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T University of Northern lowa

@) Economic impact analysis

During the analysis year, lowa’s regent universities spent $2.9 billion on payroll

and benefits for 35,243 full-time and part-time employees, and spent another $1.7

billion on goods and services to carry out the universities’ day-to-day operations,

construction, hospital and clinical, and research
activities. This initial round of spending cre-
ates more spending across other businesses
throughout the state economy, resulting in the
commonly referred to multiplier effects. This
analysis estimates the net economic impact of
lowa’s regent universities that directly takes into
account the fact that state dollars spent on the
universities could have been spent elsewhere
in the state if not directed towards the universi-

ties. This spending would have created impacts

The additional income of $11.8 billion
created by lowa’s regent universities is
equal to approximately 6.2% of the total
gross state product of lowa.

regardless. We account for this by estimating the impacts that would have been

created from the alternative spending and subtracting the alternative impacts

from the spending impacts of lowa’s regent universities.

This analysis shows that in fiscal year (FY) 2017-18, operations, construction,

hospital and clinical, research, economic development, visitor, and student

spending of the universities, together with the enhanced productivity of their

alumni, generated $11.8 billion in added income for the lowa economy. The

additional income of $11.8 billion created by lowa’s regent universities is

equal to approximately 6.2% of the total gross state product (GSP) of lowa. For

Executive Summary |. 4



perspective, this impact from the universities is nearly as large as the entire
Health Care & Social Assistance industry in the state. The impact of $11.8 billion
is equivalent to supporting 149,980 jobs. For further perspective, this means
that one out of every 14 jobs in lowa is supported by the activities of the uni-

versities and their students. These economic impacts break down as follows:

Operations spending impact

Payroll and benefits to support the universities’ day-to-day opera-

tions (excluding payroll from hospital, clinic, and research employees)

A amounted to $17 billion.2 The universities’ non-pay expenditures
amounted to $504.7 million (excluding construction, hospital, clinic, and research
expenditures). The net impact of operations spending by the universities in
lowa during the analysis year was approximately $1.9 billion in added income,

which is equivalent to supporting 21,776 jobs.

Construction spending impact

lowa’s regent universities spend millions of dollars on construction
% each year to maintain their facilities, create additional capacities,
and meet their growing educational demands. While the amount
varies from year to year, these quick infusions of income and jobs have a sub-
stantial impact on the state economy. In FY 2017-18, the construction spending

of the universities generated $132.7 million in added income, which is equivalent
to supporting 2,025 jobs.

University hospital & clinic spending impact

In FY 2017-18, the University of lowa spent over $745 million on the
University of lowa Hospitals & Clinics (UIHC) faculty and staff and
$760 million on other expenditures to support their operations.
The total net impact of UIHC operations in the state was $1.5 billion in added

income, which is equivalent to supporting 21,276 jobs.

Research spending impact

Research activities of the universities impact the state economy by
employing people and making purchases for equipment, supplies,
and services. They also facilitate new knowledge creation throughout
lowa. In FY 2017-18, the universities spent $411.5 million on payroll and $465.3
million on other expenditures to support research activities. Research spend-
ing of the universities generated $730 million in added income for the lowa

economy, which is equivalent to supporting 9,682 jobs.

2 Includes royalty payments to inventors related to lowa’s regent universities that still live in lowa.

Important Note

When reviewing the impacts estimated
in this study, it's important to note

that it reports impacts in the form of
added income rather than sales. Sales
includes all of the intermediary costs
associated with producing goods and
services, as well as money that leaks out
of the state as it is spent at out-of-state
businesses. Income, on the other hand,
is a net measure that excludes these
intermediary costs and leakages, and is
synonymous with gross state product
(GSP) and value added. For this reason,
it is a more meaningful measure of new

economic activity than sales.

Executive Summary |. 5



Value of extension and outreach

Extension and outreach strengthen communities and their local
(- economies by enhancing leadership structures, broadening engage-

ment, teaching best practices, and providing hands-on assistance.
Over the years, the extension and outreach offices and programs of the univer-
sities have helped more than 13,000 companies and organizations across the
state. The offices helped tens of thousands of lowa farmers. Due to the specific
nature of these extension and outreach activities, Emsi does not attempt to
measure an impact. With that said, the value that these extension and outreach

activities offer for state and local communities should be acknowledged.

Economic development impact

The universities create an exceptional environment that fosters inno-

vation and entrepreneurship, evidenced by the number of start-up

and spin-off companies related to the universities and companies
that have grown in the state with the support of the universities. In FY 2017-18,
start-up and spin-off companies created in the past five years and companies
supported by the universities added $1billion in income for the lowa economy.

