opportunity for VCU

 Virginia is becoming more ethnically diverse — by 2030 the growth will be
attributed to Asian/PI, Hispanic and two or more races: an opportunity for VCU

« There are opportunities to increase transfer and online enrollments by targeting
adult learners, stop-outs from 4-year colleges, and by increasing market share
through enhanced community college partnerships: an opportunity for VCU

* Focused international enrollment efforts targeting the top countries enrolling
dents in the U.S. with a focus on high-demand academic programs




Fall 2023 Census Il

Enroliment Highlights

Freshman class size: 4,600 (Tied with fall 2018 for the largest class)
First-generation: 37% (Highest recorded)

Pell-eligible: 35% (Highest recorded)

URM: 44% (Highest recorded)

Freshman 1-year retention: 85.6% (Highest since the fall 2015 cohort)
Transfer 1-year retention: 87.9% (Highest percentage in 16 years)

1.2% increase in undergraduate enroliment and 0.7% increase in overall

enrollment over Fall 2022




Fall 2023 Census Il

Freshman Yield

Freshman Yield (Enrollment/Acceptances)

20,000 50% Yield
40% * The fall 2023 freshman class
15000 yield is 26%, the highest in 4
o years.
%o
10,000 * In-state yield for fall 2023 is
- 30%, up nearly 1% pp from fall
2022.
000 _— . - Out-of-state yield for fall 2023 is

12%, fairly flat from fall 2022.

0%
Fall 2020 Fall 2021 Fall 2022 Fall 2023

N Acceptances Enrolled —a=Yicld

\ As of Census Il




Fall 2023 Census Il

Overall Enroliment

30,000

25,000

20,000

15,000

10,000

5,000

2022 and 2023 Census Il Enrollment

28,408 28,594
a72 990
1,498 Graduate 1414
-1.3%
Total UG + GR
+0.7%
Undergraduate

+1.2%

20,765 * ¥ 21,022

Fall 2022 Fall 2023

Undergraduate B Graduate First Professional Other

Schools/College Overall Net Enrollment Position

Positive
* Business (3.4%, n=123)
* Engineering (5.3%, n=119)
* Health Professions (6.3%, n=76)
* Arts (1.4%, n=46)
*  University College (14.1%, n=38)
* Arts - Qatar (9.2%, n=30)
* VCU Life Sciences (3.8%, n=17)
*  Nursing (1.4%, n=13)
* Dentistry (1.6%, n=8)
Negative
* Humanities and Sciences (-1.6%, n=-170)
* Medicine (-11.0%, n=-125)*
* Education (-3.9%, n=-40)
* Social Work (-3.1%, n=-36)
* Pharmacy (-4.1%, n=-18)
* Wilder School (-1.4%, n=-15)

* Decline in enrollment largely related to new
Schoal of Population Health



Enrollment Projections and Goals

VCU QOverall Enrollment Projections and Goals

35,000 — 32,589
32,589 ! .
37 589 32,589 ! —_— — * 90% 1st to 2" year retention and
30,000 : — — 78% 6-year graduation rate (FY
Students)
28,840 29,347 29,946 30,753 31,589
25,000 + International enroliment from
1,000 to 2,000
20,000 + Double enroliment of fully online
programs from 2023 baseline
15,000 + Maintain first year classes of
>4,600
10,000 + Transfer enroliment of >1,600
* 20% non-resident enroliment
5,000 including international
28,919 28,108 28,594 * Increase Master’s enrollment by
0  — 10%
Fall 2021 Fall 2022 Fall 2023  Fall 2024* Fall 2025*  Fall 2026*  Fall 2027*%  Fall 2028
Projection OGoal Fall 2021 and Fall 2023 data are from Census |I.

* Fall 2024 through Fall 2028 data are projected.




Fall 2024 Enroliment Focus

Positioning, Pricing, Product, Place

Guaranteed University Admission program

Direct admissions pilot

Access, academic excellence, research,
rankings

Promote 5 fully online UG degree
programs

Non-resident pricing strategy (discovery)
New or repackaged academic programs

with market demand commensurate with
gainful employment

Urban destination institution

Geo-markets
* Domestic: VA, Mid-Atlantic, WV

* International: India, Saudi Arabia,
Vietham

Graduate Enroliment

« Enrollment Services org. structure
(centralized vs. decentralized)

 Admissions process mapping —
operational efficiencies

Master’s revenue generating focus

« School of Business and College of
Engineering


https://admissions.vcu.edu/apply-to-vcu/undergraduate/guaranteed-university-admission/#:~:text=VCU%20is%20proud%20to%20offer,Apply%20today%20for%20your%20acceptance.

Fall 2024 Enroliment Focus

Student Success

Develop student engagement plan

Develop institutional culture focused on
Student Success (University Innovation

Alliance)

National Institute for Student Success

Diagnostic

Scale academic recovery programs

Paid internships (College to Career)

Career audit (College to Career)

Transfer Strategy

Adult learners
Reactivation campaign
Enhance community college partnerships

Re-engage stop-outs


https://semss.vcu.edu/key-initiatives/university-innovation-alliance-of-vcu/
https://niss.gsu.edu/diagnostics/
https://careers.vcu.edu/resources/internshipfundingprogram/

Multi-Year Enroliment Plan

Plan to Plan

* Finalize enrollment planning committee (Oct. 2023)

« Develop School/College level enroliment plans commensurate with the institutional enroliment
plan

« Link academic program assessments and development institutional enrollment planning

Milestones

 Three-year plan by May 2024

« Develop performance dashboards linked to the multi-year plan by July 2024




FE e e

—_—




July"IiZEZs

Economic

Impact Study .’
of Virginia
Public Higher
Education

for the Virginia
Business Higher
Education Council

Terance JUREphannERENES

#= [NIVERSITY
(LT IRGINIA

Weldon Cooper Center
for Public Service



TABLE OF CONTENTS

LIST OF TABLES ...tttk b et b bbbt bbbt b et be bt eb et i
LIST OF FIGURES ...ttt ekt b et bbbttt b et bt et e e bt e be e b et ene st ii
STUDY HIGHLIGHTS ..ttt b et b et b b et e bt be st et ene s s 1
EXECUTIVE SUMMARY ..ottt sttt sttt bbbt b bt b et e bt st e e b et eseebe e enenteneas 2
INTRODUGCTION ...ttt ettt ettt sttt bt b et b e b e st s b et e bt se et eb e b e st eb e s ebe et e e ebe b eseebe s enenteneas 4
SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR ......ciiiiieiiinieieiriecinreeeere e 5
SECTION 2: METHODOLOGY AND DATA ..ottt sttt ettt 15
IMOAEIING ISSUES ...ttt bbbttt bbbttt b et eb bttt b 15
REMI Pl IMOTEI ..t 20
INPUE DATA ettt ettt 22
SECTION 3: ECONOMIC FOOTPRINT ANALYSIS ...ttt 27
Higher Education Simulation SCENAIIOS ...ttt 27
Economic Footprint and IMPact ANGIYSIS .........c.cirrriiiiniiec e 29
Comparison of SCENAIOS T, 2, AN 3 .eiiiiiiieeeee ettt ettt e e e e eneneas 33
CONCIUSION .ttt b bt b et e bbb bttt b bt e bbbt e st b s 37
REFERENCES ...ttt etttk b bbbt h et e bt et e sttt e bt e b et e bt sb et ebenbenea 39
APPENDIX A.1: Map of Virginia Public Higher Education Institutions by Principal Location............... 44
Appendix A.2: Virginia Public Higher Education INStitUtioNS.........ccoviieiineinnccccecre e 46

APPENDIX A.3: DeSCription Of Data ......cccceiriririririeiciciciitirinr ettt ettt 50



LIST OF TABLES

Table 1.1 Virginia Public Higher Education Operating and Non-operating Revenues ($) by Source,

FY 2027 ettt bbb bbbttt 8
Table 1.2 Virginia Public Higher Education Expenses ($) by Type, FY 2027 .....ccccoovvrnnrniccicieieennn. 9
Table 2.1 Virginia Public Higher Education Expenditure and Employment, FY 2027 .......ccccccccvvinnnee. 16
Table 2.2 REMI Pl+ Model INput Data SOUICES ......c.ccoueiririeiniriceinieereereeee e 26
Table 3.1 Assumptions Behind Scenario Model RUNS .........cccoeiiiiiiiinieneeeeeeese e 29

Table 3.2 Economic Footprint of Virginia Public Higher Education (Dollar Denominated Values
Expressed in Present Value, Billions of 2027 DOIArS) ........cccoeirrieirneenneerseessie e 31

Table 3.3 Breakdown of Economic Footprint by Function and Source (Dollar Denominated Values
Expressed in Present Value, Billions of 2027 DOHArS) ........cceeirreirireinneeesieeseeie e 35

Table 3.4 Economic Effects of Virginia Public Higher Education by Scenario (Dollar Denominated
Values Expressed in Present Value, Billions of 2027 DOlIars) ........ccccoerreinneinncinnecseeeseeeesenes 36

Economic Impact of Virginia Public Higher Education



LIST OF FIGURES

Figure 1.1 Virginia Public Higher Education Fall Enrollment, 1987-2021.........cccccoeiiniiinncinccenee 6
Figure 1.2 Virginia Public Higher Education Operating and Non-operating Revenues (Billions of
2021 Dollars) by Source, FY 2002- FY 2027 ....ciiuiiiiiiieieieieseie ettt st 7
Figure 1.3 Virginia Public Higher Education Academic R&D Expenditures by Source of Funding,
MillIoNS OF 2012 DOIIAIS ...ttt ettt et ee et se et e e et 11
Figure 1.4 Virginia Public University Patent Applications and Patents Issued, 1985-2021.................. 12

Figure 1.5 Number of Virginia Public University Startups Located in Virginia by Year, 1997-2021 ...13

Figure 2.1. Virginia Average Earnings by Age Group and Educational Attainment, 2017-2021 ......... 17
Figure 2.2 Virginia Average Annual Out-Migration Percentage by Age Group and Educational
ATTAINIMNENT, 20T7-2027T .ottt ettt e et e e et e e et e e s eaaeeesateseeaaeesssteesasbessaneteseseeesanaeessnees 18
Figure 2.3 Percentage of Completions by Degree Level by In-state Residents, 1993-2021................ 19
Figure 2.4. Simplified Economic Structure of the Key Interactions in Regional Economies Based on
the REMI Pl IMOAEN ...ttt ettt sttt 21
Figure 2.5 REMI Pl+ Model SImulation FIOW ........c.ccciriiinicicc e 22
Figure 3.1 Cumulative Present Value of Economic Footprint on Virginia GDP, By Year ...........ccc.c...... 31
Figure 3.2 Source of ECONOMIC FOOTPIINT .....cuviuiiiiririiieiciciccit et 32
Figure 3.3 Source of Expenditure-related ECONOMIC FOOLPIiNt........cevcueuiiiinininirieiciccccre e 33

Economic Impact of Virginia Public Higher Education ii



STUDY HIGHLIGHTS

« The total economic activity attributable to Virginia public higher education operations in FY
2021 is $52.431 billion in Virginia gross domestic product expressed in terms of 2021 dollars
and 188,379 jobs. State public higher education each year accounts for $3.874 billion in
long-term state revenue.

« Every dollar spent on public higher education by the state is associated with an additional
$1.89 in state revenue and an increment of $25.59 to Virginia gross domestic product.

« The medical centers at Virginia Commonwealth University and the University of Virginia
make significant contributions to the state economy. Together, they account for 45,626
jobs, $4.581 billion in GDP, and $356 million in state revenues in FY 2021.

« Research expenditures by higher education are responsible for nearly 13,510 jobs, $1.091
billion in GDP, and $96 million in state revenues in FY 2021.

« An estimated 54 percent of higher education research funds are derived from out-of- state
sources, primarily the federal government.

« University startups directly employed 842 workers at the end of FY 2021. The total economic
impact of these firms was 1,779 full- and part-time jobs and $209 million in GDP. These
enterprises generated an estimated $13 million in state revenues during FY 2021.

« Anestimated 31.2 percent of Virginia public higher education institutions’ revenue is
derived from out-of-state sources such as federal grants and contracts, out-of-state tuition,
and private gifts.

« The expenditure of out-of-state funds, plus the expenditures of out-of-state students and
visitors on local goods and services, results in an economic impact of $3.032 billion and
39,340 Virginia jobs for FY 2021. The state revenue impact is $240 million.
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EXECUTIVE SUMMARY

Virginia's public higher education system plays a key role in providing educational access to
citizens across the commonwealth. Thirty-nine colleges and universities serve the state, including
15 four-year institutions, one junior college, and 23 community colleges. Their geographical reach
is extended through more than 70 branch campuses and centers and numerous other off-campus
clinical locations and agricultural or environmental research stations. These institutions also provide
access to community members through continuing education, business and industry training,
online and distance learning opportunities, and high school dual enroliment.

Virginia's public higher education institutions also play a vital role in the commonwealth'’s
economy. College, university, and community college spending on employee payroll, supplies and
services, and capital projects injects billions of dollars annually into the economy. Student and
visitor spending on goods and services also generates significant economic activity. Most
important, these institutions prepare the commonwealth’s workforce and develop future
community and business leaders. Of all degrees issued by higher education institutions in the state,
Virginia’s public colleges and universities award 80 percent of all associate’s degrees, 65 percent of
bachelor’s degrees, 43 percent of master's degrees, and 49 percent of doctor’s degrees. College
graduates earn significantly more than high school graduates, and they improve the productivity of
Virginia businesses. In addition, Virginia's colleges and universities foster entrepreneurial ventures
such as startups connected to university-licensed technologies that generate new, high earning
employment opportunities.

This study examines the effect of the public higher education sector on Virginia's economy. It
provides a full accounting of the current flow of economic activity in Virginia that can be directly
tied to the spending, educational activities, and research commercialization of publicly supported
institutions of higher education. Economic effects for the three components are measured using a
regional economic impact model, the Regional Economic Models, Inc. Policy Insight Plus (REMI Pl+)
model, that was designed for Virginia's economy. Outputs of the REMI P+ model include
calculation of the amount of Virginia gross domestic product, personal income, industrial output,
and employment attributable to public higher education.

Following the terminology used by other economic impact studies, the term “economic footprint”
is used to denote all measurable economic activity that results from activities related to public
higher education. In this study, the economic activity can be traced to expenditures (termed the
"expenditure effect”) made as the colleges and universities increase the skills of students. Economic
activity can also be attributed to improved workforce educational levels (termed the “human capital
effect”). The term "human capital” refers here to the increased productivity and earnings that
results from a student’s acquisition of skills and knowledge. Lastly, new firms and the resulting
economic output and employment that are generated as a result of research and development
commercialization activities (termed “university startups”) are counted as part of the economic
footprint.
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EXECUTIVE SUMMARY

The major findings of the study are as follows:

The total economic footprint attributable to Virginia public higher education operations in
FY 2021 is $52.431 billion in Virginia gross domestic product, expressed in terms of 2021
dollars, and 188,379 jobs. State public higher education each year accounts for $3.874
billion in long-term state revenue.

Every dollar spent on public higher education by the state is associated with an additional
$1.89 in state revenue and an increment of $25.59 to Virginia gross domestic product.

The medical centers at Virginia Commonwealth University and the University of Virginia
make significant contributions to the state economy. Together they account for 45,626 jobs,
$4.581 billion in GDP, and $356 million in state revenues. These economic impact estimates
form part of the larger public higher education footprint.

Research expenditures by higher education are responsible for nearly 13,510 jobs, $1.091
billion million in GDP, and $96 million in state revenues. An estimated 54 percent of higher
education research funds are derived from out-of-state sources, primarily the federal
government. Once more, these economic impacts represent a portion of the total economic
footprint.

University startups directly employed 842 workers at the end of FY 2021. The total economic
impact of these firms was 1,779 in employment and $209 million in GDP. These enterprises
generate an estimated $13 million in state revenues during the year.

An estimated 31.2 percent of Virginia public higher education institutions’ revenue is
derived from out-of-state sources such as federal grants and contracts, out-of-state tuition,
and private gifts. The expenditure of these out-of-state funds plus the expenditures of out-
of-state students and visitors on local goods and services results in an economic impact of
$3.032 billion and 39,186 Virginia jobs for FY 2021. The state revenue impact is $240 million.
The expenditures associated with out-of-state students alone (i.e., tuition payments, student
spending on goods and services, and visitor expenditures) generated 18,337 jobs, $1.486
billion in GDP, and $106 million in state revenues. These impact estimates, again, are part of
the public higher education footprint.
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INTRODUCTION

This study measures the contribution of Virginia's public higher education sector to the state
economy. The definition of public will include those institutions governed by boards whose
members are appointed by the Governor and that receive regular public financial support. They
include 15 public four-year institutions, one junior college, and 23 community colleges. Although
public higher education produces many other outputs besides economic activity and higher
earnings for its graduates, it has become increasingly important in an era of fiscal limitations to
demonstrate the economic contributions of public institutions and show how the state receives a
return on its investment of state funds.

The study provides a full accounting of the of economic activity in Virginia that can be directly tied
to the expenditures and activities of publicly supported institutions of higher education. Direct
spending by the institutions, spending by students and visitors, the flow of new degree recipients
into the workforce, and the employment of university startups are used to compute direct, indirect,
and induced contributions to state economic activity. In undertaking this work, the study uses REMI
Pl+ regional economic modeling software. Outputs of the REMI model include calculation of the
amount of gross domestic product, personal income, industrial output, and employment.

The study is divided into three sections. The first section examines the characteristics of Virginia's
public higher education sector with special focus on recent changes. These features include
enrollment patterns, financial characteristics, degree production, research and development
spending, and university commercialization activities. The second section describes the approach to
modeling the economic contribution of higher education, presents important features of the REMI
Pl+ regional economic impact model, and explains how input data were assembled. The third
section introduces modeling scenarios used in estimating state economic footprint and presents
model scenario results.
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SECTION 1: VIRGINIA’S PUBLIC HIGHER EDUCATION SECTOR

Through its network of 39 public higher education institutions, including 15 four-year institutions,
one junior college (Richard Bland College), and 23 community colleges (see Appendix A.1 and
Appendix A.2), Virginia public higher education touches every region of the state. These
institutions support over 70 branch campuses and centers. In addition, community colleges offer
dual enrollment at local high schools, distance learning, and contract training opportunities to
schools, homes, and workplaces. These growing offerings have expanded geographical access to
higher education.!