The total added income of $1billion is equivalent to supporting 14,575 jobs.?

Visitor spending impact

Out-of-state visitors attracted to lowa for activities at the universi-

i || 17 ties brought new dollars to the economy through their spending
I at hotels, restaurants, gas stations, and other state businesses. The
spending from these visitors added approximately $38.1 million in income for

the lowa economy, which is equivalent to supporting 1,081 jobs.

Value of volunteerism

Beyond positively impacting the state through the activities, such as
RK research, occurring at the universities, the universities also directly

impact the state economy through their facilitation and support of
student and employee volunteer activities. Volunteers are an important part
of any society because they positively impact those less fortunate. In FY
2017-18 alone, 45,047 student and employee volunteers supported non-profit
organizations and causes across the state. These students and employees

volunteered 2.3 million hours of their time. Their volunteer activities added

3 To maintain an acceptable level of data reliability, this impact is limited to those companies that were created
in the last five years. It is therefore conservative. This impact includes the positive effects the universities’ Small
Business Development Centers, UNI's Advance lowa program, and ISU’s Center for Industrial Research and Service

have on businesses within lowa.

Executive Summary



$54.2 million in value* for the state and local communities. The impact of
volunteerism is not measured in this analysis; however, the value volunteers

offer should not be overlooked.

Student spending impact

:E Around 40% of students attending the universities originated from
- o| outside the state. While some of these students continued to live
———  outside the state, many relocated to lowa to attend the universi-

ties. In addition, some students are residents of lowa who would have left the
state if not for the existence of lowa’s regent universities. The money that these

students spent toward living expenses in lowa is attributable to the universities.

The expenditures of relocated and retained students in the state during the
analysis year added approximately $232.9 million in income for the lowa

economy, which is equivalent to supporting 5,485 jobs.

Alumni impact

—/ Over the years, students gained new skills, making them more pro-
0

ductive workers, by studying at the universities. Today, hundreds of

thousands of these former students are employed in lowa.

The accumulated impact of former students currently employed in the lowa
workforce amounted to $6.2 billion in added income for the lowa economy,

which is equivalent to supporting 74,079 jobs.

4 Value per volunteer hour per state provided by Independent Sector. See https://independentsector.org/resource/
vovt_details/.
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Uzo Investment analysis

& University of lowa

Investment analysis is the practice of comparing the costs and benefits of an
investment to determine whether or not it is profitable. This study considers
lowa’s regent universities as an investment from the perspectives of students,

taxpayers, and society.

Student perspective

Students invest their own money and time in their education to
@ pay for tuition, books, and supplies. Many take out student loans
to attend the universities, which they will pay back over time.
While some students were employed while attending the universities, students
overall forewent earnings that they would have generated had they been in full
employment instead of learning. Summing these direct outlays, opportunity

costs, and future student loan costs yields a total of $1.8 billion in present

value student costs.

In return, students will receive a present value of $6.8 billion in increased earn-
ings over their working lives. This translates to a return of $3.70 in higher future
earnings for every $1that students pay for their education at the universities.
The corresponding annual rate of return is 14.4%.

Taxpayer perspective

Taxpayers provided $710.9 million of funding to lowa’s regent uni-
versities in FY 2017-18. In return, taxpayers will receive an estimated
present value of $1.8 billion in added tax revenue stemming from

Executive Summary " 8



the students’ higher lifetime earnings and the increased output of businesses.

Savings to the public sector add another estimated $287 million in benefits

due to a reduced demand for government-funded social
services in lowa. For every tax dollar spent educating stu-
dents attending the universities, taxpayers will receive
an average of $2.90 in return over the course of the
students’ working lives. In other words, taxpayers enjoy

an annual rate of return of 7.9%.

Social perspective

r% People in lowa invested $5.4 billion in
oAO lowa’s regent universities in FY 2017-18.
[ Y1 Thisincludes the universities’ expenditures,

student expenses, and student opportunity costs. In

For every tax dollar spent educating
students attending the universities,
taxpayers will receive an average of
$2.90 in return over the course of the

students’ working lives.

return, the state of lowa will receive an estimated present value of $20.4 billion

in added state revenue over the course of the students’ working lives. lowa will

also benefit from an estimated $868.4 million in present value social savings

related to reduced crime, lower welfare and unemployment, and increased

health and well-being across the state. For every dollar society invests in lowa’s

regent universities, an average of $4.50 in benefits will accrue to lowa over the

course of the students’ careers.
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Introduction

The three universities comprising lowa'’s regent universities have grown to serve
a fall enrollment of 80,066 students in 2017. The universities are overseen by
the Board of Regents, State of lowa. The universities’ service region, for the

purpose of this report, is the entire state of lowa.