Virginia public higher education enrollment peaked following the Great Recession at over 413,000
students in 2011. It declined every year to 2021, with enrollment losses concentrated at community
colleges. Two-year college enrollment decreased 18.3 percent from fall 2015 to fall 2021 and four-
year institution enrollment grew modestly at 3.5 percent over the same period (see Figure 1.1).
This declining total enrollment is linked to slowing population growth, higher proportions of high
school graduates drawn from more disadvantaged social backgrounds who are less likely to attend
college, and labor shortages exacerbated by the COVID-19 rebound that were accompanied by
higher compensation and better job flexibility for workers without college degrees (Torry 2023;
Grawe 2018). While some four-year institutions had been able to recruit more international
students to offset slowing domestic enrollment growth, the COVID-19 pandemic and international
travel restrictions have recently impeded these efforts as well.

Public perceptions of the value of a college degree relative to its cost have also shifted notably in
recent years. Gallup polling data of 18-29 year olds showed that 74 percent reported that obtaining
a degree was important in 2013 compared to just 41 percent in 2019 (Selingo and Sigelman 2023).
This perception is more widely held despite evidence that, although the college wage premium has
decreased slightly because of increasing college attendance costs, the rate of return remains high
(Abel and Dietz 2019). Returns for both bachelor’'s degree and associate’s degree are close to 14
percent, which far exceeds the rate of return available from most private investments. College
educated workers are also less likely to be unemployed.

Long-term structural changes in the economy, including technological changes such as digitization
and automation, can be expected to lead to employment attrition for vocations that involve routine
activities and basic cognitive skills and reward those requiring more advanced technological and
interpersonal skills (Rephann 2021). The former usually require few skills while the latter typical
require postsecondary education. Although some employers (including the Commonwealth of
Virginia) have begun to scale back postsecondary educational credentials requirements for some
positions to aid job recruitment and improve equity, recent data from Georgetown’s Center for
Workforce and Education indicate that 70 percent of all jobs will require some postsecondary
education by 2030 (Carnevale 2021). Moreover, if young people hope to realistically obtain a “good

! Virginia's public colleges and universities also operate numerous other off-campus clinical locations and
agricultural or environmental research stations that conduct research, provide patient care, and offer
educational experiences.
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SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR

job” (defined as a job that pays $57,000 for workers aged 25 to 35), higher education is a virtual
necessity. Eighty percent of such workers with a bachelor’s degree and 56 percent of those with
some college or an associate’s degree have such jobs but only 42 percent of those with a high
school diploma do (Carnevale et al. 2022).

Figure 1.1 Virginia Public Higher Education Fall Enrollment, 1987-2021

400,000
350,000 — e HHHHHHHHHHHHHHH
300,000
< 250,000 -{HHHHHHHHHHHHHHHHHHHHHAHHHHHAHHHHHH
% O Four-year
uEJ 200,000 B Two-year
150,000

100,000

50,000

Source: State Council for Higher Education in Virginia, EO2: Fall Headcount Enrollment
http://research.schev.edu/enrollment/E2_Report.asp

State appropriations and grants to higher education in Virginia increased 21.5 percent over the last
decade (see Figure 1.2 and Table 1.1). Because of declining FTE enrollments over the same period,
real state appropriations and grants per FTE increased at a faster rate of 32 percent. However, at
$6,998 per FTE in FY 2021, state funding was still significantly lower than the FY 2008 level of $8,036
per FTE in real dollars. This funding rebound is similar to other U.S. states, though Virginia funding
lags well below the national average in per student state support (SHEEO 2023). Moreover, while
inflation adjusted state funding for higher education on an FTE basis at a national level exceeded
the 2008 funding level for the first time in FY 2022, this watershed has not yet been realized in
Virginia according to preliminary data (SHEEO 2023). Federal government grants have also recently
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SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR

started to become a more significant share of public higher education revenues. Because of higher
education funds allotted as part of pandemic relief efforts such as the Coronavirus Aid, Relief, and
Economic Security Act (CARES Act) of 2020, federal government grants grew 30 percent from FY
2019 to FY 2021. However, it should be noted that most of these federal funds are one-time
infusions of emergency aid and are unlikely to recur.

Figure 1.2 Virginia Public Higher Education Operating and Non-operating Revenues (Billions of
2021 Dollars) by Source, FY 2002- FY 2021
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Source: U.S. Department of Education, Integrated Post-Secondary Data System, Finance Survey, 2002-2021

Note: Funds include grants, contracts, appropriations, and gifts.
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SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR

Table 1.1 Virginia Public Higher Education Operating and Non-operating Revenues ($)
by Source, FY 2021

Revenue Source Four-year Two-year Total
Tuition and fees 2,771,497,971 320,221,537 3,091,719,508
Federal government grants, contracts

and appropriations 1,579,885,861 330,030,267 1,909,916,128
State government grants, contracts

and appropriations 1,696,936,882 413,663,174 2,110,600,056
Local and private grants, contracts,

appropriations and gifts 675,086,871 26,036,631 701,123,502
Auxiliary enterprises sales and services 1,145,383,850 18,133,909 1,163,517,759
Other sources 6,172,331,035 36,966,431 6,209,297,466

Total revenue

10,046,318,224

1,143,861,130

11,190,179,354

Estimated out-of-state revenue

Amount 3,319,297,293 367,705,823 3,687,003,116

Percent of total revenue 33.0% 32.1% 32.9%

Source: U.S. Department of Education, Integrated Post-Secondary Data System, Finance Survey, 2021

State public higher education has a broad mission to educate students, conduct research and
development, and provide a public service, and this mission is reflected in its expense patterns (see
Table 1.2). In FY 2021, Virginia's public colleges and universities allotted about 28 percent of total
spending on instruction, 22 percent on academic support (i.e., activities that support the
institution’s academic mission such as academic administration, libraries, and academic computing),
student services (i.e., noninstructional student support activities such as admissions and
registration, student activities, counseling), and institution support (i.e., general administrative
support services for institutional operations such as general administrative services, financial
operations, human resources, and procurement), and 12 percent on research. Institutions spent 11
percent on auxiliary services—activities such as residence halls, meal plans, and bookstores that are
funded by student fees. Nineteen percent of four-year expenses were incurred for hospital services
(reflecting UVA and VCU medical center activities), which rely mainly on patient fees for funding.

Virginia public higher education expenses in constant (real) dollars grew 17 percent from FY 2012
to FY 2021. There was marked variation in growth among functional categories. For example,
instructional expenses grew just 14 percent while auxiliary enterprise expenses actually fell because
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SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR

of residual COVID-19 effects on student housing rental, cafeteria, and other revenue generating
activities. In contrast, scholarships and fellowships expenses grew 38 percent, reflecting the
increasing tendency for colleges and universities to offset higher tuitions with financial aid to
improve access for students with financial need (Cook and Turner 2022; Grawe 2018).2 Also,
hospital services expenses grew by 51 percent, reflecting the growing medical services footprint of

UVA and VCU.?

Table 1.2 Virginia Public Higher Education Expenses ($) by Type, FY 2021

Type of Expense Four-year Two-year Total
Instruction 2,738,016,948 469,050,807 3,207,067,755
Research 1,355,920,844 0 1,355,920,844
Public service 229,755,119 11,833,468 241,588,587
Academic support 815,276,403 100,586,754 915,863,157
Student services 280,815,792 110,454,973 391,270,765
Institutional support 893,827,886 232,774,409 1,126,602,295
Scholarships and fellowships 369,524,390 141,092,116 510,616,506
Auxiliary services 1,273,966,917 11,608,760 1,285,575,677
Hospital services 1,894,868,624 0 1,894,868,624
Independent operations 934,986 0 934,986
Other expenses 286,080,694 59,330,401 345,411,095
Total 10,138,988,603 1,136,731,688 11,275,720,291

Source: U.S. Department of Education, Integrated Post-Secondary Data System, Finance, 2021

Despite stagnating enrollment, Virginia public higher education degree production continues to
increase, albeit at a slower pace than when enrollment growth was more robust. Virginia public
higher education degree production grew by 20.1 percent from 2008-2009 to 2014-2015, slowing

* More disaggregated financial aid Information from the IPEDS Student Financial Aid report data further
supports this observation. The percentage of Virginia public higher education financial aid for first-time full-
time students provided by institutional grants was 40.3 percent in 2020-21 compared to 26 percent in 2014-

2015.

3 The state’s third medical school, Virginia Tech-Carillion School of Medicine, became a college of Virginia
Tech in 2018. However, it does not provide hospital services. These are provided by its private partner,

Carilion Clinic.
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SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR

to 6.3 percent from 2014-15 to 2020-21. Degree production lags enrollment by several years, and it
does not yet fully capture more recent enrollment attrition. Also, cohort graduation rates have been
trending higher, helping to offset the effect of enrollment decline to some extent. Six-year
graduation rates for Virginia four-year public institutions, already among the highest nationally,
rose from 70 percent for cohort year 2008 to 72 percent for cohort year 2016. Three year
graduation and transfer rates for two-year public institutions increased from 18.4 percent for
cohort year 2008 to 25.5 percent for cohort year 2019.*

Public institutions have also experienced some modest attrition in state market share in areas of
degree production.® Of all degrees issued by higher education institutions in the state, public
institutions awarded 62 percent in 2020-21, down slightly from 63 percent in 2014-15. Virginia's
public colleges and universities awarded 80 percent of all state associate’s degrees, 65 percent of
bachelor’s degrees, 43 percent of master's degrees, and 49 percent of doctor’s degrees in 2020-21.
Virginia public higher education institutions confer a majority of degrees in all programmatic areas
except for health professions, legal professions, and education.® They awarded 97 percent of
architecture and construction program degrees. They were responsible for 86 percent of
engineering and technologies degrees and 76 percent of natural sciences and mathematics
degrees, thus generating a pool of talent that helps to maintain state scientific competitiveness and
meet workforce needs.

Demand for high skilled workers in the commonwealth is projected to outpace supply for many
industries and regions. The VEDP Office of Education Economics has identified 156 “Top Jobs”
based on job quality and demand such as high entry level earnings, opportunities for advancement
within the occupation, forecasted number of jobs, and strategic importance to Virginia's economic
development strategy (VOEE 2021). According to the most recent 2021-2022 high demand
occupations list, 91 of 156 occupations (58 percent) typically require an associate’s degree or
higher for entry level employment while half of the projected annual openings for these
occupations do. Virginia public higher education will play a key role in preparing this future
workforce.

* This information is based on U.S. Department of Education, National Center for Education Statistics,
Integrated Postsecondary Education Data System (IPEDS), Graduation Rates data.

> The for-profit higher education sector has continued to shrink in Virginia (as elsewhere in the U.S.), in part
because of federal government sanctioning of some for-profit companies. For example, ITT Technical
Institute had schools in Chantilly, Norfolk, Richmond, Springfield, and Salem, which were shuttered as part of
a national bankruptcy. However, private college graduate degree production, largely because of the
expansion of Liberty University programs, has continued to grow.

¢ Summary fields examined were: Agriculture, natural resources, family/food science, and recreation (CIP 2-
digit codes 1, 3, 12, 16, and 31), Architecture and construction (4, 46), Legal professions (22), Natural sciences
and mathematics (26, 27, 40), Human services and public administration (43, 44), Communication and
information technologies (9, 10, 11), Engineering and technologies (14, 15, 19, 41, 47, 49), Liberal arts,
humanities, religion and performing arts (5, 23, 24, 30, 38, 39, 50, 54), Social sciences (42, 45), Health
professions (51), Education (13), and Business (52).
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SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR

Virginia's economic competitiveness also depends on its public higher education research and
development capacity. Supported by increased federal, state and local, and institutional
contributions, R&D expenditures expressed in terms of 2012 dollars increased by a factor of 10
from 1972 to 2015 (see Figure 1.3). Increases in federal funds accounted for over half of that
increase. From 2015 to 2021, R&D expenditures also increased, albeit at a slower annualized rate of
4 percent compared to the earlier 5.6 percent rate. However, institutional expenditures from
endowments and other institutional funds (38 percent) and other sources (primarily nonprofit
organizations and gifts) at 26 percent have formed the largest part of the increase. Such funding is
important for generating scientific discoveries that contribute to basic scientific knowledge as well
as translational research that results in intellectual property such as patents and leads to
commercialization activity such as university startups.

Figure 1.3 Virginia Public Higher Education Academic R&D Expenditures by Source of Funding,
Millions of 2012 Dollars
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Source: National Science Foundation Higher Education Research and Development (HERD) Survey.
https://www.nsf.gov/statistics/srvyherd/

Note: Expenditures before 2003 include only R&D expenditures in Science and Engineering fields

University research expenditures are tied closely to university innovation activities such as
patenting activity. Figure 1.4 indicates that new patent applications and awards had been trending
upwards through 2011 but began to slip at the same time that research expenditures started to
stagnate in 2012. However, patent activity growth resumed in 2018, shortly after research
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SECTION 1: VIRGINIA’S PUBLIC HIGHER EDUCATION SECTOR
expenditures started to recover. It is unknown to what extent this correlation is causal or whether it
merely reflects shifts in research expenditure funding sources, fluctuations in the rate at which

researchers are able to turn research expenditures into patented discoveries, or some other factor.’

Figure 1.4 Virginia Public University Patent Applications and Patents Issued, 1985-2021
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Virginia's public colleges and universities have also generated scores of business startups over the
years. Although data on the entire universe of such firms started and jobs created is unavailable,
information can be constructed easily for a subset of such firms: firms that were established as a
result of licensed university technologies, which are termed “university startups.” This definition is
used by the Association of University Technology Managers (AUTM) in soliciting information from
university technology transfer offices about university-generated startups as part of its annual
Licensing Activity Survey.

AUTM data indicates that Virginia public higher education institutions generated 320 startups from
1997 to 2021, which represents a creation rate of 13 startups per year (see Figure 1.5). Seventy-
eight percent of these startups were initially located in Virginia. Although not all of these startups

’ For example, one study of 16 U.S. universities indicates that federal life sciences funding is an important
determinant of university drug and medical patenting activity (Blume-Kohout 2022). Some studies suggest
that cuts in state appropriations decrease university patent production (Bound et al. 2019; Zhao 2018).

8 This definition excludes licenses were owned by other entities such as the Virginia Innovation Partnership
Corporation and enterprises that were generated by other university startups.
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SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR

are still operating or located in Virginia, information collected from university technology transfer
offices and matched with employment records from the Virginia Employment Commission
Quarterly Census of Employment and Wages (QCEW) for the 2™ quarter of 2021 indicate that
about 27 percent of the 249 original firms reported payroll employment for the period. These 67
university startups had 842 employees. Sixty-two percent of university startup employment is in the
"professional, scientific, and technical services” industry, a sector whose employees require a high
level of expertise and training, and supports jobs that pay well above average wages. The
remaining employment includes 16 percent in computer and electronic manufacturing, 13 percent
in educational services, 5 percent in chemical manufacturing, and 4 percent in other industries.

Figure 1.5 Number of Virginia Public University Startups Located in Virginia by Year, 1997-2021
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Source: Association of University Technology Managers, Statistics Access for Tech Transfer (STATT)

The AUTM survey does not capture university spin-off companies. By spin-off companies, we mean
companies that were created as a consequence of faculty, student, and alumni Virginia public
higher education experiences or exposure to entrepreneurial support services but not with
university licensed technologies. Numbers available from selected public institutions suggest the
size and economic significance of these other companies is even more consequential. For example,
Virginia public research university students generated 96 startups in FY 2016 (Center for Innovative
Technology 2018); very few of these were connected to university-licensed technology. Public
higher education faculty and staff also generate income from business, publishing, and consulting
activities. While a definitive count of the extent of this faculty activity is not available, a study for

Economic Impact of Virginia Public Higher Education 13



SECTION 1: VIRGINIA'S PUBLIC HIGHER EDUCATION SECTOR

George Mason University is suggestive. It found that full-time faculty earned supplemental income
equivalent to 24 percent of their university income through such independent activities (Fowler and
Fuller 2005).

It also does not capture the effect of university innovation on larger incumbent or entrant firms.
These effects derive from university innovation spillover effects to the region, originating as a result
of the expertise or licensed technologies they obtained from higher education institutions,
collaborating through business-university partnerships, hiring university graduates, or general face-
to-face sharing of research and diffusion of ideas in forums and through local industry networks.
Recent research suggests that the principal effect of university research expenditures on patenting
activity transmits through these types of firms (Schoellman and Smirnyagin 2021). For example,
many existing Virginia-based firms benefit from university technology transfer through
partnerships with universities facilitated by independent nonprofit centers of excellence such as the
Commonwealth Center for Advanced Logistics Systems, the Commonwealth Cyber Initiative, and
the Commonwealth Center for Advanced Manufacturing. Also, patenting activity has been
observed to stimulate local employment in proportion with how closely area industries align with
university technology strengths (Hasuman 2012). Hausman estimates a total local employment
effect of 13 workers per patent on average. With the reservoir of 1,847 Virginia patents issued to
Virginia public higher education institutions over the 1993-2021 period that would translate into
over 24,000 jobs. This figure dwarfs the total estimated number of Virginia startup employees (842).

Virginia’'s public higher education institutions also foster entrepreneurship through programming
and providing financial resources for new firm ventures. Many colleges and universities offer formal
degree programs in entrepreneurship. Several have created entrepreneurial development centers
that offer extensive educational opportunities and business development services. At least seven
institutions provide incubation or accelerator programs for startups, including the William & Mary
(Launchpad), George Mason University (Mason Enterprise Center), James Madison University
(Gilliam Center for Entrepreneurship), Old Dominion University (Strome Entrepreneurial Center
Incubator), the University of Mary Washington (Eagleworks Business Incubation Center), the
University of Virginia (i.Lab Incubator, Catalyst Accelerator, and I-Corps Discovery), and Virginia
Tech (Apex Center for Entrepreneurs). Institutions have also become more active in furnishing seed
and/or proof-of concept funds for new ventures. In FY 2021, at least six institutions offered such
funds including George Mason University (Mason Innovation Fund), James Madison University
(Madison Trust), Old Dominion University (Catalyzing Entrepreneurship and Economic Development
Fund), University of Virginia (UVA LVG Seed Fund), Virginia Commonwealth University (VCU
Commercialization Fund), Virginia Tech (VTC Innovation Fund and VTC Seed Fund).