While lowa’s regent universities affect the state in a variety of ways, many of
them difficult to quantify, this study is concerned with considering their eco-
nomic benefits. The universities naturally help students achieve their individual
potential and develop the knowledge, skills, and abilities they need to have
fulfilling and prosperous careers. However, lowa’s regent universities impact
lowa beyond influencing the lives of students. The universities’ program offer-
ings supply employers with workers to make their businesses more produc-
tive. The universities, their day-to-day, construction, hospital and clinic, and
research operations, along with their economic development activities and
the expenditures of their visitors and students, support
the state economy through the output and employment

>

@): lowa State Universitysof
! gcience &Technology,

.

generated by state vendors. The benefits created by the

universities extend as far as the state treasury in terms of /OWé? S fegeﬂf universities /mpa ct

the increased tax receipts and decreased public sector lowa beyond /nf/uencing the

costs generated by students across the state.

lives of students.

This report assesses the impact of lowa’s regent univer-

sities as a whole on the state economy and the benefits

generated by the universities for students, taxpayers, and

society. The approach is twofold. We begin with an economic impact analysis
of the universities on the lowa economy. To derive results, we rely on a special-
ized Multi-Regional Social Accounting Matrix (MR-SAM) model to calculate the
added income created in the lowa economy as a result of increased consumer
spending and the added knowledge, skills, and abilities of students. Results
of the economic impact analysis are broken out according to the following
impacts: 1) impact of the universities’ day-to-day operations, 2) impact of the
universities’ construction spending, 3) impact of University of lowa Hospitals
& Clinics, 4) impact of research spending, 5) value of extension and outreach,
6) impact of economic development, 7) impact of visitor spending, 8) value of
volunteerism, 9) impact of student spending, and 10) impact of alumni who are
still employed in the lowa workforce.

The second component of the study measures the benefits generated by lowa’s
regent universities for the following stakeholder groups: students, taxpayers,

and society. For students, we perform an investment analysis to determine how

Executive Summary " 10



the money spent by students on their education performs as an investment
over time. The students’ investment in this case consists of their out-of-pocket
expenses, the cost of interest incurred on student loans, and the opportunity
cost of attending the universities as opposed to working. In return for these
investments, students receive a lifetime of higher earnings. For taxpayers, the
study measures the benefits to state taxpayers in the form of increased tax rev-
enues and public sector savings stemming from a reduced demand for social
services. Finally, for society, the study assesses how the students’ higher earn-

ings and improved quality of life create benefits throughout lowa as a whole.

The study uses a wide array of data that are based on several sources, including
the FY 2017-18 academic and financial reports from the universities; industry
and employment data from the Bureau of Labor Statistics and Census Bureau;
outputs of Emsi’s impact model and MR-SAM model; and a variety of published
materials relating education to social behavior.

Executive Summary



CHAPTER 1:

Profile of lowa’s Regent
Universities and the Economy




T HE state of lowa is home to a well-developed network of higher education
institutions, an educational ecosystem led by three regent universities:
lowa State University of Science and Technology (ISU), the University of lowa
(UD), and the University of Northern lowa (UNI). Together, these three regent
universities offer tens of thousands of students a comprehensive array of edu-
cational possibilities. They conduct hundreds of millions of dollars of research
activity, with a long history of pursuing innovations that have been crucial to
the development of the modern world. In addition, by developing the skills and
careers of their students, they help lowa’s economy grow, benefitting not only

their students but the entire state and, indeed, the entire country.

The oldest university in lowa is Ul, which was established mere weeks after
the state of lowa itself in 1847. Based in lowa City, Ul has grown from 124 stu-
dents to over 35,000 (including non-credit and off-campus students). Its long

history of “firsts” includes opening the first coeducational medical school in

1870, being the first university in the country to award a Master of Fine Arts
degree in 1940, and, in 1970, being the first

American university to officially recognize

a Lesbian, Gay, Bisexual, Transgender, and ) o
Queer (LGBTQ) student organization. It | 0gether, the three regent universities offer

is particularly noted for housing the lowa  tgns of thousands of students a comprehensive
Writers’ Workshop—one of the country’s ) o
finest creative writing programs—and for array of educational pOSSIbI/ItIeS'

its world class medical center and chil-

dren’s hospital.

Only slightly younger is ISU in Ames, which was established in 1858 and became
the first U.S. land grant university in the 1860s. ISU was home to the first exten-
sion office, now a feature of universities everywhere, and its Veterinary College
was the first of its kind. Today, its almost 40,000 students (including non-credit
and off-campus students, but not students served through extension) make it
lowa’s largest university; its broad research is especially focused on technologi-
cal and engineering innovation, and it is the only university to host a Department

of Energy Laboratory on campus.