Virginia's college and university alumni are also a major source of entrepreneurial ventures. One

study found that University of Virginia alumni started 2,944 companies within the commonwealth
that employed an estimated 371,000 workers and generated $395 billion in revenue (Lenox et al.
2014).
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Modeling Issues

Colleges and universities can affect a state, regional, or local economy in a variety of ways. These
channels include the expenditures of the institutions and their students, improvements to human
capital, knowledge creation through research, knowledge dissemination from extension and
outreach, entrepreneurship, commercialization of university research, industry location decisions,
improvements to quality of life, expenditures of tourists, and the provision of regional leadership
on economic development matters. Rephann, Knapp, and Shobe (2009) provides a more complete
discussion of these issues. This study restricts its attention to the most easily quantifiable features
of higher education, expenditures on educational inputs, additions to human capital, and university
startups. In this sense, it is fair to say that this study provides more conservative estimates than
some other assessments.

College and university economic impact studies usually focus on the role of expenditures in
stimulating economic activity. They are among the most easily measured features of higher
education, being either publicly available or easily estimated. They include items such as employee
payrolls, outlays on goods and services, capital purchases, student expenditures, and visitor
expenditures. These expenditures can be entered into an economic impact model to measure the
economic activity that results when money spent by higher education changes hands in the state
economy. Input-output models trace expenditures backwards through the industrial supply chain
to identify the additional business volume that results as funds re-circulate through the economy.
The cumulative sum of multiple rounds of spending and re-spending results in a “multiplier effect.”
Allowance must be made in the model for expenditure leakages that occur when the initial
expenditure is made outside the state (e.g., office furniture purchased from a manufacturer based
in Michigan) and for in-state purchases where the locally merchandized item is actually produced
by an out-of-state manufacturer. Table 2.1 shows the values of the gross expenditures of higher
education by major category.
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Table 2.1 Virginia Public Higher Education Expenditure and Employment, FY 2021

Item Total
Employee compensation, including fringe benefits $7,857,874,253
Outlays on goods and services $3,667,568,660
Capital expenditures $1,372,179,581
Buildings and infrastructure $1,081,261,819
Equipment $270,094,480
Software $9,362,652
Books and art $11,460,631
Student expenditures $2,946,831,668
Visitor expenditures $139,203,235
Total institution related expenditures $15,983,657,397
Employment 80,403

The primary mission of colleges and universities is to produce educated citizens and skilled
workers. Not surprisingly, human capital additions are correspondingly much more important in
determining the overall economic impact of public higher education than college and university
expenditures. However, gauging this feature of economic impact also requires obtaining
reasonable imputations of the additions of human capital for the commonwealth economy. Two
steps are used to determine these additions in this study. First, the effect of various types of college
degrees on worker earnings and productivity is computed. Second, the stream of graduates that
enter the Virginia workforce and are retained within the state over time is estimated.

Figure 2.1 shows average earnings by educational achievement level for different age groups
computed from recent U.S. Census data for Virginia.” The cumulative differences between various

° Abel and Dietz (2019) suggests that the premium earned by college graduates decreased slightly between
2015 and 2019. This is consistent with other studies which show a college wage premium flattening or
slightly declining for bachelor’s degrees but rising for graduate/professional degrees (Valletta 2018;
Ashworth and Ranson 2019). Possible explanations for this recent phenomenon include “polarization” (a
decrease in middle-skilled occupational demand due to technological change), “skill downgrading” (a
deceleration in business IT investments that has driven high skill workers into lower skill positions), declining
labor force participation rates, and decreased business dynamism (Valletta 2016; Ashworth and Ransom
2019).
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degree average earnings and high school graduate average earnings provide one measure of the
economic gains that accrue to individuals over a lifetime from higher education. The potential
downside of using these differentials is that confounding individual, family, and community
characteristics account for parts of the difference. For instance, if differences in the innate abilities
of individuals help to explain some portion of educational achievement, one should reduce the
assigned earnings differential by that amount. Some researchers argue that this "ability bias” is
important with estimates from twin studies suggesting that the bias ranges from 6-12 percent,
while others argue that there are equal and offsetting errors and biases such as comparative
advantage, credit constraints, and measurement error that render such averages usable (Bartik,
Hershbein and Lachowska 2016; McMahon 2009).

Figure 2.1. Virginia Average Earnings by Age Group and Educational Attainment, 2017-2021
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Recent research indicates that a boost in the number of college enrollees and graduates can have a
significant long-term impact on state human capital stocks (Winters 2018, 2020; Kennan 2015).
However, human capital additions are gradually lost through time through the lifecycle processes
of migration, retirement, and death. Individuals with higher levels of education are even more likely
to migrate because their more specialized skills command a larger geographical market and
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regional wage differentials are larger (see Figure 2.2). Also, their costs of moving may be lower
because of a greater likelihood of receiving employer moving cost assistance, greater tax savings
for higher earners when itemizing moving expenses for their income taxes, and lower psychic costs
of moving due to expanded personal networks, exposure to different cultures, and travel to other
regions as part of their educational experiences. Therefore, states do not necessarily reap the full
rewards in terms of resident educational attainment by increasing the production of college
graduates. The extent that states are able to retain graduates depends on the robustness of area
labor markets (Abel and Deitz 2012) and the propensity to migrate based an individual's regional
attachments (represented by whether graduate was born in the state, attended high school there,
or resided there before matriculating) (Gottlieb and Joseph 2006; Tornatzky et al. 2002). Figure 2.3
shows that the origin of Virginia public higher education graduates varies markedly by degree level.
About 98 percent of associate’s public higher education degree graduates and 81 percent of
bachelor’s degree graduates are state residents, whereas only 48 percent of doctoral and
professional graduates are state residents. Thus, one would expect that far more of the former
degree recipients would be retained in the state workforce than the latter. As a result, it is
important to account for degree wage premia as well as outmigration propensities in estimating
the contributions that public higher education institutions make to state human capital stocks.

Figure 2.2 Virginia Average Annual Out-Migration Percentage by Age Group and Educational
Attainment, 2017-2021
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Figure 2.3 Percentage of Completions by Degree Level by In-state Residents, 1993-2021
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The most recent generation of economic research highlights the role of higher education research
and development activities in regional economic development. Colleges and universities produce
both basic and applied research. The former produces social benefits that are geographically
diffuse. Applied research has a high potential for catalyzing regional economic development
through knowledge transfers to local businesses and entrepreneurs. However, fully measuring
these local innovation spillovers has proven elusive (Bartik and Erickcek 2008). One obvious avenue
of economic impact is through university-related startups and spinoffs. Although much recent
scholarship suggests that the overall contribution of such activities to the university economic
footprint is relatively small outside of a handful of successful university corridors such as Silicon
Valley, Route 128 in Boston, and the Research Triangle in North Carolina (Bartik and Erickeck 2008),
including these university commercialization activities will provide a more accurate gauge of the
university contribution to the state economy. As noted in the previous section, Virginia public
higher education generates an average of 13 Virginia-based university startups each year. In 2021,
a total of 67 university startups reported 842 payroll employees.
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REMI Pl+ Model

REMI PI+ (Policy Insight Plus) is a dynamic, multi-sector regional economic simulation model used
for economic forecasting and measuring the impact of public policy changes on economic and
population variables. It combines economic modeling methods such as input-output analysis, and
econometric forecasting to characterize the mechanics and path of a regional economy (Treyz,
Rickman, and Shao 1991). The model used for this analysis was customized for the state of Virginia.
REMI Pl+ and earlier versions of the software have been used in thousands of national and regional
economic studies, including at least five other studies of state public higher education systems.

The model offers several key advantages over static input-output models such as IMPLAN and
RIMS 11,'° which are often used in higher education impact studies and restrict attention to
expenditure impacts. Some of these advantages include the ability to (a) more accurately depict the
functioning of a market economy through the equilibrating forces of wages and prices and their
effects in product, labor, and capital markets, (b) represent the effects of complex national and
regional public policy initiatives by allowing a much wider variety of policy variables to be adjusted,
(c) show the dynamic adjustments that occur in individual variables over time, and (d) illustrate
responses for a large number of economic and demographic variables.

The model contains five major modules or blocks (see Figure 2.4), which interact simultaneously.
The Output block determines expenditures for final demand, including consumption, investment,
government, imports, and as well as demand for intermediate inputs. Final demand responds to
changes in other model blocks. This module contains a key engine in the model, an input-output
model based on the Bureau of Economic Analysis (BEA) benchmark transactions table that shows
flows of goods and services among industries. The Labor and Capital Demand block determines
employment, capital, and fuel demand as well as labor productivity. The Population and Labor force
block determines the population characteristics of the region, including age, race, and sex
composition. Labor force participation changes in response to wages and employment
opportunities. A key driver of state population changes is migration, which is influenced by relative
wage levels as well as amenities. The Wage, Price, and Costs block is where the prices of factor and
housing and product price levels are determined. The Market Shares block helps to measure
exports to and imports to the region. Changes in market share are driven by production costs,
demand characteristics, distance to markets, and output.

% IMPLAN®, which stands for Impact Analysis for Planning, is maintained by IMPLAN Group, LLC. RIMS ||
refers to an enhanced version of the Regional Industrial Multiplier System developed by the federal
government's Bureau of Economic Analysis.
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Figure 2.4. Simplified Economic Structure of the Key Interactions in Regional Economies Based
on the REMI PI+ Model
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The basic procedure used to obtain Virginia public higher education economic impacts is illustrated
in Figure 2.5 and briefly summarized here. A control forecast for the Virginia economy was
generated using REMI Pl+. An alternative forecast was then run in which the expenditures
associated with Virginia public higher education, its flow of graduates and associated higher
earnings and productivity, and university startup employment were removed from the state
economy. That is to say, the expenditures, graduate earnings/productivity input data, and university
startup employment were entered as negative values. The difference between the baseline control
forecast and the alternative forecast provides an estimation of the economic impact. Since these
impacts are negative, the signs were reversed from negative to positive for presentation purposes
to illustrate the positive contribution that Virginia public higher education makes to the state
economy.
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Figure 2.5 REMI PI+ Model Simulation Flow
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Input Data

This study divides economic effects into three distinct components. The expenditure component
refers to the economic effect of expenditures related to institutional operations and capital
purchases. Public higher education expenditures are divided into several different categories,
including employee compensation, outlays on goods and services, capital expenditures, student
expenditures, and visitor expenditures. The human capital component represents the economic
effect of enhanced graduate earnings and productivity to the state during the time when graduates
enter and participate in the state workforce. It is assumed that only graduates who are Virginia
residents enter the Virginia workforce. Thus, the approximately 19 percent of total graduates from
out-of-state are not reflected in any state earnings and productivity improvements. The method
for calculating the human capital additions to the Virginia workforce makes use of Public Use
Microdata (PUMS) from the U.S. Census Bureau American Community Survey. Earnings differentials
are computed by age and educational attainment for different occupational groups to ascertain the
added value of a college degree. These differentials are aligned with the degree field and level for
the graduating 2020-21 cohort. Accounting for the field of degrees as well as the level of degree is
important because there is considerable variation in employee compensation across fields of study.
Once the earnings differentials are determined, the resident graduate workforce is reduced by an
outmigration rate based on age and degree level to reflect attrition due to migration out of the
state. Workforce attrition due to out-migration from the state is based on Virginia outmigration
rates by age and educational attainment computed from Public Use Microdata (PUMS) from the
U.S. Census Bureau’s American Community Survey PUMS. Lastly, the average graduate is assumed
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to work for 30 years before retiring. In accordance with previous studies, we make a slight (10
percent) reduction in graduate earnings to reflect the presence of ability bias. No effort is made to
capture productivity improvements or other beneficial effects that might occur within the wider
Virginia workforce because of human capital spillover effects that have been identified in other
economic analyses (Bartik, Hershbein and Lachowska 2016; Moretti 2012). The final component
accounts for university startups—the most easily identifiable university-related entrepreneurial
business ventures in the state that were created as the result of licensing university intellectual
property. Once again, no attempt is made to capture the full effect of innovation spillovers on the
state economy, although it is recognized that these economic effects may be several magnitudes as
large as university startups.

The goal of the analysis was to capture the most pertinent features of public higher education for
which credible data could readily be constructed. However, several categories of spending were not
available or were available in a form that would have created double counting. Therefore, the
results of this analysis should be considered understated, or, in common parlance, conservative. A
few caveats are in order.

First, the study includes information on the operational and capital expenditures of higher
education institutions from the U.S. Department of Education and public higher education
Comprehensive Audited Financial Reports. However, detailed information on the expenses of
university-related foundations were not available from these sources. There are several different
types of university foundations connected to Virginia higher education institutions: (a) scholarship
foundations that exist primarily to provide financial assistance to students, (b) real estate
foundations that manage and operate student housing and other properties, (c) economic
development foundations that manage economic development properties such as research parks
and business incubators and provide economic development services, (d) technology transfer
foundations that manage the patenting and licensure of university intellectual property, (e)
departmental or school foundations that solicit funds to sponsor particular programs, schools,
departments, or alumni activities and (f) other foundations, such as health services foundations,
which exist to administer university medical services. Some foundations at smaller institutions
combine several of these functions in a single organization.

There are two reasons that some foundation spending is not incorporated in this study. First,
including many foundation expenditures would have resulted in double-counting. For example,
scholarship expenditures on tuition, fees, books, housing and transportation are already included
as model data input. The scholarship expenditures used to finance tuition will be reflected in
university expenditures on payroll and goods and services. Payments to students for educationally
related expenses will be reflected in student expenditures. Another example of the potential for
double counting occurs when foundations lease space and contract for services with the
educational institutions. These “pass through” expenses will already be reflected in college and
university budgets. Second, foundation expenditure data were not readily available from public
sources in a standardized, consistent format for use in the model. However, an analysis of earlier
data showed that two university health care component units, the University of Virginia Health
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Services Foundation (now the University of Virginia's Physician’s Group) and the VCU Medical
Center, accounted for two-thirds of state higher education foundation spending (Rephann, Knapp,
and Shobe 2009). Therefore, their expenses were obtained from their respective financial offices for
this study as they were in previous studies.

Second, the study also does not capture the economic impact of affiliated enterprises. They include
companies for which universities have partial or full equity ownership such as hospitals, ambulatory
care firms, and laboratory services enterprises connected to the UVA and VCU Health Systems.
Examples include Culpeper Regional Hospital and HealthSouth, LLC located in the Fontaine
Research Park in Charlottesville for the UVA Health System. It also does not include the economic
impact of independent institutions created as joint or cooperative ventures such as the Edward Via
College of Osteopathic Medicine in Blacksburg. Moreover, although the recently established
Virginia Tech Carilion School of Medicine does not provide hospital services, faculty, staff, and
students are compensated for services rendered to its private partner, Carilion Clinic, which are not
accounted for in this study.

Third, the study does not account for state spending and economic impacts of selected higher
education organizations that receive state financial support. Most notably, it does not include the
Eastern Virginia Medical School (EVMS). Although EVMS receives some state appropriations, it has
a unigue governance structure in which state officials select a minority of its Board of Visitors. Nor
does the study include the operations at the five state supported higher education centers (i.e,,
New College Institute in Martinsville, Roanoke Higher Education Center, Institute for Advanced
Learning and Research in Danville, Southern Virginia Higher Education Center in South Boston, and
Southwest Virginia Higher Education Center in Abington). Only spending associated with two-year
and four-year public higher education institutions programming at those locations is counted.

Fourth, the study makes only a limited effort to capture spending connected with university related
visitations and tourism. Once again, data limitations played a role here. Higher education
institutions do not collect information in a consistent format on the types of university visitors.
These visitors may include campus visitations by prospective students; visitors of faculty, staff and
students; visitors for cultural and sporting events; conference attendees; and patients and family
members who temporarily relocate for medical treatment.

Fifth, the full human capital effects of higher education are not captured. For instance, the
productivity and earnings gains for completers of credit program diploma and certificate programs
and for all program non-completers are not included. Studies suggest that these individuals who
are categorized by the U.S. Census Bureau as having an educational achievement level of “some
college” still realize economic gains better than high school graduates (Greenstone and Looney
2013). Additional evidence indicates that certificate and diploma program completion is associated
with higher earnings than those who do not obtain these credentials (Dadgar and Trimble 2015;
Jepsen, Troske and Coomes 2014). In addition, the earnings and productivity effects from college
and university non-credit training continuing education, workforce credentials, contract training
and adult basic education are excluded.

Economic Impact of Virginia Public Higher Education 24



SECTION 2: METHODOLOGY AND DATA

Sixth, the effects of some university research and development, entrepreneurship assistance, and
economic development activities are not captured. Economic activity generated by university
business start-ups relying on university intellectual property licenses are included. However, other
university spinoffs are not counted, nor is income resulting from faculty consulting and other
employment. The study does not attempt to estimate economic activity related to business
creation, relocations, and expansions that can be attributed to higher education activities such as
extension, business counseling, technology transfer and collaborative research projects, nor does it
attempt to capture business creation, relocations and expansions due to the availability of more
skilled workers and research and development activities. New businesses started by college and
university alumni are similarly not counted.

Lastly, the study does not attempt to estimate the economic effects resulting from additional
regional amenities. These amenities would include “creative class” lifestyle amenities associated
with college communities that are an important factor in attracting and retaining a skilled
workforce as well as some retirees. Such amenities include community design characteristics,
university services such as visual and performing arts and a more open, tolerant, diverse and
experimental cultural milieu.

Table 2.2 shows the specific sources used to compute input data. The U.S. Department of
Education’s Integrated Post-secondary Education Data System (IPEDS) database serves as the main
source of data. IPEDS collects information through annual surveys of institutional characteristics,
student expenses, awards, enrollments, employee characteristics, and financial characteristics.
Supplemental financial information not available from IPEDS was obtained from Comprehensive
Annual Financial Reports (CAFR) for each institution. Detailed enrollment and degree level
information by place of residence was obtained from the State Council on Higher Education in
Virginia's (SCHEV) website. Information on student and visitor expenditures was imputed using
information from a survey of students conducted as part of a University of Virginia impact study
(Knapp and Shobe 2007) and visitor expenditure information from the Virginia Tourism Council
(2021). University startup data was obtained from university technology transfer offices and
matched with confidential enterprise-level employment data obtained from the Virginia
Employment Commission’s Quarterly Census of Employment and Wages (QCEW).

This study largely replicates the methodology and utilizes most of the same data sources as the last
Virginia public higher education study (Rephann 2017). Appendix A.3 describes in detail how each
data element was assembled in order to use for input in the REMI PI+ model.
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Table 2.2 REMI Pl+ Model Input Data Sources

Category Data Sources
IPEDS employees by assigned position; Medical Center employment
Empl
mployment from UVA and VCU
Employee Comprehensive Annual Financial Reports by Institution; University of

compensation

Virginia Physicians Group; VCU Medical Center

Capital expenditures

Comprehensive Audited Financial Reports by Institution; University of
Virginia Physicians Group

Student expenditures

IPEDS institutional characteristics; IPEDS employees by assigned
position; Survey data from Knapp and Shobe UVA impact study (2007)

Visitor expenditures

Virginia Tourism Corporation

Graduate earnings

IPEDS completions; U.S. Census Bureau American Community Survey;
National Center for Education Statistics (SOC/CIP crosswalk), Bureau of
Labor Statistics (Occupational Employment Projections by Educational
Attainments and Occupational Employment Statistics)

Productivity

REMI, Inc. (Value-added to earnings ratios by industry)

University Startups

Data on university startups from university technology transfer offices
and individual establishment employment records from the Virginia
Employment Commission Quarterly Census of Employment and Wages
(QCEW)
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This section reports the results of three analyses of Virginia public higher education. The results
indicate that there are substantial positive short-term and long-term economic effects for the
commonwealth regardless of how public higher education activities are measured. A full
accounting of public higher education related expenditures, graduate workforce participation, and
university startup employment results in an estimated 188,379 jobs, a total gross domestic product
effect of $52.411 billion, and $3.874 billion in state revenues. When state appropriations, grants and
contracts to public higher education are compared to the state revenues and economic activity
generated, results indicate that every dollar spent by the state is associated with an additional
$1.89 in state revenue and an increment of $25.59 of Virginia gross domestic product.

Following the terminology used by the previous Virginia public higher education studies and other
economic impact studies, the term “economic footprint” is used to denote the economic
consequences of all activities related to public higher education.!! An “economic footprint” analysis
traces the gross economic activity that results from public higher education. It does not consider
whether the funds used to generate higher education might have been used elsewhere in the
economy to generate economic activity and gauge the comparative effect of that alternative
activity. The term "export” is used to denote expenditures that are funded by monies that originate
from outside the state. It is argued that expenditures that come from outside the state would not
have occurred without the existence of public higher education. Therefore, export expenditures
provide a more conservative estimate of the expenditure "economic impact” of public higher
education.

This section consists of four parts. The first part presents the assumptions behind each analysis (or
“scenario”). In the next three parts, the results of each scenario are discussed. The section concludes
by commenting on the range of economic estimates provided and listing a few caveats for
interpreting and comparing the results of these analyses.

Higher Education Simulation Scenarios

Three different higher education scenarios are presented (see Table 3.1) in order to examine
different facets of public higher education’s mark on the state economy. The analysis attempts to
answer several questions. First, what overall effect do all the activities associated with the higher
education sector have on the Virginia economy? Second, what is the economic effect of publicly
funded higher education most closely connected to current operations in the areas of education,
research, and public service? Third, what is the net contribution of Virginia public higher education?
By this is meant, what does Virginia public higher education add in the form of expenditures that
are new to the state, the productivity of graduates who remain in the state workforce, and from
business startups?

" This previous Virginia public higher education studies reported FY 2007, (Rephann, Shobe, and Knapp
2009), FY 2011 (Rephann 2013) and FY 2015 (Rephann 2017) economic impact results.

Economic Impact of Virginia Public Higher Education 27



SECTION 3: ECONOMIC FOOTPRINT ANALYSIS

The first, a so-called economic footprint analysis, examines the economic effect of university related
inputs, regardless or source of funding, including hospital and capital expenditures. It also captures
the effect of education on workforce earnings and productivity and the effect of university startups.
The second scenario (“Current Higher Education Operations”) is the same as the first except that
capital and hospital expenditures are removed. Thus, the focus of this scenario is operational
expenditures to support education, research, and public service activities of higher education. The
third scenario (“Export”) examines the net contribution of public higher education. Since
expenditures derived from in-state sources (including state government, students, and donors)
could have been spent elsewhere, they are not represented as an expenditure injection. This
scenario includes only the portion of university payroll and procurement financing that can be
attributed to out-of-state sources. For all three scenarios, the effect of the earnings and
productivity of resident graduates who join the Virginia workforce and effect of university startups
is captured.

In order to summarize and compare the results of these alternative scenarios, the economic effects
over time are converted to present values and summed. Present value indicates the value now of
dollars that accrue in the future. Dollars received in the future are worth less than dollars received
today. Therefore, they are deflated by a discount rate that is assumed to be three percent. This real
discount rate reflects the public/social cost of funds.!?

Economic activity is represented by several variables including: (1) employment, (2) value added, (3)
industrial output, and (4) personal income. Employment includes full-time and part-time workers
and the self-employed and is measured by place-of-work rather than place-of-residence. Industrial
output reflects the total value of industry production during a period, including the value of
intermediate input purchases. Value-added reflects only the value of production for final demand
and is measured by gross domestic product (GDP). All values are expressed in terms of 2021
dollars. In addition, state revenue is included as a state fiscal measure. It is compared to state
public higher education spending for the purpose of computing a rate of return for state funds.
State revenues are calculated at state average rates using the ratio of selected state revenues (i.e.,
taxes, miscellaneous revenues, liquor store revenue, and insurance trust revenue reported in the
U.S. Census Bureau’s State Government Finances report) to personal income for FY 2021.

12t is also similar to those used in other educational impact and benefit cost studies that report present
values (Bartik, Hershbein and Lachowska 2016; EMSI 2013).
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Table 3.1 Assumptions Behind Scenario Model Runs

Item

Scenario 1
Economic Footprint:
All Operations

Scenario Il

Economic Footprint:
Current Higher
Education Operations

Scenatrio Il
Exports

Institution spending

All

All

Out-of-state

Hospital spending

All

None

None

Student spending

Full-time in-state for
four-year and out-of-
state full-time for all
institutions

Full-time in-state for
four-year and out-of-
state full-time for all
institutions

Out-of-state full-time

Visitor spending

Out-of-state

Out-of-state

Out-of-state

Capital spending

All

None

None

Graduate Earnings

In-state with
outmigration and
retirement after 30
years

In-state with
outmigration and
retirement after 30
years

In-state with
outmigration and
retirement after 30
years

Productivity

In-state with
outmigration and
retirement after 30
years

In-state with
outmigration and
retirement after 30
years

In-state with
outmigration and
retirement after 30
years

University Startups

In-state

In-state

In-state

Economic Footprint and Impact Analysis

Results indicate that the economic footprint of Virginia public higher education activities are
substantial. During the first year, 2021, when the expenditures are made, the economic effect is
over $15.7 billion in GDP. This result represents the expenditure-related effect. The effect of higher
education operations from 2021 falls to $2.4 billion the following year when the expenditures are
discontinued under the simulation and in-state graduates are added to the Virginia workforce. At
that point, the economic effects are attributable to the added earnings and productivity of the
newly educated workforce. This result is called the human capital related effect. The additional
economic activity decreases or increases in any given year thereafter depending on whether the
added earnings with growing work experience through much of the graduates’ work life outweighs
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the effect of earnings and productivity losses to the commonwealth that occur because of graduate
outmigration from the state. The human capital becomes zero in year 2052 when all graduates are
assumed to have retired from the workforce.

Figure 3.1 illustrates the cumulative present value GDP impact by year. It shows that when the
discounted values are added up over a 31-year period, the total GDP effect is over $52 billion.
Table 3.2 divides the economic variables into expenditure, human capital and university startup
related components. The present value of expenditure and university startup-related GDP effect is
$15.720 billion, human-capital related effect is $36.502 billion, and university startup effect is $209
million. The total economic footprint attributable to Virginia public higher education for the period
of analysis is $52.431 billion. Virginia's GDP in FY 2021 was $579.598 billion.!* Therefore, the
expenditure effect accounts for 2.72 percent of GDP. The human capital effect would represent 6.31
percent, and the university startup effect would constitute 0.04 percent of GDP. The total effect is
9.06 percent. The expenditure related employment effect is 186,600 and the university startup
employment effect is 1,779. This amounts to 3.53 percent and 0.03 percent respectively of
estimated FY 2021 Virginia employment of 5,287,886 for a total effect equivalent to 3.56 percent
(or roughly 1 in 28 Virginia jobs).!*!> The present value of state revenues generated by public
higher education activities during the FY21 year is $3.874 billion.

'3 Bureau of Economic Analysis. 2022. Quarterly Gross Domestic Product by State, 2022.
https://www.bea.gov/data/gdp/gdp-state (Accessed June 2, 2023).

'4 Bureau of Economic Analysis. 2022. State Annual Personal Income and Employment.
https://www.bea.gov/data/employment/employment-by-state (Accessed December 28, 2016). FY 2021
employment is estimated as average of 2020 and 2021 calendar year employment figures.

> In FY 2015, the public higher education employment economic impact was 167,277 (Rephann 2017). For
comparison purposes, this figure represented just 3.3 percent of an estimated 5,005,693 jobs statewide in FY
2015.
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Figure 3.1 Cumulative Present Value of Economic Footprint on Virginia GDP, By Year
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Table 3.2 Economic Footprint of Virginia Public Higher Education (Dollar Denominated Values
Expressed in Present Value, Billions of 2021 Dollars)

Economic Variable Expenditure Human Capital University Total
Related Related  Startup Related

GDP 15.720 36.502 0.209 52.431

Industrial output 26.016 59.129 0.331 85.476

Personal income 12.371 27.461 0.135 39.968

State revenues 1.199 2.662 0.013 3.874

Employment 186,600 N/A 1,779 188,379

N/A=not available

Approximately 70 percent Virginia's public higher education GDP economic footprint can be
attributed to human capital impacts that take place over a long-run time horizon (see Figure 3.2).
Around 30 percent is accounted for by higher education expenditures. Less than one percent
depends on university startups. This result suggests that focusing on the short-term impacts of
higher education expenditures, as most studies do, dramatically understates the true economic
contribution of higher education. When the expenditure effect for GDP is disaggregated (see
Figure 3.3), almost half of the economic effect can be traced to higher education payroll and other

Economic Impact of Virginia Public Higher Education

31




SECTION 3: ECONOMIC FOOTPRINT ANALYSIS

outlays. Another twenty-nine percent can be attributed to hospital activity at VCU and UVA.
Fourteen percent is accounted for by student expenditures and the remainder, seven percent and
one percent respectively, to capital and visitor expenditures.

Figure 3.2 Source of Economic Footprint

Startups
<1%

Expenditures
30%

Human Capital
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Figure 3.3 Source of Expenditure-related Economic Footprint
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Table 3.3 provides another breakdown by expenditure function and funding source. It shows that
the medical centers at Virginia Commonwealth University and the University of Virginia make a
sizeable contribution to Virginia's economy. Together they account for 45,626 jobs, $4.581 billion in
GDP, and $356 million in state revenues. Higher education research activities are responsible for
almost 13,510 jobs, $1.015 billion in GDP, and $96 million in state revenues. An estimated fifty-four
percent of these higher education research funds are derived from out-of-state sources, primarily
the federal government.!¢ Out-of-state students are also a source of substantial economic stimulus.
Economic activity attributable to out-of-state students through the effect of tuition revenues,
student expenditures on state goods and services and student visitor expenditures totals 18,425
jobs, $1.493 billion in GDP, and $106 million in state revenues.

Comparison of Scenarios 1, 2, and 3

Table 3.4 shows the results of all three economic impact scenarios. The second scenario, which
removes hospital and capital expenditures, shows an expenditure effect of $10.049 billion for GDP
and 130,001 for employment. The present value of the effect on GDP, including expenditure.
human capital, and university startup components, is $46.759 billion. $36.502 billion of this effect or

'® A breakdown of research funding by geographical origin was not available from the IPEDS Finance data.
Therefore, data from the National Science Foundation (2021) were used to estimate the portion of
expenditure derived from out of state. Funds from the federal government, industry, and nonprofit
foundations are counted as out-of-state. Institutional funds may also depend on endowment income that is
largely derived from out-of-state donors. But no attempt was made to apportion these funds by
geographical origin, and they are counted entirely as in-state contributions.
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78 percent of the total is human capital related. In addition, these activities generate $3.452 billion
in total state revenue.

According to IPEDS, state appropriations combined with state grants and contracts were $2.049
billion in FY 2021. The state general fund appropriation was $2.015 billion, which includes operating
support, student financial assistance, and assistance for sponsored programs. State grants and
contracts, which include revenues for training programs, research contracts and the like, make up
the remaining $34 million. Although state appropriations for operating support provide the most
accurate figure for computing tuition amounts, total state payments are used as a measure of
general state support for public higher education activities. Using this measure, every dollar that
the state spends on public higher education is associated with an additional $1.89 in state revenue
and an increment of $25.59 to Virginia gross domestic product for all operations. If one focuses on
just state appropriations, these leveraging figures for each dollar of support are $1.92 for state
revenue and $26.02 for GDP. Alternatively, if the focus is restricted to current higher education
operations (subtracting hospitals and capital spending), public higher education is associated with
an additional $1.68 in state revenue and $22.82 of incremental gross domestic product for all state
support and $1.71 in state revenue and $23.21 for GDP for state appropriations.

Another way of representing the effectiveness of the state’s investment in public higher education
is the internal rate of return (IRR) for state funds. The internal rate of return for state funds is the
discount rate (r) that equates the present value of all tax revenue flows to the amount of state
support for public higher education. This rate provides the yield on state spending in terms of state
revenues received over the 31-year time horizon used to compute present values (i.e., the initial
year of 2021 when higher education spending occurs and the subsequent 30 years when graduates
participate in the state workforce). The IRR for state appropriations and grants and contracts is 7.8
percent for current higher education operations. If one focuses on just state appropriations for
operating support, the IRR increases to 8.1 percent.

The third scenario provides a conservative estimate of the economic activity that results from the
presence of public higher education. Public higher education is different from some other state
sponsored activities because money spent by the state attracts additional funds from outside the
state in the form of federal grants and contracts, private gifts, spending by students who reside
outside the state, and visitor spending. The funds are “new” to the state. In effect, state public
higher education exports these services. Table 3.3 indicates that the expenditures of these funds
results in an economic impact approximately equal to $3.039 billion in GDP or 39,340 jobs. The
state revenue effect is $240 million. The total economic effect resulting from human capital
improvements is equivalent to $36.502 billion, contributing to a total economic effect of $39.749
billion for this scenario.

Economic Impact of Virginia Public Higher Education 34



SECTION 3: ECONOMIC FOOTPRINT ANALYSIS

Table 3.3 Breakdown of Economic Footprint by Function and Source (Dollar Denominated Values
Expressed in Present Value, Billions of 2021 Dollars)

GDP Industrial Personal State Employ-
output income revenues ment
Human capital effect 36.502 59.129 27.461 2.662 N/A
University Startups 0.209 0.331 0.135 0.013 1,779
Total expenditures effect 15.720 26.016 12.371 1.199 186,600
« Capital 1.091 1.950 0.675 0.065 10,973
* Hospitals 4581 8.130 3.677 0.356 45,626
» Research 1.015 1.594 0.993 0.096 13,510
o Portion attributable to out-
of-state funds 0.546 0.858 0.536 0.052 7,264
+ Other institutional expenditures 6.680 10.424 5.974 0.579 90,660
o Portion attributable to out-
of-state student tuition 0.855 1.340 0.806 0.078 11,461
o Portion attributable to
other out-of-state funds 0.999 1.556 0.846 0.082 13,651
« Student expenditures 2.263 3.765 1.002 0.097 24,635
o Portion attributable to out-
of-state students 0.548 0.909 0.238 0.023 5,769
« Visitor expenditures 0.090 0.153 0.050 0.005 1,195
Total attributable to out-of-state
revenues 3.039 4.815 2.475 0.240 39,340
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Table 3.4 Economic Effects of Virginia Public Higher Education by Scenario (Dollar Denominated
Values Expressed in Present Value, Billions of 2021 Dollars)

Economic Variable Scenario | Scenario Il Scenario lll

Expenditure

GDP 15.720 10.049 3.039
Industrial output 26.016 15.936 4.815
Personal income 12.371 8.019 2475
State revenues 1.199 0.777 0.240
Employment 186,600 130,001 39,340

Human Capital

GDP 36.502 36.502 36.502
Industrial output 59.129 59.129 59.129
Personal income 27.461 27.461 27.461
State revenues 2.662 2.662 2.662
Employment N/A N/A N/A
University Startups

GDP 0.209 0.209 0.209
Industrial output 0.331 0.331 0.331
Personal income 0.135 0.135 0.135
State revenues 0.013 0.013 0.013
Employment 1,779 1,779 1,779
Total

GDP 52.431 46.759 39.749
Industrial output 85.476 75.396 64.275
Personal income 39.968 35.616 30.071
State revenues 3.874 3.452 2.915
Employment 188,379 131,780 41,119
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One might ask how much of the human capital economic effect is a true “economic impact.” That is
to say, how much of the effect would be lost to Virginia's economy if Virginia's public higher
education system were eliminated. One way to answer this question is to estimate the percentage
of resident students who would be able to receive education in private institutions or outside
Virginia if publicly funded institutions were not available in the state. Based on calculations
reported in the 2013 report (Rephann 2013), 64.4 percent of Virginia resident students would not
attend college in the absence of Virginia public higher education.!” Assuming that the non-
attendees are representative of graduates, this percentage would translate into the loss of $23.507
billion in GDP and $1.714 billion in state revenue in terms of present value. The commonwealth
would see total losses of $26.546 billion in GDP and $1.954 billion in state revenue.