Even the most recent addition to lowa’s public university landscape, UNI, has
a long history in the state; it was established in 1876. UNI, which calls the city
of Cedar Falls home, provides a more intimate experience to its student bodly,
with an FY 2017-18 enrollment of more than 14,000 students (including non-
credit and off-campus students). Its 90+ programs provide students a full suite
of academic choices for undergraduate and graduate work, with advanced

degrees that include doctorates in education and industrial technology.

@ Chapter 1: Profile of lowa’s Regent Universities and the Economy .ll. 13



lowa’s regent universities’ employee
and finance data

The study uses two general types of information: 1) data collected from the
universities and 2) state economic data obtained from various public sources
and Emsi’s proprietary data modeling tools.® This chapter presents the basic
underlying information from the universities used in this analysis and provides

an overview of the lowa economy.

Employee data

Data provided by the universities include information on faculty and staff by
place of work and by place of residence. These data appear in Table 1.1. As
shown, the universities employed 25,965 full-time and 9,278 part-time faculty
and staff in FY 2017-18 (including student workers and hospital and clinic
employees). Of these, all worked and lived in the state. These data are used
to isolate the portion of the employees’ payroll and household expenses that

remains in the state economy.

Revenues

Figure 1.1shows the universities’ annual revenues by funding source (including
hospital and clinic revenues)—a total of $5.7 billion in FY 2017-18. As indicated,
tuition and fees comprised 15% of total revenue, and revenues from local,
state, and federal government sources comprised another 21%. Gifts, grants
and contracts made up another 4%. Sales and services of auxiliary enterprises
comprised 9%, the sales and services of hospitals made up 36%, and the sales
and services of education activities made up another 1%. The remaining 13%
stemmed from other revenue sources. These data are critical in identifying the
annual costs of educating the student body from the perspectives of students,

taxpayers, and society.

Expenditures

Figure 1.2 displays the universities’ expense data (including hospital and clinic
expenditures). The combined payroll at the universities, including student
salaries and wages, amounted to $2.9 billion. This was equal to 54% of the
universities’ total expenses for FY 2017-18. Other expenditures, including opera-

tion and maintenance of plant, construction, depreciation, and purchases of

5 See Appendix 6 for a detailed description of the data sources used in the Emsi modeling tools.

®

TABLE 1.1: EMPLOYEE DATA,

FY 2017-18
Full-time faculty and staff 25,965
Part-time faculty and staff 9,278
Total faculty and staff 35,243
)
./o of employees who work 100%
in the state
o Lo
% of employees who live in 100%

the state

Source: Data provided by lowa’s regent universities.

FIGURE 1.1: IOWA'S REGENT
UNIVERSITIES’ REVENUES BY
SOURCE, FY 2017-18

All other
Sales&  rovenue Tuition
services of 13% and fees
educational 15%
activities X 0
1% \ State
government”
12%
$5.7 billion
Total revenues
Sa!es & Federal
services of overnment
hospitals after 9 9%

deducting 0

tient
coa?cr;ir;ual Private & capital
allowances Sales & services gracnot:{glgzy &

36% of auxiliary 4%

enterprises
9%

* Revenue from state government includes capital
appropriations.
Percentages may not add due to rounding.

Source: Data provided by lowa’s regent universities.

FIGURE 1.2: IOWA’'S REGENT
UNIVERSITIES’ EXPENSES BY
FUNCTION, FY 2017-8

All other Employee
expenditures salaries, wages,
26% and benefits
54%

S5.4 billion
Total expenditures

Capital

depreciation
8%

b

Construction

7% Operation &
]

maintenance
of plant
6%
Percentages may not add due to rounding.

Source: Data provided by lowa’s regent universities.
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supplies and services, made up $2.5 billion. When we calculate the impact of
these expenditures in Chapter 2, we exclude expenses for depreciation and
interest, as they represent a devaluing of the universities’ assets rather than an

outflow of expenditures.

Students

The universities reported a fall enrollment of 80,066 students in 2017. For the
purpose of this analysis we consider the unduplicated annual FY 2017-18 stu-
dent headcount. lowa’s regent universities served almost 90,000 students in
FY 2017-18. The breakdown of the student body by gender was 51% male and
49% female. The breakdown by ethnicity was 74% white, 22% minority, and 4%
unknown. The students’ overall average age was 22 years old.> An estimated
55% of students remain in lowa after finishing their time at the universities and

the remaining 45% settle outside the state”

Table 1.2 summarizes the breakdown of the student population and their cor-
responding awards and credits by education level. In FY 2017-18, the universities
served 632 professional graduates, 813 doctoral graduates, 2,628 master's degree
graduates, 13,187 bachelor's degree graduates, and 146 certificate graduates.
Another 68,885 students enrolled in courses for credit but did not complete a
degree during the reporting year. The universities offered dual credit courses
to high schools, serving a total of 838 students over the course of the year. The
universities also served 234 basic education students enrolled in non-credit
courses. Non-degree seeking students enrolled in workforce or professional
development programs accounted for 435 students. Students not allocated to

the other categories comprised the remaining 1,697 students.