The actual loss would likely be much more severe than this exercise suggests because some
resident students would elect to attend school elsewhere outside the state. This exodus would
result in the leakage of tuition dollars, student expenditures on goods and services, and
federal/private support associated with student enrollments to other states. In addition, research
indicates that college graduates who attended college outside the state from where they
graduated from high school are less likely to return to their home states after graduation (Adelman
2004; Tornatzky et al. 2001). Therefore, the state would experience a loss of earnings over time and
productivity as well.

Conclusion

This section provides a range of estimates of the economic influence of Virginia's public higher
education sector. Using the broadest estimate based on an “economic footprint” analysis that
considers the economic effects of all activities related to public higher education, one may
conclude that the Virginia higher education system'’s presence is associated with over $52 billion in
gross domestic product and approximately $3.9 billion in state revenue in terms of present value. In
the most conservative scenario that counts only the expenditures of out-of-state students, $39.7
billion in GDP and $2.9 billion in state revenue can be attributed to Virginia public higher
education. Regardless of the scenario selected, the economic impact of public higher education is
substantial. These results demonstrate that the state’s public colleges and universities are an
economic asset that produces higher incomes, increased output, more jobs, and additional state
tax revenues.

It is important to emphasize that the estimates provided here do not capture many other ways in
which higher education affects economic activity. As previously discussed, the study makes only a
limited a limited effort to capture spending connected with higher education foundations and
college related visitations and tourism. It does not measure the economic impacts of publicly
supported higher education entities such as the Eastern Virginia Medical School and operations of

' This percentage was computed using an estimated regression equation reported in Economic Modeling
Specialists, International (EMSI) (2013) for the purpose of determining service area students who would have
received higher education with the closure of public institutions and Virginia data.
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the five state supported higher education centers. It also does not gauge the economic impact of
closely related enterprises. Examples of such enterprises are firms for which universities have partial
or full equity ownership such as ambulatory care and laboratory service businesses connected to
the UVA and VCU Health Systems. The study also does not attempt to estimate the economic
earnings and productivity gains for college non-completers, credit diploma and certificate
programs recipients, or non-credit continuing education, contract training, and adult basic
education participants. Although this study does measure the economic effects of university
startups, it does not capture the effects of a much larger universe of university spinoff activity
including student, faculty, and alumni businesses created without benefit of university-licensed
technology. It also does not include the economic effects of university R&D and entrepreneurship
resources on existing firm productivity and entrepreneurial abilities. Finally, the estimates do not
capture other beneficial aspects of higher education such as increased state amenities, improved
health, lower reliance on social services and welfare, and decreased likelihood of committing crimes
and burdening the criminal justice system.
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APPENDIX A.1: Map of Virginia Public Higher Education Institutions by Principal
Location

®GMU

® RU L}
*NRCC

@ UVA-W % SWVCC _— ™ e
o N feonU
V—:‘\’l e / ASSVCC
bePHC] DT
I o

KEY TO ABBREVIATIONS

Four-year Public Institutions

CNU Christopher Newport University
GMU George Mason University

JMU James Madison University

LU Longwood University

NSU Norfolk State University

ODU Old Dominion University

RU Radford University

umMmw University of Mary Washington
UVA University of Virginia

UVA-W  University of Virginia's College at Wise
VCU Virginia Commonwealth University
VMI Virginia Military Institute

VSuU Virginia State University

VT Virginia Tech

W&M William & Mary
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Two-year Public Institutions

RBC Richard Bland College

Virginia Community College System

BRCC Blue Ridge Community College

BCC Brightpoint Community College

CvCC Central Virginia Community College
DCC Danville Community College

ESCC Eastern Shore Community College

GCC Germanna Community College

JSRCC J Sargeant Reynolds Community College
LRCC Laurel Ridge Community College
MECC Mountain Empire Community College
MGCC  Mountain Gateway Community College
NRCC New River Community College

NVCC Northern Virginia Community College
PHCC Patrick & Henry Community College
PDCCC  Paul D Camp Community College
PVCC Piedmont Virginia Community College
RCC Rappahannock Community College
SSVCC  Southside Virginia Community College
SWVCC Southwest Virginia Community College
TCC Tidewater Community College

VHCC  Virginia Highlands Community College
VPCC Virginia Peninsula Community College
VWCC  Virginia Western Community College
WCC Wytheville Community College
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Appendix A.2: Virginia Public Higher Education Institutions

Institution LMoacl:tiiimpus Eaégjgzgnta Carnegie Classification®

FOUR-YEAR PUBLIC INSTITUTIONS 223,711

Christopher Newport University Newport News 4,868 Master's Colleges & Universities: Small Programs
George Mason University Fairfax County 39,032 Doctoral Universities: Very High Research Activity
James Madison University Harrisonburg 21,593 Doctoral Universities: High Research Activity
Longwood University Farmville 4,841 Master's Colleges & Universities: Medium Programs
Norfolk State University Norfolk 5457 Master's Colleges & Universities: Medium Programs
Old Dominion University Norfolk 24,286 Doctoral Universities: Very High Research Activity
Radford University Radford 10,695 Doctoral Universities: Doctoral/Professional Universities
University of Mary Washington Fredericksburg 4,293 Baccalaureate Colleges: Arts & Sciences Focus
University of Virginia Charlottesville 25,642 Doctoral Universities: Very High Research Activity
University of Virginia's College at Wise Wise 1,906 Baccalaureate Colleges: Arts & Sciences Focus
Virginia Commonwealth University Richmond City 29,417 Doctoral Universities: Very High Research Activity
Virginia Military Institute Lexington 1,698 Baccalaureate Colleges--Arts & Sciences Focus
Virginia State University Petersburg 4,020 Master's Colleges & Universities: Medium Programs
Virginia Tech Blacksburg 37,024 Doctoral Universities: Very High Research Activity
William & Mary Williamsburg 8,939 Doctoral Universities: High Research Activity
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Economic Impact of Virginia Public Higher Education

o Main Campus Fall 2020 . e e b
Institution . Carnegie Classification
Location Headcount
TWO-YEAR PUBLIC INSTITUTIONS 153,075
Virginia Community College System 150,761
. . Associate's Colleges: High Transfer-Mixed
462
Blue Ridge Community College Weyers Cave 3,46 Traditional/Nontraditional
Brightpoint Community College Chester 9,440 Associate's Colleges: High Transfer-High Nontraditional
Central Virginia Community College Lynchburg 3,370 Associate's Colleges: High Transfer-High Nontraditional
Associate' I : Mixed Transf Technical-
Danville Community College Danville 2,411 ?SOCIate ° Co. .eges ixed Transfer/Career & Technica
High Nontraditional
. Associate's Colleges: Mixed Transfer/Career & Technical-
t I Melf 77
Eastern Shore Community College ela 6 Mixed Traditional/Nontraditional
. Associate's Colleges: High Transfer-Mixed
Germanna Community College Locust Grove 7,680 Traditional/Nontraditional
A iate's Coll :High C & Technical-High
J. Sargeant Reynolds Community College Richmond City 7,759 ssocla (.e.s ofieges: High Lareer & Technical-nig
Nontraditional
A iate's Coll :High C & Technical-High
Laurel Ridge Community College Middletown 6,337 ssocta ?.s creges: High Lareer & Techinical-mig
Nontraditional
. . . . Associate's Colleges: Mixed Transfer/Career & Technical-
Mountain Empire Community College Big Stone Gap 2,253 High Nontraditional
Mountain Gateway Community College Clifton Forge 1,075 Associate's Colleges: High Transfer-High Nontraditional
. Associate's Colleges: Mixed Transfer/Career &
New Ri ity Coll Dublin 4,137 . . o
ew River Community College Hol Technical-High Nontraditional
Associate's Coll : High Transfer-Mixed
Northern Virginia Community College Annandale 52,869 ssociate's oTleges: TIgn Transier-viixe

Traditional/Nontraditional
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. Main Campus Fall 2020 . e -
Institution ~amp Carnegie Classification®
Location Headcount
TWO-YEAR PUBLIC INSTITUTIONS 153,075
Virginia Community College System 150,761
. . . Associate's Colleges: High Transfer-Mixed
Patrick & H Il M Il 2, . .\
atric enry Community College artinsville 050 Traditional/Nontraditional
Paul D. Camp Community College Franklin City 1,237 Associate's Colleges: High Transfer-High Nontraditional
Piedmont Virginia Community College Charlottesville 4,864 Associate's Colleges: High Transfer-High Nontraditional
Rappahannock Community College Glenns 2,629 Associate's Colleges: High Transfer-High Nontraditional
Southside Virginia Community College Alberta 3,123 Associate's Colleges: High Transfer-High Nontraditional
N . . Associate's Colleges: Mixed Transfer/Career & Technical-
Southwest V Il Richl 2,2 . . .
outhwest Virginia Community College ichlands 95 Mixed Traditional/Nontraditional
. . Associate's Colleges: Mixed Transfer/Career & Technical-
Tidewater C ty Coll Norfolk 16,7 . . .
aewater Lommunity L.oflege orto 6,769 Mixed Traditional/Nontraditional
S . . Associate's Colleges: Mixed Transfer/Career & Technical-
Vv Highlands C ty Coll Abingd 2,086 . . .
'rginia Hightands L-ommunity Loflege ingdon Mixed Traditional/Nontraditional
L . . Associate's Colleges: Mixed Transfer/Career & Technical-
V P I Il H 2
irginia Peninsula Community College ampton 6,256 Mixed Traditional/Nontraditional
L . . Associate's Colleges: Mixed Transfer/Career & Technical-
V W Il R k 7
irginia Western Community College oanoke City 5,738 Mixed Traditional/Nontraditional
Wytheville Community College Wytheville 2,244 Associate's Colleges: High Transfer-High Nontraditional

Economic Impact of Virginia Public Higher Education

48



APPENDIX A.2: VIRGINIA PUBLIC HIGHER EDUCATION INSTITUTIONS

Main Campus  Fall 2020

I . . . o . b

nstitution Location Headcount Carnegie Classification

TWO-YEAR PUBLIC INSTITUTIONS 153,075

Richard Bland College Petersburg 2,314 Special Focus Two-Year: Other Fields

Source: State Council of Higher Education for Virginia, Basic enrollment report by institution, http://research.schev.edu/enroliment/E2_Report.asp
Carnegie Foundation for the Advancement of Teaching. http://classifications.carnegiefoundation.org/resources/

a. Includes both undergraduate and graduate enrollment.

b. 2021 Carnegie Classification by the Carnegie Foundation.
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APPENDIX A.3: Description of Data

Employment and Compensation

The data on employment is derived primarily from the IPEDS Employees by Assigned Position
(EAP) Survey. This survey does not capture short-term temporary staff, staff whose services are
contracted, or undergraduate students who are employed. It also does not report employment
in university component units such as the UVA Physicians Group and VCU Health System.
Therefore, supplemental employment information on university hospital employment was
obtained from the UVA Institutional Assessment and Studies Department and the VCU Office of
Institutional Research and Decision Support. College and university employment was assigned
to the educational services industry employment (exogenous production) policy variable in REMI
Pl+ while the UVA and VCU Health System employment was assigned to the hospitals
employment policy variable.

Employee compensation data (salaries and wages plus fringe benefits) was obtained from the
Expenses by Natural Classification table published in the Notes to Financial Statements for
institutional Comprehensive Annual Financial Reports (CAFRs).!® Supplemental information on
medical school compensation was obtained from UVA Physicians Group and VCU Health System
and other unpublished institutional; tables were obtained from the financial reporting staff at
Christopher Newport University, William & Mary, and the University of Virginia. Salaries and
wages and employee fringe benefits assigned to auxiliary services were not included to avoid a
double counting of expenditures. Expenditures on auxiliary services (e.g., bookstore, dining
services) will already be largely reflected in student and visitor expenditures and in the multiplier
effect of faculty and staff wages and salaries (since faculty and staff often spend their earnings at
university dining and other auxiliary service facilities). Since the employee compensation for
higher education activities (educational services and hospitals) was above the state industry
averages, the REMI PI+ policy variable compensation variable was adjusted (compensation with
exogenous employment) to increase the compensation for the economic impact simulation.
College and university compensation increment over the expected value based on the
educational services industry average was assigned to the REMI PI+ compensation policy
variable. The same adjustment was done for UVA and VCU Health System compensation for the
hospitals’ compensation policy variable.

18 This information was previously available from the Part C ("Expenses and Other Deductions”) of the
IPEDS Finance survey. However, since the last study, the format of the data submission changed and
faculty and staff benefits were no longer disaggregated by function, meaning that hospital and auxiliary
services benefits could not be separated from other functional classifications for use in this study to
segregate these activities for the purpose of economic impact analyses.
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Capital Expenditures

Capital expenditure data was obtained from tables describing changes in various capital asset
categories derived from institutional CAFRs. Most of these were obtained from the Virginia
Auditor of Public Accounts website. Supplemental information on component units’ capital
expenditures was obtained from the UVA Physicians Group and VCU Health System and from
the Finance Departments of the University of Virginia (to disaggregate UVA—Main Campus and
UVA-Wise capital expenditures) and William & Mary (to disaggregate William & Mary and
Richard Bland College capital expenditures). Construction expenditure from these sources was
counted as additions to infrastructure and buildings. Additions to equipment, software, and
books and art were also entered into the model. Construction expenditures were entered as
“industry sales” in REMI for the construction sector. For the remaining capital categories, only
wholesale margins were counted. That is to say, it was assumed that the equipment, software,
books, and art were purchased through state-based wholesale vendors but that the actual
capital items were manufactured and shipped from outside the state. These wholesale margins
were estimated as 7.2 percent of the purchase price for books and art, 8.3 percent for
equipment, and 18.2 percent for software. These wholesale margins were obtained from
IMPLAN® input-output software for the “book publishers,” “institutional furniture,” and
“software publishers” industries, which were assumed to be representative of these capital
purchase categories. The computed wholesale margins were assigned as wholesale trade firm
sales in REMI Pl+.

Student Expenditures

Student expenditures input data are based on IPEDS Institutional Characteristics (IC) data and
student expenditure data from a University of Virginia economic impact study (Knapp and
Shobe 2007). The raw UVA student survey data was re-tabulated to make it appropriate for use
in this study. Student expenditures were adjusted for regional cost of living differences using
total student expense for freshman students obtained from Part D (“Student Charges-Price of
Attendance”) of the IPEDS Institutional Characteristics Survey. These expenses included “room
and board,” "books and supplies,” and “other expenses.” For institutions not reporting on-
campus charges, off-campus (not with family) charges were used. These totals were multiplied
by the consumer expenditure pattern from the UVA survey for undergraduates to obtain
undergraduate student spending by category. Student expenditure totals for undergraduates
were multiplied by a factor of 1.3 (representing the factor by which UVA graduate student
spending exceeds undergraduate spending on average) and multiplied by the consumer
expenditure category pattern for UVA graduate students.

In order to obtain total student expenditures, institutional enroliment counts by residency for
undergraduate and graduate/professional categories were obtained from the State Council for
Higher Education in Virginia. The undergraduate headcounts, excluding in-state two-year
college students and all part-time students at public higher education institutions, were
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multiplied by the per student consumer expenditure by consumption category estimates. In-
state two-year college students and part-time students were excluded from the calculation
because these students are more likely to be permanent local residents or residents who have
full-time or part-time jobs. Education for many of these students is likely to be a secondary
rather than primary activity. Removing part-time students will also reduce problems associated
with the growing number of out-of-state resident distance teaching students who do not
actually reside in Virginia.

In order to avoid double counting of university payroll expenditure effects, graduate students
employed by universities as graduate assistants were excluded from the student expenditure
calculations. Information on graduate assistant employment by institution was obtained from
the IPEDS Employees by Assigned Position (EAP) Survey. The total student expenditures were
entered into the model as consumer spending by the 75 REMI consumer expenditure categories.

Visitor Expenditures

Visitor expenditures are estimated using University of Virginia student survey data and data on
traveler expenditures from Virginia Tourism Corporation’s FY 2021 Profile of Travel in Virginia.
The student survey provided estimates of the number and length of stay of student visitors from
the UVA student survey. This information was found to be comparable to the results of a
student survey reported in other recent economic impact studies conducted by Longwood
University, George Mason University, and Virginia Commonwealth University. The UVA survey
estimated 9.2 visits per student and an average length of stay of 2.4 days, which computes to 22
visitor days. These UVA visitor estimates are multiplied by the number of out-of-state students
and an average visitor expenditure of $106.09 from the Virginia Tourism Corporation to obtain
total visitor expenditures. The total expenditure was entered as a REMI PI+ tourism spending
policy variable for non-residents.

Graduate Earnings and Productivity

In order to estimate the contribution of human capital additions to the Virginia economy, two
REMI PI+ policy variables were adjusted: compensation by industry attributable to the greater
earnings of graduates who enter the Virginia workforce and labor productivity entered into the
model as an exogenous increase in production without employment, investment, and
compensation policy variable.

In order to approximate the number of graduates likely to enter and be retained in the Virginia
workforce, a number of assumptions were made. First, it was assumed that all out-of-state
resident graduates (approximately 19 percent of the total) leave Virginia. Only in-state graduates
are assumed to enter the Virginia workforce. Next, this stock of graduates by degree level is
reduced each year by an outmigration rate for Virginia residents based on age and degree-
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level.”?° These outmigration rates from Virginia were computed using 2017-2021 U.S. Bureau of
the Census American Community Survey Public Use Microdata. Graduates are assumed to
graduate at age 30. Outmigration rates for 30 year olds are applied to the first post-graduation
year, 31 year olds for the second post-graduation year, etc. Graduates are assumed to retire at
age 65, meaning an average work life of 30 years. This number is generally smaller than recent
estimates of work life expectancies for college-educated individuals and will impart a
conservative bias to the results (Skoog, Ciecka, and Krueger 2019). The increased earnings and
productivity due to these graduates to the Virginia economy begin in 2022. Therefore,
aggregate estimates of earnings and productivity added to the Virginia economy decrease each
year in real dollars and cease in the year 2052. All estimates of earnings and productivity are
reduced by 10 percent to reflect the influence of “ability bias” on the earnings and productivity
differences between degree earning and non-degree residents.

Graduate earnings gains were assigned to industries used in the REMI PI+ model in a series of
steps. First, the graduates by degree type according to the Classification of Instructional
Program (CIP) were tied to Standard Occupational Categories (SOC) using a degree-
occupational crosswalk (2018 Standard Occupational Classification Crosswalk to 2020
Classification of Instructional Programs) obtained from the National Center for Education
Statistics (2023). Second, the degrees were assigned to particular occupations based on degree
weights from Bureau of Labor Statistics Employment Projections, Educational attainment for
workers 25 years and older by detailed occupation (2018-19) published as part of the 2021
National Employment Matrix (Bureau of Labor Statistics 2022a). Third, the graduates by 3-digit
SOC Code occupational groups and degree level were multiplied by the corresponding mean
earnings differentials?! observed between baseline high school graduate earnings (for
associate’s and bachelor’s graduates) and Bachelor’s graduate earnings (for Master’s and
Doctoral degrees) and average earnings for the assigned 3-digit SOC Code occupational
grouping, degree level and age to approximate the annual earnings increments that would
occur as a result of obtaining the degree over the graduate’s work life. For example, the

' The age and degree specific outmigration rates were used for this study because they capture the large
variation in migration rates that occurs based on life cycle stage (with high young adult migration rates
and lower middle-aged adult migration rates) and educational attainment (with graduate degree earners
being more mobile than undergraduate degree recipients). An inverse relationship between age and
migration is observed because younger cohorts have a longer period to receive the economic benefits of
moving, and older cohorts experience higher “psychic” costs of relocating because of a greater
accumulation of place-specific social capital (Ehrenberg and Smith 2006). A direct relationship between
degree and migration rate is seen because higher educational attainment is associated with occupations
that draw from a national market. Moreover, higher degree earners may be more skillful spatial job
searchers.

0 No allowance is made for return migration. Some research suggests that higher levels of educational
attainment are associated with much lower risk of return migration because more educated migrants are
less likely to make migration “errors” (DaVanzo 1983).

1 Mean earnings were computed for individuals with and without earnings. Therefore, mean earnings
differentials will capture both differences in earnings and differences in employment rates.
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additional annual earnings for a nursing bachelor’s degree would be the difference between a
Virginia high school graduate average earnings and the average earnings for a Virginia resident
with a Bachelor's degree employed in an occupation with three-digit SOC code of 291 (a subset
of the 2-digit SOC code occupational category "healthcare practitioners and technical
occupations”). This initial differential would widen over the graduate’s work life based on the
bow-shaped age-earnings profile of the respective degrees in a manner similar to Figure 2.1
reported in Section 2. This widening gap occurs because of the interaction between education
and work experience, a subject first explored in depth by Mincer (1974) and represented by
Mincer equations. Average earnings by degree-level and 3-digit SOC code were computed using
2017-2021 U.S. Bureau of the Census American Community Survey Public Use Microdata for
Virginia. These earnings were multiplied by an inflation/deflation factor based on the age-
earnings profile for the corresponding degree level to obtain earnings estimates for each year
corresponding to a 30-year work span.?? Fourth, occupational employment totals were assigned
to NAICS (North American Industrial Classification System) industries using occupational-
industry employment weights from Bureau of Labor Statistics Occupational Employment
Statistics data (Bureau of Labor Statistics 2022b). The earnings totals were then assigned to the
70 REMI industry categories for each year (2022-2051) using the REMI compensation policy
variable.

In order to generate input data for the productivity simulation, data for earnings and value-
added by industry were obtained from the Virginia REMI PI+ model. Ratios of value-added per
earnings were formed for each REMI industry. These ratios were then multiplied by the
previously estimated graduate earnings by REMI industry to generate estimates of graduate
output. The results by year were assigned to the REMI policy variable “Industry Sales/Exogenous
Production without Employment, Investment, and Compensation” by REMI industry. This
method is similar to that used in REMI Inc. (2008) in a study of Oklahoma Higher Education and
the same as previous Virginia public higher education studies.

University Startups

Information on university business startups was provided by technology transfer offices at four
universities that had active in-state startups (i.e,, George Mason University, the University of
Virginia, Virginia Commonwealth University, and Virginia Tech). The list of university startups
created included firms that were started with university licensed technology as well as a few
firms that were created with licenses that had expired and had been reissued to university
faculty members in forming new business enterprises. The list was matched with enterprise
records from Virginia Employment Commission Quarterly Census of Employment and Wages
(QCEW) for the 2" quarter of 2021. The enterprise employment size and reported North

2 Another adjustment sometimes made in converting cross-sectional earnings profile to lifecycle earnings
is to assume real earnings growth over time (Bartik, Hershbein and Lachowska 2016). This would increase
the educational achievement absolute earnings gap. Such an adjustment is not made in this study and
may impart a further conservative bias in the results.
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American Industrial Classification System (NAICS) industry code were identified. Employment
totals by NAICS code were then aggregated into the 13 REMI industry categories represented
(i.e., support activities for mining; computer and electronic product manufacturing; electrical
equipment and appliance manufacturing; chemical manufacturing; wholesale trade; retail trade;
publishing industries except internet; insurance carriers and related; professional, scientific and
technical services; administrative and support services; management of companies and
enterprises; educational services; ambulatory health care services; and religious, grantmaking,
civic, professional and similar organizations). The employment totals by REMI industry were
assigned to the REMI policy variable “Industry Employment (Exogenous Production).”

State Revenues

Beginning in 2013, REMI, Inc. discontinued providing fiscal estimates as part of its Pl+ software.
The company developed a new, more versatile software package called REMI Tax-PI that
incorporates a customizable fiscal model to estimate state revenues and expenditures and
allows users to incorporate dynamic economic-fiscal feedbacks. Documentation of the
methodology used in the previous version of REMI Pl+ is provided in Regional Economic
Models, Inc. (2011). State revenue calculations are based on U.S. Census Bureau State
Government Finances data for 12 revenue categories and REMI Pl+ data. Intergovernmental
revenue, taxes, miscellaneous revenue, liquor store revenue and insurance trust revenue are
counted as state revenues. State average revenue rates for census revenue categories were
calculated using state economic base data such as state personal income (for most of the
revenue categories), state population, and state demand for selected industries. Rates were
calculated using FY 2021 revenue data (U.S. Census Bureau 2016) and REMI base fiscal year data
estimated using an average of 2020 and 2021 calendar year data to estimate the fiscal year total.
For this study, total revenue calculations excluded intergovernmental revenue. State revenue
was calculated using a base of state personal income for all categories.

COVID-19 and Economic Impacts

The FY 2021 data period was partially influenced by the COVID-19 pandemic. The pandemic
began to affect the U.S. in March 2020 and Virginia shortly thereafter. Federal and state
shutdown orders were instituted in March 2020 and public higher education institutions limited
operations, sent students home, moved coursework online, and took other safety precautions.
During the 2020-21 academic year, many students returned to campus, but institutions
established some safety restrictions, including enforcing social distancing regulations (e.g.,
limitations on the sizes of group gatherings), offering substantially more online and blended
instructional opportunities, engaging in regular COVID-19 antigen testing, and later mandating
student and faculty/staff COVID-19 vaccinations when they became available in the
winter/spring of 2021.
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The effect of COVID-19 is reflected in economic impact results reported here in some ways but
not others. The COVID-19 pandemic may have had a negative effect on public higher education
enrollment, particularly that of community college students and institutional spending. These
effects are reflected in economic impact estimates since actual student enrollment and
institutional expenditures are used. COVID-19 impacts were partly mitigated by federal
government assistance programs. For example, the Coronavirus Aid, Relief, and Economic
Security Act (CARES Act), passed by Congress on March 27, 2020, created a Higher Education
Emergency Relief Fund (HEERF) that provided $14 billion to higher education institutions to
support their operations during the pandemic. A second tranche of $21.2 billion of funds
through HEERF was approved by in December 2020. These funds were allocated to public and
nonprofit institutions, student grants, student loans, work-study programs, and other uses.??

COVID-19 likely had some effect on student and visitor spending, but this issue has not been
studied in depth to date. Three separate types of data are suggestive of the effect of COVID-19
on the student experience. Two of the data elements are available from IPEDS Postsecondary
(Finance and Fall enrollment reports). First, auxiliary services revenues can be consulted to
ascertain the effect of campus sales of food service, lodging, books, and supplies. Revenues for
these services fell by 22 percent from FY 2019 to FY 2021. Secondly, the number of students that
institutions reported taking coursework exclusively online increased to 41 percent in Fall 2020
from 8 percent the year before. Some institutions also collect data on enrollment of students by
place of residence (on campus or campus), which is suggestive of dips on the order of 10-20
percent in reported “on campus” enrollment (which may be measured differently by institutions).
A cursory examination of institutional level data suggests varying institutional effects, possibly
because of differences in institutional policies, mitigation strategies, and student composition
(e.g., graduate and upper level undergraduate STEM student needs for clinical and lab based
experiences).

In addition, COVID-19 had a profound effect on consumer spending and travel, particularly in
the early months of the pandemic. When COVID-19 first emerged, many service businesses were
closed and consumer sentiment plummeted. When conditions began to ease and social
distancing regulations were relaxed in May 2020, consumer spending on retail goods and
services began to recover, but spending had shifted from services in favor of goods purchases
and many goods purchases were made online rather than in local stores. In addition, federal
government stimulus payments helped to rev up consumer spending in the years after the first
wave of the pandemic.

23 According to data from the Pandemic Response Accountability Committee (PRAC) website at
https.//www.pandemicoversight.gov/, Virginia public higher education institutions received
approximately $1.3 billion in funds from the federal government as part of all federal pandemic programs.
Only a portion of this amount would be reflected in FY21 federal government funding for Virginia public
higher education.
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No change in the methodology for estimating student and visitor spending or economic
impacts from previous studies were made for this study for three reasons. First, it is difficult to
devise a methodology for adjusting the Virginia public higher education system (and individual
institutions) spending inputs without more concrete information of the effect of the pandemic
on student residency, student spending patterns, and visitor numbers. Second, the decision to
treat student and visitor spending the same as previous studies is consistent with the
methodologies of other higher education impact studies conducted for this period. These
studies aim to provide an economic impact estimate that is representative of normal college
operations. A review of several other studies conducted for public higher education institutions
and systems for FY 2020 and FY 2021 found that they made no special allowances for the effect
of COVID-19 on student expenditures and only a few instances where allowance was made to
partly account for its impact on visitor expenditures, mainly by accurately tabulating falling
event attendance (though some studies substituted earlier pre-pandemic attendance figures to
illustrate a more representative activity level).>* The final reason for not downwardly revising
student and visitor expenditures is that the estimates already very conservatively estimate (or
rather underestimate) these expenditures. Student expenditures rely on institutional spending
estimates provided for financial aid purposes for fall/spring semester attendance and do not
account for special session or summer attendance sessions. It is estimated that not accounting
for special session/summer attendance underestimates student spending by 1-2 percent. Also,
financial aid spending estimates likely understate actual student spending. For example, figures
drawn from Knapp and Shobe (2007) estimates of University of Virginia undergraduate local
spending in 2005 was $9,502 compared to financial aid total spending (local and nonlocal)
estimates of $8,989 for the same year (i.e., financial aid figures represent just 94.6 percent of
actual estimated spending). Lastly, visitor estimates rely on Virginia Tourism Corporation
estimates that provide more conservative estimates of visitor expenditures, and also and also do
not fully account for attendance for all university events (such as football games). For example, a
recent William & Mary study (Lightcast 2023) estimated COVID-19 impacted FY 2020 visitor
expenditures based on event data at $25 million compared to just $8 million estimated for
William & Mary in FY21 for this study.

24 They include three studies by Tripp Umbach (University of Pittsburgh, University of Nebraska System,
and University of Missouri System), two studies by Lightcast (William & Mary and University of Illinois
System) and studies conducted by higher education institutions for the University System of Georgia, the
North Dakota University System, and the University of Colorado. The Tripp Umbach studies substituted
FY 2019 event visitation figures for Covid-affected attendance fiscal years because they were more typical
of normal conditions.
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Virginia Voter Attitudes
on Higher Educatior
and the Economy

PUBLIC OPINION FREDERICK
STRATEGIES

turning questions into answers

GROWTH4VA.COM




SUMMARY

In a time of great political division,
there is something on which Virginians
in both parties strongly agree:

It’s time to invest in Virginia’s talent.

Virginia is different. Unlike some states, where support for colleges recently
has shown signs of eroding, higher education is not a good punching bag
in Virginia. Voters here are very proud of our top-ranked higher education
system, and large majorities in both parties say our colleges are “well run”
and a “sound place to invest public dollars.”

Regardless of political affiliation, Virginians believe our colleges are a good
value for students, an economic engine for our state, and a key factor in
winning top business rankings and attracting job-creating investments.
They agree that broadening the talent pool through varied degrees and
credentials is “the most important investment our state can make.”

Virginians say they are more likely to vote for candidates this fall who support
strategic investments in higher education, including college internships,
talent pathways that lead to post-graduation employment in Virginia, and
making college more affordable and accessible for all Virginia students.

METHODOLOGY

The Virginia Business Higher Education Council engaged two national polling organizations
with extensive experience in Virginia to survey voters in the Commonwealth. Public Opinion
Strategies, a Republican firm, and FrederickPolls, a Democratic firm, partnered to conduct the
survey of 800 registered Virginia voters during March 15-24, 2023. The credibility interval for the
survey is +3.95%. Individual percentages may be rounded down and charts may not total 100%.



KEY FINDINGS

1. Virginians are aware and proud of the fact
that their state has one of the top-performing
systems of higher education in the country.

Large majorities of Virginians, regardless of political views, see Virginia’s higher education
institutions as valuable public assets that are well run and a sound place to invest public dollars.

Figure 1A. Virginia’s universities, colleges, and
community colleges are a valuable public asset of the
Commonwealth of Virginia, are well run, and are a sound
place to invest public dollars.

Agree
Disagree

Agree Disagree
GOP  79% 21%
Dem  90% 10%

Figure 1B. In your opinion, how proud should people
who live in Virginia feel regarding our system of public
colleges, universities, and community colleges?

Proud
Not Proud

Not
Proud Proud

GOP  80% 20%
Dem  91% 9%

Figure 1C. If you had a child who was applying to college, how likely would you be to recommend Likely
that they consider applying to a public college or university in Virginia as a top choice?

90%
83% 79%

21%

17%

Total GOP Dem

76%

10%
H B

Not Likely

80% 85%

24% 20% 15%

Ind Men Women




2. In contrast to some states, Virginians express
broad, bipartisan support for higher education. They
credit our colleges with producing a strong ROI for
students and taxpayers and playing a pivotal role in
making Virginia the best state for business.

Large majorities of Virginians see college degrees as highly valuable economically. Even when
the tight job market and tuition expense are offered as reasons to question the value of a college
degree, more than 2/3 of Republicans and Democrats endorse the college value proposition.

Figure 2:1A. In your opinion, is having a college education still
a good value even though it has become more expensive?

Yes
No

Yes No
GOP 69% 31%
Dem 76% 24%

Figure 2.1B. In your opinion, is having a college education
still a good value even though some college graduates have
trouble finding work in their chosen fields of study these days?

Yes
No

Yes No
GOP 75% 25%
Dem 82% 18%

Virginia voters understand the crucial role that higher education plays in expanding the
economy and producing the growth revenues that meet public needs while keeping taxes low.

Figure 2.2A. How important would you say Virginia’s public
colleges and community colleges are to improving the state
and local economy in Virginia?

Important
Not Important

Not

Important Important
GOP  86% 14%
Dem  90% 10%

Figure 2.2B. And, since a growing economy produces more
revenues for state and local governments without raising
taxes, how important would you say our public colleges and
community colleges are to keeping state and local taxes low
here in Virginia?

Important
Not Important

Not
Important Important

GOP  83% 17%
Dem 89% 1%




Large majorities of Virginians believe higher education is a good investment
because it leads to higher-paying jobs and a stronger economy.

Figure 2.3A. Since college graduates on average earn more Figure 2.3B. Since, in today’s economy, the highest paying

than twice what non-graduates earn, attending and graduating jobs generally go to the best educated workers, a greater state

from a Virginia college or university is a good investment. investment in Virginia’s higher education system will result in
higher average incomes for Virginia workers and a stronger
economy.

Agree Disagree Agree Disagree
Agree GOP  81%  19% Agree GOP  78%  22%
Disagree Dem  89% 1% Disagree Dem  92% 8%

Voters give Virginia’s colleges and universities high marks for preparing young people

to succeed in the changing economy. They believe our higher education institutions also
produce the innovative ideas that help make our state and nation more ready and resilient
in the face of growing threats.

Figure 2.4A. Would you say Virginia’s universities and Figure 2.4B. As leaders in research and innovation, Virginia’s
colleges are doing a good job or a bad job at making sure colleges and universities are helping our state and nation
students are graduating with the skills they need to succeed in become more resilient and better prepared to address future
the changing economy? threats to our infrastructure and supply chains for everything

from energy and the internet to food and medicine.

Good Bad
Job Job Agree Disagree
Good Job GOP  74%  26% Agree GOP  79%  21%

Bad Job Dem  84%  16% Disagree Dem  86%  14%




Virginians recognize that higher education is an economic engine for our state and
our chief competitive advantage in attracting job-creating businesses and preserving

our best-state-for-business ranking.

93% of voters say it is important to invest in higher education to maintain this competitive
advantage. More than half say it is “very important,” indicating that voters’ views on this

issue are especially intense.

Figure 2.5. For several years, Virginia
has been ranked by CNBC as one of
the best states for business, and a key
reason given for these rankings has
been our strong educational system,
including our colleges, universities,
and community colleges. Since these
national business rankings have a big
impact on where companies choose to
locate their facilities and create jobs,
how important do you believe it is for
Virginia’s Governor and the General
Assembly to invest in our colleges,
universities, and community colleges?

Very Important
Somewhat Important
Not Important

Total Total Not
Important Important

GOP 91% 9%
Dem 97% 3%

Voters are more likely to vote for a candidate for the General Assembly who says that
higher education is one of the best investments Virginia can make because of the high ROI.

The Virginia Business Higher Education
Council has documented the major
impact of higher education on the Virginia
economy. Among other findings,

a comprehensive 2023 study showed that
the public higher education system:

Adds more than $52 billion annually
to Gross State Product, contributing
more than $25 in economic activity

for every $1invested

Is associated with more
than 188,000 Virginia jobs

Produces nearly $2 in new state
revenue for every $1 of state
expenditure

Figure 2.6. Would you be more or less likely to vote
for a candidate who says that higher education is one
of the best investments Virginia can make because

an independent study shows that every $1Virginia
taxpayers spend on our public higher education system
generates $21 of economic output in our state*, and
the investment more than pays for itself by producing
nearly $2 in new revenue for every $1spent?