Non-credit students, or students enrolled but not attempting to achieve a
degree, play an important part at the universities and in the state economy.
The universities feature extensive offerings to meet workforce and community
needs through non-credit courses. Below is a description of the most sought
non-credit courses offered at each of the universities.

ISU’s 4-H Youth Development makes up more than half the total non-credit
course registrations at ISU, with almost 300,000 registrations in FY 2017-18. Ag
& Natural Resources and Human Sciences came in second and third, with close
to 100,000 registrations each. The fourth and fifth places were taken by Multi/
Interdisciplinary Studies (26,000 registrations) and Community & Economic

Development (11,000 registrations).

Ul's Health Professions & Related Clinical Services had the most course regis-

trations at the university, with almost 100,000 registrations, making up almost

6 Unduplicated headcount, gender, ethnicity, and age data provided by lowa’s regent universities.
7  Settlement data provided by lowa’s regent universities.
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half of the total non-credit course registrations in FY 2017-18. Health-Related
Knowledge & Skills and Interpersonal & Social Skills came in second and
third, with almost 20,000 registrations each. The fourth and fifth place non-
credit courses with the most course registrations went to Education and Busi-
ness, Management, Marketing, & Related Services, with around 10,000 course

registrations each.

UNI's Physical Science had the most registrations at the university, making
up more than a quarter of the total with over 3,500 registrations in FY 2017-18.
Family & Consumer Sciences/Human Sciences and Education took the second
and third places, with over 2,000 registrations each. Visual & Performing Arts
had almost 1,700 registrations and Ag & Natural Sciences had 865 registrations.

We use credit hour equivalents (CHEs) to track the educational workload of the
students. One CHE is equal to 15 contact hours of classroom instruction per

semester. The average number of CHEs per student was 23.5.

TABLE 1.2 BREAKDOWN OF STUDENT HEADCOUNT AND CHE PRODUCTION BY EDUCATION LEVEL, FY 2017-18

Category Headcount Total CHEs Average CHEs
Doctoral program graduates 632 25,427 40.2
PhD graduates 813 4,671 57
Master's degree graduates 2,628 38,450 14.6
Bachelor's degree graduates 13,187 305,745 23.2
Certificate graduates 146 1,654 11.3
Continuing students 68,885 1,713,366 24.9
Dual credit students 838 2,934 3.5
Basic education students 234 2,889 12.3
Workforce/professional development students 435 1,636 3.8
All other students 1,697 10,010 5.9
Total, all students 89,495 2,106,782 23.5

Source: Data provided by lowa’s regent universities.
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The lowa economy

Since the universities were first established, they have been serving lowa by
enhancing the workforce, providing local residents with easy access to higher
education opportunities, and preparing students for highly-skilled, technical
professions. Table 1.3 summarizes the breakdown of the state economy by
major industrial sector, with details on labor and non-labor income. Labor
income refers to wages, salaries, and proprietors’ income. Non-labor income
refers to profits, rents, and other forms of investment income. Together, labor
and non-labor income comprise the state’s total income, which can also be

considered as the state’s gross state product (GSP).

TABLE 1.3: INCOME BY MAJOR INDUSTRY SECTOR IN IOWA, 2018~

Non-labor

Labor income income % of total Sales
Industry sector (millions) (millions) Total income (millions)*™* income (millions)
Manufacturing $17,118 $19,477 $36,595 mm— 19% $111,576
Finance & Insurance $10,711 $11,327 $22,038 m— 11% $37,827
Other Services (except Public Administration) $2,856 $17,776 $20,631 m— 11% $28,965
Wholesale Trade $5,387 $7.944 $13,332 mm—m 7% $21,795
Health Care & Social Assistance $11,190 $1,487 $12,677 wmmm 7% $20,792
Government, Non-Education $8,884 $2,458 $11,342 6% $50,591
Retail Trade $6,558 $4,409 $10,967 mmmm 6% $17,963
Construction $6,984 $1,845 $8,829 mmm 5% $17,123
Government, Education $8,433 30 $8,433 mam 4% $9,601
Professional & Technical Services 385,343 $1,424 $6,767 mm 4% $10,178
Agriculture, Forestry, Fishing & Hunting $4,280 $2,101 $6,381 mm 3% $17,747
Transportation & Warehousing $4.618 $1,359 $5,977 mm 3% $12,361
Information $1,775 $3,568 $5,343 mm 3% $8,792
Real Estate & Rental & Leasing $2,482 $2,110 $4,592 mm 2% $10,876
Accommodation & Food Services $2,554 $1,605 $4,159 m 2% $7,804
Administrative & Waste Services $3,156 $807 $3,963 m 2% $6,445
Utilities $948 $2921 $3,868 m 2% $6,049
Management of Companies & Enterprises $2,085 $184 $2,269 n 1% $3,372
Educational Services $1,5692 $364 $1,956 1 1% $2,863
Arts, Entertainment, & Recreation $672 $409 $1,082 1 1% $1,835
Mining, Quarrying, & Oil and Gas Extraction $245 $372 S617 1 <1% $1,072
Total $107,870 $83,945 $191,815 100% $405,627

* Data reflect the most recent year for which data are available. Emsi data are updated quarterly.
** Numbers may not add due to rounding.

Source: Emsi industry data.
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As shown in Table 1.3, the total income, or GSP, of lowa is approximately $191.8

billion, equal to the sum of labor income ($107.9 billion) and non-labor income

($83.9 billion). In Chapter 2, we use the total added income as the measure of

the relative impacts of the universities on the state economy.

Figure 1.3 provides the breakdown of jobs by industry in lowa. The Manufac-

turing sector is the largest employer, supporting 231,194 jobs or 11.2% of total

employment in the state. The second largest employer is the Retail Trade sector,

supporting 219,967 jobs or 10.6% of the state’s total employment. Altogether,

the state supports 2.1 million jobs.®

FIGURE 1.3: JOBS BY MAJOR INDUSTRY SECTOR IN IOWA, 2018*

Manufacturing

Retail Trade

Health Care & Social Assistance

Finance & Insurance

Accommodation & Food Services
Government, Education

Government, Non-Education
Construction

Other Services (except Public Administration)
Agriculture, Forestry, Fishing & Hunting
Administrative & Waste Services
Professional & Technical Services
Transportation & Warehousing

Real Estate & Rental & Leasing

Wholesale Trade

Educational Services

Arts, Entertainment, & Recreation
Information

Management of Companies & Enterprises
Utilities

Mining, Quarrying, & Qil and Gas Extraction
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* Data reflect the most recent year for which data are available. Emsi data are updated quarterly.

Source: Emsi employment data.

8 Job numbers reflect Emsi’s complete employment data, which includes the following four job classes: 1) employ-

ees who are counted in the Bureau of Labor Statistics’ Quarterly Census of Employment and Wages (QCEW),

2) employees who are not covered by the federal or state unemployment insurance (Ul) system and are thus

excluded from QCEW, 3) self-employed workers, and 4) extended proprietors.
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Table 1.4 and Figure 1.4 present the mean earnings by education level in lowa at
the midpoint of the average-aged worker’s career. These numbers are derived
from Emsi’s complete employment data on average earnings per worker in the
state.” The numbers are then weighted by the universities’ demographic profiles.
As shown, students have the potential to earn more as they achieve higher levels
of education compared to maintaining a high school diploma. Students who
earn a bachelor’s degree from the universities can expect approximate wages
of $54,000 per year within lowa, approximately $22,500 more than someone
with a high school diploma.

TABLE 1.4: AVERAGE EARNINGS BY EDUCATION LEVEL AT A STUDENT’S
CAREER MIDPOINT

Difference from

Education level State earnings next lowest degree
Less than high school $23,400 n/a
High school or equivalent $31,500 $8,100
Certificate $35,400 $3,900
Associate degree $39,900 $4,500
Bachelor's degree $54,000 $14,100
Master's degree $67,100 $13,100
Doctoral degree $96,200 $29,100
Professional degree $125,700 $29,500

Source: Emsi employment data.

FIGURE 1.4: AVERAGE EARNINGS BY EDUCATION LEVEL AT A STUDENT’S CAREER MIDPOINT
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Source: Emsi employment data.

9  Wage rates in the Emsi MR-SAM model combine state and federal sources to provide earnings that reflect com-
plete employment in the state, including proprietors, self-employed workers, and others not typically included in
state data, as well as benefits and all forms of employer contributions. As such, Emsi industry earnings-per-worker
numbers are generally higher than those reported by other sources.
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CHAPTER 2:

Economic Impacts on
the lowa Economy

lowa’s regent universities impact the lowa economy in a variety of ways. The universities are

employers and buyers of goods and services. They attract monies that otherwise would not
have entered the state economy through their day-to-day, construction, hospital and clinic, and
research operations, along with their economic development activities and the expenditures of
their visitors and students. Further, they provide students with the knowledge, skills, and abilities

they need to become productive citizens and add to the overall output of the state.