* Figure based on 2017 economic impact study

. More Less
More Likely Likely  Likely

No Difference GOP 0%  17%
Less Likely Dem  78%  13%




3. Voters believe talent is what sets Virginia
apart. They support investments that will
broaden the talent pool and increase access to
good job opportunities through expansion of
internships and talent pathways.

Voters respond with intensity when asked about the state’s role in developing talent. More
than 90% agree — more than 50% agree “strongly” — that providing all Virginians with
degrees and credentials that fit their individual aspirations and abilities is “the most important

investment our state can make.”

Figure 3.1. Virginia’s future largely will be
determined by our success in broadening
the pool of talented individuals who are
prepared to participate and lead in the new
economy. Therefore, the most important
investment our state can make is to
ensure that every Virginia resident is able
to achieve the highest level of education
that suits their aspirations and abilities,
whether that is a skilled trade certificate,
an associate’s or bachelor’s degree, or a
graduate or professional degree.

Strongly Agree
Somewhat Agree
Disagree
Total Total
Agree Disagree
GOP  92% 8%
Dem 98% 2%

Virginians are more likely to vote for a candidate with a plan to address workforce shortages by
increasing degrees and credentials in STEM and other high-demand fields. They believe solving
our workforce shortages will require more college degrees AND more skilled trade certificates.

Figure 3.2A. Would you be more or less likely to vote for a
candidate who proposes increasing the number of college and
community college degrees and credentials earned by Virginia
students in high-wage, high-demand sectors of the economy,
such as science, technology, engineering and math, and in
areas where there now are shortages of trained workers, such
as health care and data science?

More Likely
No Difference
Less Likely

More Less
Likely Likely

GOP 7% 12%
Dem  75% 14%

Figure 3.2B. Our country has workforce shortages today in
jobs ranging from those requiring four-year college degrees to
skilled trade jobs requiring two years of education and training
or less. We need to increase both the number of college
graduates and the number of skilled workers who are qualified
to fill these jobs.

Strongly Agree
Somewhat Agree
Disagree

Total Total
Agree Disagree

GOP 9% 9%
Dem 97% 3%




Virginians strongly support giving all college students access to paid internship
opportunities. The value of internships in helping to pay for college and preparing students
for successful careers resonates more strongly with voters than almost any other issue.

Figure 3.3A. Virginia should increase the paid Figure 3.3B. It is important the state of Virginia invests in the
internship opportunities available to students because Innovative Internship Program which increases the number

it will help students pay for college as well as prepare of paid internships, co-op programs, and other work-based
them for their career. learning opportunities available to students attending

Virginia’s colleges and universities.

Strongly Agree 8% Strongly Agree
Somewhat Agree Somewhat Agree
Disagree Disagree

Total Total Total Total

Agree Disagree
GOP  95% 5%
Dem  95% 5%

Agree Disagree
GOP  88% 12%
Dem  97% 3%

Virginians are more likely to vote for legislative candidates who support
strategic investments to make internships available to all students.

Figure 3.4 More Likely Less Likely

A - CAMPUS INTERNSHIP CENTERS. Would you be more or less likely

to vote for a candidate who says that colleges in Virginia need to work _ 76% More  Less
directly with businesses to help place students in paid internships Likely ~Likely
with those businesses, so the state should invest in campus internship GOP  73%  16%
centers that focus on matching students with businesses for specific . 12% Dem 84% 6%

internship opportunities?

B - INTERNSHIP LISTINGS ON ONLINE PORTAL. Would you be more or 75% More Less
less likely to vote for a candidate who says that because many businesses ° Likely Likely
want to hire student interns but do not know how to go about it, the state o 9
. - s A - GOP  76% 12%
should create a user-friendly online portal with internship information and
12% Dem 81% 1%

market it to employers and students throughout the state?

C - SMALL BUSINESS MATCHING GRANTS. Would you be more or less

likely to vote for a candidate who says that because most jobs in our _ 74% More Less
economy are created by small businesses and internship experiences Likely Likely
with small businesses are especially valuable to students, the state GOP  73%  16%
should provide matching grants to small businesses in Virginia so more 13% Dem  81% 9%
small businesses can afford to hire interns? °

D - FINANCIAL AID TO HELP WITH EXPENSES. Would you be more or o

less likely to vote for a candidate who says that because many students 66% Fl?rle LI:ESIS
cannot afford off-campus internships because they have additional tely  Likely
expenses for things like transportation and housing, the state should GOP  55%  33%
provide financial aid to help cover those expenses so internships are . 22% Dem  81% 1%
accessible to all students regardless of their family’s income?




Voters want colleges and businesses in Virginia to partner in the creation of AFFORDABLE
TALENT PATHWAYS that help students move efficiently from learning to earning and connect
them to Virginia employers for full-time jobs after graduation. Large majorities in both parties
are more likely to vote for candidates who support investing in talent pathways.

Talent Pathways:

A strategy for higher education
innovation that enhances opportunity,
affordability, efficiency, and keeps
young talent in Virginia

Colleges collaborate with
businesses and other employers.

Curriculum is aligned to better
address employer needs.

Students have paid internship
experiences or other valuable
work-based learning.

Leads to full-time job
opportunities with a
Virginia-based employer.

Figure 3.5B - BENEFITS FOR FIRST-GENERATION AND
LOW-INCOME STUDENTS. Would you be more or less likely
to vote for a candidate who says we need to invest in creating
more talent pathways in Virginia because they are especially
helpful for first-generation and low-income college students
who otherwise have trouble getting needed work experience
and being considered for well-paying jobs?

. More Less
More Likely Likely  Likely

No Difference GOP  71% 13%
Less Likely Dem  90% 4%

Figure 3.5A - REDUCING THE TIME AND COST OF GETTING
A DEGREE AND JOB. Would you be more or less likely to vote
for a candidate who says Virginia should invest in creating
more talent pathways where colleges, community colleges,
and high schools work together with businesses to streamline
coursework, provide work experience while learning, and
reduce the time and cost of getting a degree followed by a
full-time job?

More Less

More Likely Likely Likely
No Difference GOP  84% 4%
Less Likely Dem  87% 8%

Figure 3.5C - INCREASING THE CAREER-LONG RETURN

ON INVESTMENT. Would you be more or less likely to vote
for a candidate who says creating more talent pathways here
in Virginia will increase the students’ return on their tuition
investment in two ways: by connecting them directly to a well-
paying first job, and by preparing them for lifelong success as
resilient workers, critical thinkers, strong communicators, and
outstanding citizens?

More Less

More Likely Likely  Likely
No Difference GOP  81% 7%
Less Likely Dem  85%  10%




Voters are concerned that talented young Virginians are leaving their families and
communities for better job opportunities in other states. They see talent pathways,
especially internships that lead to full-time jobs with Virginia employers, as a key strategy
for reversing the outmigration trend and keeping young people in Virginia after graduation.

Figure 3.6A - CONNECTING WITH VIRGINIA EMPLOYERS
WHILE IN COLLEGE. Would you be more or less likely to vote
for a candidate who says we need to invest in creating more
talent pathways in Virginia because the best way to keep
talented young people from moving away from our state after
graduation is to connect them to Virginia businesses while
they are still in college, such as through internships and co-op
programs that can lead to full-time employment in Virginia?

More Likely
No Difference
Less Likely
More Less
Likely Likely
GOP 80% 6%
Dem 87% 6%

Figure 3.6B - PRESERVING OUR COMPETITIVE EDGE

ON TALENT. Would you be more or less likely to vote for a
candidate who says Virginia’s main advantage in competing
for business investment is our talented workforce, but that
advantage is declining because more young people are
moving away from our state than are moving into it. Therefore,
the General Assembly should make it a top priority to create
talent pathways that provide incentives for students to come
to Virginia for college and stay here for work after graduation?

More Likely
No Difference
Less Likely
More Less
Likely Likely
GOP  73%  16%
Dem 78% 1%

Voters see talent pathways as a way to improve efficiency, reduce cost, and give more
students access to internship and job opportunities while completing degrees on time.

Figure 3.7A - PARTNERING WITH BUSINESS TO IMPROVE
EFFICIENCY AND RESULTS. Would you be more or less likely
to vote for a candidate who says colleges and businesses
should work together to create more talent pathways

in Virginia because partnerships between colleges and
businesses help the colleges operate more efficiently, phase
out programs that don’t lead to good jobs, and produce better
results for students at a lower cost?

More Likely
No Difference
Less Likely
More Less
Likely Likely
GOP  81% 1%
Dem 79% 1%

Figure 3.7B - REPEATABLE, EMPLOYER-APPROVED
PROGRAMS. Would you be more or less likely to vote for a
candidate who says Virginia should invest in creating more
talent pathways because, when colleges and businesses work
together to develop educational programs, they produce
repeatable, employer-approved programs that can be used by
other colleges without going to the expense of designing new
programs?

More Likely
No Difference
Less Likely
More Less
Likely Likely
GOP 79% 7%
Dem 83% 6%




Voters support talent pathways as an effective strategy for expanding

access to education and employment opportunities for all Virginians.

Figure 3.8

A - OPPORTUNITIES IN
ECONOMICALLY DISTRESSED
AREAS. Would you be more or
less likely to vote for a candidate
who says we need to invest in
creating more talent pathways
in Virginia because they help
young people in economically
distressed urban and rural areas
get access to good education and
job opportunities that otherwise
they would miss out on?

B - OPPORTUNITIES FOR
STUDENTS WITH DISABILITIES.
Would you be more or less likely
to vote for a candidate who says
Virginia should invest in creating
more talent pathways that

are available to students with
disabilities, since, quite often,
those students do not have good
access to internships that can
lead to full-time employment?

C - USING TECHNOLOGY TO EXPAND
INTERNSHIP OPPORTUNITIES.
Would you be more or less likely

to vote for a candidate who says
colleges and businesses should work
together to create talent pathways
using online technology because
having the option to work or study
online lets more students have
internships through which they get
work experience and connections

to future employers while still
completing their degrees on time?

D - PROVIDING TEACHERS FOR
VIRGINIA’S STUDENTS. Would you
be more or less likely to vote for a
candidate who says we should invest
in creating more talent pathways

for students who are preparing to
be teachers, since training more
teachers and giving them incentives
to stay and teach in Virginia will help
address the severe teacher shortage
we now have in Virginia’s schools?

More Likely Less Likely

76%

l 10%

75%

12%

77%

12%

76%

12%

More
Likely
GOP  70%
Dem 85%
More
Likely
GOP  69%
Dem 86%
More
Likely
GOP  77%
Dem 82%
More
Likely
GOP  75%
Dem 83%

Less
Likely

14%
4%

Less
Likely

19%
6%

Less
Likely

9%
1%

Less
Likely

13%
9%




Providing educational opportunities for veterans and members of military
families is extremely popular with Virginia voters. They also support
making it easier for working adults to upgrade their skills.

Figure 3.9A. Providing military veterans with affordable
access to education and training programs, and giving them
credit for advanced skills developed during their military
service.

Total Total
Strongly Support Support Oppose
Somewhat Support GOP  96% 4%
Oppose Dem  97% 3%

Figure 3.9B. Setting up a new system that makes it easier
for working adults in Virginia with partial college credit to
take online classes to complete their degrees or gain new
job skill certification so they have better opportunities for job
advancement.

Y-

Total Total
Strongly Support Support  Oppose
Somewhat Support GOP  97% 3%
Oppose Dem  97% 3%

Virginians are more likely to vote for candidates who support
university-based research, innovation, and entrepreneurship.

Figure 3.10A. Would you be more or less likely to vote for a
candidate who says colleges and universities in each region
should partner with businesses and local governments to
establish innovation districts where new business start-ups
and entrepreneurs can access resources and expertise that
will help them grow their businesses and create jobs?

. More Less
More Likely Likely Likely
No Difference GOP  76% 9%

Less Likely Dem  86% 5%

Figure 3.10B. Would you be more or less likely to vote for a
candidate who says to improve the health and quality of life
for Virginians, we should use our colleges and community
colleges to train more doctors and nurses and also promote
university-based research into advanced forms of medical care
and treatment?

. More Less
More Likely Likely  Likely
No Difference GOP  77% 13%
Less Likely Dem  80% 8%




4. College affordability remains a top concern
for Virginia voters. They support greater state
investment combined with strategies to improve

access and performance.

Voters recognize that the chronic underfunding of higher education in Virginia is
the primary driver of tuition cost. They react strongly to data showing how much
more neighboring states are investing in their colleges so the tuition burden for
students and families in those states can be reduced.

Figure 4.1. Currently, tuition at our public universities in Virginia is higher than in
neighboring states like Tennessee, North Carolina, and Maryland. This is mainly
because those states provide thousands of dollars more funding per student than $14000
Virginia provides, leaving less to be paid by students and families in those states.

Knowing this, how important would you
say it is for Virginia’s Governor and the
General Assembly to reduce reliance on
tuition by increasing the state’s funding
of our higher education system?

Very Important
Somewhat Important
Not Important

Total Total Not
Important Important

GOP  83% 17%
Dem  96% 4%

State Support per FTE Student, FY22

$12,513 12,354
$9,759 $10,237
9

$12,000
$10,000
$8,283
$8,000
$6,000
$4,000
$2,000
VA NC TN MD us

Source: SHEEO State Higher Education Project

Voters want the state to invest more in student financial aid so that
every qualified Virginia high school graduate can afford to attend.

Figure 4.2A. Would you be
more or less likely to vote

for a candidate who says
every qualified Virginia high
school graduate should

have affordable access to
college; therefore, we should
increase state funding for
student financial aid because
currently the number of low-
income and middle-income
students needing this aid far
exceeds the available grants?

More Likely
Less Likely

GOP
Dem

73%

More

Likely Likely

59%
89%

17%

Less

30%
6%

Figure 4.2B. While higher-income
Virginians can afford college, and
lower-income families tend to qualify for
significant federal financial aid, many
middle-income families in Virginia qualify
only for loans, resulting in high levels

of student loan debt. This problem is
known as the ‘middle class squeeze.’ The
Governor and General Assembly should
seek a significant increase in state-
funded financial aid for middle-income
families so fewer Virginia students leave
college with large debt burdens.

88%

12%
]

Agree Disagree
Agree GOP  81%  19%
Disagree Dem 96% 4%




Greater social mobility and relief from inflation are additional reasons
why voters strongly support increased student financial aid.

Figure 4.3A. Since social mobility is especially important in our
diverse state, Virginia’s Governor and General Assembly should
work to increase student financial aid so that college is more
affordable for low-income and first-generation college students.

Figure 4.3B. With inflation at the highest level it has been in many
decades, our colleges and universities are also paying higher
prices. These higher costs should be paid by the state of Virginia
through more state funding for our colleges rather than being
passed along to students and their families through higher tuition.

Agree
Disagree

Agree
Disagree

Agree Disagree
GOP  82% 18%
Dem  96% 4%

Agree Disagree
GOP  72% 28%
Dem  93% 7%

Voters support funding for HBCU’s, tuition assistance grants (TAG) for private colleges,
and increased dual enroliment options in community colleges.

Figure 4.4A. Would you be more or
less likely to vote for a candidate who
says we should invest in Virginia’s
historically black colleges and
universities, also known as HBCU’s,
because they provide affordable
access to a high-quality education for
diverse students, including many low-
income and first-generation students
who otherwise would not have access
to higher education’s lifelong benefits?

Figure 4.4B. Would you be more

or less likely to vote for a candidate
who says that Virginia’s private
nonprofit colleges and universities
are an essential part of our state’s
top-ranked higher education system;
therefore, Virginia should increase
the amount of tuition assistance, also
called “TAG” grants, that the state
provides to Virginia resident students
who attend those private colleges?

More Likely
No Difference
Less Likely

More Less
Likely  Likely

GOP  47% 34%
Dem  78% 10%

More Likely
No Difference
Less Likely

More Less
Likely  Likely

GOP  60% 22%
Dem % 18%

Figure 4.4C. The Governor and
General Assembly should expand the
number of dual enrollment courses,
which are usually community college
courses that students can take while
they are still in high school, because
the sooner a student can get a two-
year degree or industry credential,
the quicker and cheaper it will be for
them to complete their education and
get a good job.

Agree
Disagree

Agree Disagree
GOP  89% 1%
Dem  92% 8%




Voters overwhelmingly favor state investments in mental health services and
support services for students, which are now funded mainly by student fees.

Figure 4.5A. Each Virginia public college and community
college should provide high-quality mental health services,
funded by the state of Virginia, so that students who face
mental health challenges and need help can readily receive it.

Figure 4.5B. Each Virginia public college and community
college should provide a set of student support services,
funded by the state of Virginia, that helps address built-in
disadvantages faced by low-income, first-generation, veteran,
and under-represented minority students so those students
can successfully complete certificate and degree programs.

Support
Oppose

Support
Oppose

Support Oppose
GOP 79% 21%
Dem 97% 3%

Support Oppose
GOP 76% 24%
Dem 95% 5%

Voters support continuing improvement in performance through restructuring, tying
funding to outcomes, collaboration, innovation, and more partnerships with business.

Figure 4.6A. Would you be 69% Figure 4.6B. Virginia’s colleges and 93%
more or less likely to vote for universities have high graduation
a candidate who says the best rates and spend less per degree than
way to control college costs and neighboring states, but there is much
improve results is to continue to 19% more they should do to become cost-
restructure the system so that the efficient. They should work closely o
colleges have more freedom to - with business partners to adopt more 7%
manage their operations efficiently . efficient business practices, reduce ——
and are funded based mainly on More Likely duplication by sharing administrative
their success in producing good Less Likely and academic resources among the . Agree
outcomes for students, including colleges, make better use of advanced Dlsagree
specific factors like the number More  Less technology, and streamline coursework .

Likely Likely Agree Disagree

of students enrolled, graduation
rates, and student success in
securing good jobs?

GOP  74% 16%
Dem 67% 21%

to move students more efficiently
through their studies into internships
and eventually into full-time jobs.

GOP  97% 3%
Dem  93% 7%

CONCLUSION

Virginia voters say it is time to invest in talent so that all Virginians have access

to education and job opportunities and so that our state wins the competition for
business investment and job creation. Internships, talent pathways, and investments in
affordability all generate intense voter support. Virginians are proud of their top-ranked
higher education system, understanding that it outperforms colleges in other states and
produces an exceptionally strong ROI. They are more likely to support candidates this
fall who express similar views.




ABOUT GROWTH4VA

GROWTH4VA is a broad-based bipartisan coalition of business, education, and political leaders and
Virginians from all walks of life who believe that higher education is a crucial economic engine for

our Commonwealth. Our coalition is founded by the Virginia Business Higher Education Council and
supported by all 16 public colleges and universities in Virginia, the Virginia Community College System,
and Virginia’s non-profit private institutions. We are promoting investment and innovation in the Virginia
higher education system.

ABOUT THE VIRGINIA BUSINESS HIGHER EDUCATION COUNCIL

The Virginia Business Higher Education Council (VBHEC) was founded in 1994 by Virginia business
leaders on the principle that the prosperity of Virginia and the well-being of its citizens is fundamentally
tied to access to a strong system of public colleges and universities. A nonprofit, nonpartisan
partnership between Virginia’s business community and higher education leadership, VBHEC’s mission
is to enhance the performance of Virginia’s public colleges, universities, and community colleges

and their funding by state government so they can produce the greatest possible positive impact on
Virginia’s economy. VBHEC is committed to educating the public about higher education’s crucial role
in Virginia’s economy, and it strives to secure the support needed for the Commonwealth’s colleges,
universities, and community colleges to rank among the nation’s best. Our current board consists of:

Dennis H. Treacy Chair Clifford B. Fleet Michael Rao
Reed Smith Colonial Williamsburg Foundation Virginia Commonwealth University
Nancy Howell Agee Vice Chair Victoria D. Harker W. Taylor Reveley, IV
Carilion Clinic TEGNA Longwood University
Todd A. Stottlemyer Treasurer Donna Price Henry Katherine A. Rowe
CNSI UVA Wise William & Mary
George K. Martin Secretary Jennifer L. Hunter James E. Ryan
McGuireWoods Altria University of Virginia

W. Heywood Fralin
Former VBHEC Chair

Makola M. Abdullah
Virginia State University

Javaune Adams-Gaston
Norfolk State University

Jonathan R. Alger

James Madison University

G. Robert Aston, Jr.
Towne Bank

Robert M. Blue

Dominion Energy

Thomas J. Cosgrove
Newport News Shipbuilding

David Doré
Virginia Community College System

Michael Karafotis
Bank of America

Stephen Moret
Strada Education Network

James B. Murray, Jr.
Court Square Ventures

Mark R. Pace
E.C. Pace Co.

Troy D. Paino
University of Mary Washington

Delbert Parks

Micron
Deborah J. Petrine

Commonwealth Care

Michael J. Quillen
Alpha Natural Resources (ret.)

Scan here with your

phone’s camera to visit
GROWTH4VA.com and
follow us on social!

B X

Timothy D. Sands
Virginia Tech

Mehul Sanghani
Octo

Becky Sawyer

Sentara Healthcare

Holly Sullivan

Amazon

Gregory Washington
George Mason University

Preston White
Century Concrete

John O. Wynne

Landmark Communications (ret.)

GROWTHA VA

Virginia Business Higher Education Council

CONTACT:
Kirk Cox

President
Virginia Business Higher Education Council

kirkcox@vbhec.com
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FY23-24 Budget Plan — Revenue Summary in thousands

State Funds

Student Tuition and Fees
Grants and Contracts

Gifts and Investment Earnings
Sales and Services

Other Sources

Total University Sources

Percent of Total Budget

Tuition, Fees & Grants and Auxiliary Qatar & Student Change from Updated
State Funds Contracts Enterprises Hospital & Financial Total 2022-23 Budget Plan
(E&G Programs) (Sponsored Programs) (Housing & Dining) Univ. Funds Assistance University Amount Percent

264531 $ 21,513 $ - $ - $ 53,032 $ 339076 $ 3,290 1.0%

444,804 - 65,053 - - 509,857 (4,449) -0.9%

14,034 319,071 - - 34,105 367,210 (51,086) -12.2%

100 - 5,551 62,000 - 67,651 7,006 11.6%

6,483 - 91,932 95,488 - 193,903 13,020 7.2%

2,446 - 150 10,267 - 12,863 (6,123) -32.3%

732,398 _ $ 340,584 $ 162,686 $ 167,755 $ 87,137 $ 1490560 $ (38,342)° -2.5%

49% 23% 11% 11% 6%

*Decrease in total university sources due to reduction of sponsored programs related to the end of federal stimulus funding



State & Tuition Supported (E&G) (49%)
A

Designated Funds 51%

\

Committed for E&G Utilities,
Maintenance, Contracts,

Services ‘

Committed for E&G
Scholarships

Total FY24
Budget
$1,490,560

Committed for E&G
Personnel

E&G Components
Personnel — 74%
Scholarships — 8%
Utilities, Operations, Contracts Other — 18%

Restricted for Grants &
Contracts Sponsored
Programs , 23%

Restricted for Housing,
Dining, Athletics -
Auxilary Funds , 11%

Restricted for Student
Finanical Assistance , 6%

Restricted for Qatar, Hospital,
& Univ. Funds , 11%




Resident Undergrad Tuition & Mandatory Fees 2023-2024

25,000

20,000

15,000

10,000

5,000

$7,600

3,270
4,330
LU

$9,755

VSU

$9,910

NSU

$12,286

RU

$13,140

OoDU

$13,815 $14,365

$13,576

5,662

5,465

JMU* GMU* UuMw

B S Tuition

@ IS Fees

$15,478

VT*

$16,233

CNU

$25,040

6,788

$18,828

UVA* W&M*

*Tier Ill Universities



Fall 2022 Undergraduate Fall FTE by Residency

30,000
25,000 15% 32%
20,000
21%
15,000
10,000 68%
9%
0,
- o —
- 11%
11% —
36% ° 0ot . 91% 65%
(o]
s X ’
VMl UVA-Wise LU UMW VSU CNU NSU RU W&M UVA ODU IMU GMU VT
I Non Resident = 548 192 252 371 1,166 263 1516 520 2 363 5,679 1647 4,348 4173 9,781
B In State 964 1,545 2,902 3,122 3,134 4,186 3,821 5488 4434 = 11,655 16,728 15,998 23346 20,653

B In State O Non Resident




Board Meetings and Actions

e Update on Governors Budget
¢ Final Review of Fall Enrollment Performance

December

e Legislative Update
e Review of Spring Enrollment

Review of Legislative Outcomes
Discussion of Enrollment Projections
Review of New Needs

Initial Financial Scenarios

Budget
Workshop

e \/ote on Tuition Rates
e Vote on New Budget
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Final FY2024 Budget

New Critical Needs & Inflationary Costs

7% VCU Share
. Salary
* 7% Salary increases total cost S31M Increases
(5% July 1 & 2% December 10) $15.8M

Debt & Other :
. . . . . ) . 7% State
* Financial Aid S7.5M (In addition to S o~ Share Salary
A Increase

state aid) e $58M $15.2
* Inflation & Contractual S7M FY2024 )

* Utility Costs S6M
* Debt & Other Operational Needs S7M

. /
Final Needs
Waivers
and other
Mandates
$7.5M

Utility Costs
S6M

Inflation &
Contractual
S7M



Updated 2024 Budget

Tuition Increase

3%

7% Salary Plan

New Tuition & Fees S
New State Support
State 49% Salary Match

(Dec. 10)

12,285
10,394
16,059

Tuition and Salary Revenue Growth

New Expense Needs
4% Budget Cut

38,738

(58,422)

19,684

2024 Balanced Budget S

(0)

*Includes extra 2% salary cost of $5.4M & custodial contract of $2.8M

2024 Proposed Tuition
Increases
(All Levels)
2% -5 8,190
3% —$12,285
4% — $16,380
5% — $20,475

1% Increase in Undergrad
Retention Generates S1.5M




Deferrals and Reallocations

Reallocations 2015-2024

Virginia Military Survivors and Dependents Education
Program (VMSDEP) 100,000

Impacting student and faculty success 90,000 $89M

» Defer investment in faculty recruitment and retention
» Evaluate existing positions and contract renewals

» Continued salary inequities for tenure and non-tenured faculty 70,000
» Defer funds to enhance online program growth

» Defer funds for strategic cluster hires 60,000

» Academic Repositioning Task Force

+ Program Productivity Analysis 2000 $43M  $43M
40,000

Administrative Impacts
30,000

* No increased funding to support IT security needs $19M

+ Eliminated positions in Finance & Administration 20,000 s13M  $14M  $14M

* No permanent funds identified to support the marketing $8M

communications plan H0000 T . l l I
* Unable to close a funding gap for the research strategic plan ) [ .

FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY2024

80,000

$64M

® Cumulative Total Reallocations Fiscal Year Reallocations

-Does not include $10M in new state funds adopted in September



Managing 2024 Budget Reallocations/Cuts

Teaching, Faculty, Staffing Actions:

* Focused effort on assessing vacancy positions and limiting filling positions

* Reviewing and adjusting faculty teaching workloads

* Re-evaluating staff workloads and responsibilities to concentrate activities

* Maximizing class sizes and eliminating low enrolling sections to reduce the need for adjuncts and maximize
faculty teaching

Currently, 49 positions identified for layoff, contract terminations, retirements, and attrition (57M est.)

Further elimination of:

* Department budgets for discretionary items

* Travel and professional development

* Publications and marketing

e Administrative support

* Renegotiating school-specific supply and service contracts

New Revenue Generating Initiatives

* Investment in undergraduate recruitment

e Relaunching community-based programs halted due to COVID
* Focus on grants and external support



Key Revenue Financial Metrics

Each 1% change In:
Undergraduate Enrollment or Tuition Generates $2.8M

Graduate Enrollment or Tuition Generates $850k
First Professional Enrollment or Tuition Generates $445k
All Levels 1% Tuition Increase Generates $4.1M

1% Increase in Retention Generates

SGenerated from 1%  Freshmanto Sophomoreto  Junior to Total Tuition
Increase in Retention Sophomore Junior Senior Growth

In-State & Out of State 540,494 517,498 458,173 S 1,516,165

Current First Year Retention Rate — 85.6%, Aspirational 87-90%



Key Expenditure Financial Costs

New Critical Needs & Historical Inflationary Costs Per Year

Potential Future Salary Increase (1% Salary Increases Cost $5.1M)
Continued Investment in Financial Aid (S3M)
Inflation & Contractual Cost ($4-5M)

Utility Rate Inflationary Costs ($S2M)
Academic and Student Success (S2M)

18,000,000
Faculty Cluster Hires ($2-3M) 16,000,000 16,746,657 |

14,000,000
12,000,000 11,543,574
10,000,000 9,263,245

8,000,000 6,385,431

6,000,000 4,702,798

4.000.000 3,606,178

aa 2,387,702
2,000,000 . I

2017 2018 2019 2020 2021 2022 2023 2024*

VMSDEP (Projected Growth of $4.4M)
2017 to Est. 2024 VMSDEP Growth

20,000,000 18,489,258

W Military Waivers Actuals



BETTER
TOGETHER

BUDGET
INVESTMENTS &
FUTURE NEEDS




Budget Challenges Overview

Inflation Driving Increased Costs for Supplies & Services

» State Support is Focused on Tuition Affordability and Not Funding Inflationary Costs for
University Operations

Unfunded or Underfunded State Mandates
* Virginia Military Survivors & Dependents Education Program (VMSDEP)

* Mandatory participation for all public universities that is not funded by the State
» Expanding eligibility has increased cost to VCU from $291K in 2007 to over $13M in 2023
» State Mandated Salary Increases

* We have assumed 5% salary increases for 3 years
* The State provides 49% of the increase leaving VCU with a total cost of nearly $41.3M for FY’s 2022, 23 & 24

Growing Academic Needs & Restructuring
* Online Scaling, Curriculum Innovation, Quality Enhancement Plan, Cluster Hires

Faculty Salary Inequities



Investments and Key Initiatives

Recent

* Investment in out-of-state recruitment including scholarships for high-achieving
students

* Online partnerships with Social Work and Government led to substantial
enrollment growth in masters programs

* Investment in Research Strategic Priorities Plan

New

* New reduced tuition rates for International & out of state students targeting
historically low enrolling master’s programs in Business and Engineering

* New Office of Student Advocacy aimed to retain and support students
* New Investment in an enrollment marketing campaign



VCU Capital Process
Overview

As a state institution, VCU follows the design philosophy outlined in the Commonwealth’s Construction and
Professional Services Manual (CPSM), which states that “the design goal is to create a capital investment that meets
the user’s functional requirements, provides the most economical life cycle cost, and promotes energy efficiency and
environmental conservation. The Commonwealth’s design philosophy envisions a long and useful life for state
buildings. These buildings will often be used for periods exceeding 50 years and, consequently, should be designed
for durability, economy of operation and ease of maintenance.”

In general, academic facilities are funded by the Commonwealth of Virginia (the state), while auxiliary facilities, such
as dining halls, residence halls and student centers, are funded through university fees.

Process
The capital process is outlined below. Gray italicized text provides additional information for each step.
Rules, agreements, statutes and policies governing VCU’s highly-regulated capital process are also noted.

Master plan
The VCU Board of Visitors (BOV) approved the One VCU Master Plan (March of 2019), which aligns VCU’s physical
campus site plan with VCU'’s strategic plan.

Six-Year Capital Plan and funding sources

VCU prioritizes capital projects in the master plan into a Six-Year Capital Plan, which includes preliminary size, cost
and fund source estimates for each project for the next six years. This is presented to the Facilities, Real Estate and
Administration Committee and approved by the BOV in the spring of every odd year. The BOV approves amendments
to add, update or remove capital projects as needed.

Project initiation and applicable contract approvals

The BOV approves the initiation of capital projects, authorizing VCU to advertise and procure design services (and
construction services, if applicable, depending on the procurement method) per the management agreement. If a
contract is expected to be more than $5M (per the signatory authority policy), the BOV authorizes VCU to procure a
firm(s) and negotiate contract(s) at a Not to Exceed (NTE) amount. Project initiation approval requests are presented
to the Facilities, Real Estate and Administration Committee; contract and funding source approval requests and debt
resolution, if applicable, are presented to the Finance and University Resources Committee.

After initiation, VCU determines the most appropriate procurement method for the project (per the HECO manual and
management agreement).



e Construction Manager At-Risk: Two separate proposal requests are issued — one for the design architect and
another for construction services. These two firms work together on design and cost. CM At-Risk is based on the
Competitive Negotiations method of contractor selection (Code of Virginia 8§ 2.2-4302.2).

e Design-Build: VCU issues a single proposal request for a team that includes both the design architect and
construction services. VCU awards contracts based on qualifications and best value. Design-Build is based on the
Competitive Negotiations method of contractor selection (Code of Virginia § 2.2-4302.2).

e Design-Bid-Build: A proposal request is issued for a design architect and, when design is complete, a separate
invitation for bid is issued for construction services. These contracts are awarded to the lowest responsible bidder.
Design-Bid-Build is based on the Competitive Sealed Bidding method of contractor selection (Code of Virginia § 2.2-
4302.1).

e Public-private partnership projects or other potentially complex projects: External advisors (e.g., financial,
legal, development) assist with determining the procurement method, contract review and negotiation.

Project plans and applicable contract approvals

The BOV reviews and approves project plans and amendments to the Six-Year Capital Plan and authorizes VCU to
negotiate and execute a NTE contract for construction. Project plans and Six-Year Capital Plan amendments are
presented to the Facilities, Real Estate and Administration Committee for approval; contract and funding source
approvals, including any debt resolutions, if applicable, are presented to the Finance and University Resources
Committee.

e State-funded projects: VCU works alongside DEB on preliminary design plans and cost estimates to arrive at an
agreed upon final size, scope and cost as well as compliance with legislative intent in terms of the purpose and use
of the facility. All projects must also be approved by applicable regulatory authorities such as the Virginia Art and
Architectural Review Board, the Virginia Department of Health, the Virginia Department of Historic Resources,
respective municipalities, etc.

e University-funded projects: VCU presents the preliminary design plans to the state (DEB). All projects must also
be approved by applicable regulatory authorities.

e Public-private partnership projects or other potentially complex projects: VCU works with external advisors
and partners, following applicable regulations, to develop project plans. All projects must also be approved by
applicable regulatory authorities.

Ongoing updates and disbursements
Once project plans are approved and construction begins, the BOV is updated on the progress of capital projects at
each board meeting.

e State-funded projects: VCU requests disbursement of funds from the state in order to begin construction.

e University-funded projects: VCU Treasury Services is apprised of construction progress and ongoing draws on
bond proceeds throughout the completion of the project to ensure compliance with the requirements around the use
of bond proceeds.

e Public-private partnership projects: Disbursement of funds follows contract terms.

Rules, agreements, statutes and policies

e Rules Governing Procurement of Goods, Services, Insurance, and Construction by a Public Institution of
Higher Education of the Commonwealth of Virginia (Governing Rules)

e VCU Management Agreement (management agreement): Agreement between the state and the BOV that
governs financial and administrative authority

e Codes of Virginia:

o §2.2-1132.C: Administration of Capital Outlay Construction Projects

o 882.2-4300 through 2.2-4377: Virginia Public Procurement Act (Procurement Act); as a Tier 3 institution,
VCU is generally exempt from the Public Procurement Act, as specified in the Governing Rules and the
management agreement

o 88 2.2-4378 through 2.2-4383: Construction Management and Design-Build Contracting consistent with
the Governing Rules and the management agreement

o 8§§23.1-1000 through 23-1028: Restructured Higher Education Financial and Administrative Operations
Act (The Restructuring Act)

e VCU Higher Education Capital Outlay Manual (HECO): The HECO manual is based upon the state’s
Construction and Professional Services Manual (CPSM), modified by VCU according to the Restructuring Act and
management agreement

e VCU Delegation of Signatory Authority Policy (Signatory Authority Policy): Stipulates that
agreements/contracts exceeding (or expected to exceed) $5M require BOV approval
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