I N this chapter, we estimate the following economic impacts of lowa’s regent
universities: 1) the operations spending impact, 2) the construction spend-
ing impact, 3) the university hospital & clinic spending impact, 4) the research
spending impact, 5) the value of extension and outreach, 6) the economic
development impact, 7) the visitor spending impact, 8) value of volunteerism,
9) the student spending impact, and 10) the alumni impact, measuring the
income added in the state as former students expand the state economy’s

stock of human capital.

When exploring each of these economic impacts, we consider the following

hypothetical question:

How would economic activity change in lowa if lowa’s regent universities
and all their alumni did not exist in FY 2017-18?

Each of the economic impacts should be interpreted according to this hypo-
thetical question. Another way to think about the question is to realize that we
measure net impacts, not gross impacts. Gross impacts represent an upper-
bound estimate in terms of capturing all activity stemming from the universi-
ties; however, net impacts reflect a truer measure of economic impact since
they demonstrate what would not have existed in the state economy if not for
the universities. Note that while we present the value of extension, outreach,
and volunteer activities, given the nature of these activities we are not able to

measure an impact in terms of this strict definition.

Economic impact analyses use different types of impacts to estimate the results.
The impact focused on in this study assesses the change in income. This mea-
sure is similar to the commonly used gross state product (GSP). Income may
be further broken out into the labor income impact, also known as earnings,
which assesses the change in employee compensation; and the non-labor
income impact, which assesses the change in business profits. Together, labor

income and non-labor income sum to total income.

Another way to state the impact is in terms of jobs, a measure of the number
of full- and part-time jobs that would be required to support the change in
income. Jobs are calculated using industry-specific sales to jobs ratios. Given
that each type of impact, such as operations spending, construction spending,
and research spending, affects different types of industries and each industry
has different jobs to sales ratios, or average earnings per worker, the jobs sup-
ported will be unique for each type of impact. For example, visitor spending will
affect more Accommodation & Food Services industries, which can support
one job with fewer sales than the Health Care & Social Assistance industries
affected by university hospitals and clinics. Finally, a frequently used measure
is the sales impact, which comprises the change in business sales revenue in

the economy as a result of increased economic activity. It is important to bear

@
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in mind, however, that much of this sales revenue leaves the state economy
through intermediary transactions and costs.” All of these measures—added
labor and non-labor income, total income, jobs, and sales—are used to estimate
the economic impact results presented in this chapter. The analysis breaks out
the impact measures into different components, each based on the economic
effect that caused the impact. The following is a list of each type of effect

presented in this analysis:

«  Theinitial effect is the exogenous shock to the economy

caused by the initial spending of money, whether to pay Net impacts reflect a truer

for salaries and wages, purchase goods or services, or

cover operating expenses. measure of economic impact

«  The initial round of spending creates more spending in since they demonstrate what

the economy, resulting in what is commonly known as would not have existed in the state

the multiplier effect. The multiplier effect comprises

the additional activity that occurs across all industriesin  €CONOMYy if not for the universities.

the economy and may be further decomposed into the

following three types of effects:

The direct effect refers to the additional economic activity that occurs
as the industries affected by the initial effect spend money to purchase
goods and services from their supply chain industries.

The indirect effect occurs as the supply chain of the initial industries
creates even more activity in the economy through their own inter-

industry spending.

The induced effect refers to the economic activity created by the
household sector as the businesses affected by the initial, direct, and

indirect effects raise salaries or hire more people.

The terminology used to describe the economic effects listed above dif-
fers slightly from that of other commonly used input-output models, such as
IMPLAN. For example, the initial effect in this study is called the “direct effect”
by IMPLAN, as shown in the table below. Further, the term “indirect effect” as
used by IMPLAN refers to the combined direct and indirect effects defined in
this study. To avoid confusion, readers are encouraged to interpret the results
presented in this chapter in the context of the terms and definitions listed
above. Note that, regardless of the effects used to decompose the results, the

total impact measures are analogous.

“ Initial Direct Indirect Induced

Direct Indirect Induced

10 See Appendix 5 foran example of the intermediary costs included in the sales impact but not in the income impact.

@
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Multiplier effects in this analysis are derived using Emsi’'s MR-SAM input-output
model that captures the interconnection of industries, government, and house-
holds in the state. The Emsi MR-SAM contains approximately 1,000 industry
sectors at the highest level of detail available in the North American Industry
Classification System (NAICS) and supplies the industry-specific multipliers
required to determine the impacts associated with increased activity within

a given economy. For more information on the Emsi MR-SAM model and its

data sources, see Appendix 6.

@
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A Operations spending impact

Faculty and staff payroll is part of the state’s total earnings, and the spending of
employees for groceries, apparel, and other household expenditures helps sup-
port state businesses. The universities themselves purchase supplies and services,
and many of their vendors are located in lowa. These expenditures create aripple
effect that generates still more jobs and higher wages throughout the economy.

Table 2.1 presents the universities’ expenditures (not including construction,
hospital, clinic, and research expenditures) for the following three categories:
1) salaries, wages, and benefits, 2) operation and maintenance of plant, and
3) all other expenditures (including purchases for supplies and services). In
this analysis, we exclude expenses for depreciation and interest due to the
way those measures are calculated in the national input-output accounts,

and because depreciation represents the devaluing of the universities’ assets

@ lowa State
Science & Tec

rather than an outflow of expenditures." The first step in estimating the mul-

tiplier effects of the universities’ operational expenditures is to map these
categories of expenditures to the approximately 1,000 industries of the Emsi
MR-SAM model. Assuming that the spending patterns of the universities’ per-
sonnel approximately match those of the average consumer, we map salaries,
wages, and benefits to spending on industry outputs using national household
expenditure coefficients provided by Emsi’s national SAM. All of the university
employees work in lowa (see Table 1.1), and therefore we consider 100% of the
salaries, wages, and benefits. For the other two expenditure categories (i.e,,
operation and maintenance of plant and all other expenditures), we assume
the universities’ spending patterns approximately match national averages
and apply the national spending coefficients for NAICS 611310 (Colleges,
Universities, and Professional Schools).”? Operation and maintenance of plant

TABLE 2.1: IOWA'S REGENT UNIVERSITIES’ EXPENSES BY FUNCTION (EXCLUDING DEPRECIATION & INTEREST), FY 2017-18

In-state expenditures Out-of-state expenditures Total expenditures
Expense category (thousands) (thousands) (thousands)
Employee salaries, wages, and benefits* $1,745,848 $0 $1,745,848
Operation and maintenance of plant $194,543 $111,699 $306,242
All other expenditures $93,589 $104,885 $198,474
Total $2,033,980 $216,584 $2,250,564

This table does not include expenditures for construction, hospital, clinic, or research activities, as these are presented separately in the following sections.
*Includes royalty payments to inventors related to the universities that still live in lowa.

Source: Data provided by lowa’s regent universities and the Emsi impact model.

11 This aligns with the economic impact guidelines set by the Association of Public and Land-Grant Universities.
Ultimately, excluding these measures results in more conservative and defensible estimates.
12 See Appendix 3 for a definition of NAICS.
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expenditures are mapped to the industries that relate to capital construction,
maintenance, and support, while the universities’ remaining expenditures are

mapped to the remaining industries.

We now have three vectors of expenditures for lowa’s regent universities: one
for salaries, wages, and benefits; another for operation and maintenance of
plant; and a third for the universities’ purchases of supplies and services. The
next step is to estimate the portion of these expenditures that occur inside the
state. The expenditures occurring outside the state are known as leakages. We
estimate in-state expenditures using regional purchase coefficients (RPCs), a
measure of the overall demand for the commodities produced by each sector
that is satisfied by state suppliers, for each of the approximately 1,000 industries
in the MR-SAM model.” For example, if 40% of the demand for NAICS 541211
(Offices of Certified Public Accountants) is satisfied by state suppliers, the RPC
for that industry is 40%. The remaining 60% of the demand for NAICS 541211 is
provided by suppliers located outside the state. The three vectors of expendi-
tures are multiplied, industry by industry, by the corresponding RPC to arrive
at the in-state expenditures associated with the universities. See Table 2.1 for
a break-out of the expenditures that occur in-state. Finally, in-state spending is
entered, industry by industry, into the MR-SAM model’s multiplier matrix, which
in turn provides an estimate of the associated multiplier effects on state labor

income, non-labor income, total income, sales, and jobs.

Table 2.2 presents the economic impact of the universities’ operations spend-
ing. The people employed by the universities and their salaries,” wages, and
benefits comprise the initial effect, shown in the top row of the table in terms

of labor income, non-labor income, total added income, sales, and jobs. The

TABLE 2.2: OPERATIONS SPENDING IMPACT, FY 2017-18

Laborincome Non-laborincome Total income Sales

(thousands) (thousands) (thousands) (thousands) Jobs supported

Initial effect $1,745,848 $0 $1,745,848 $2,250,564 19,863
Multiplier effect

Direct effect $80,759 $82,389 $163,147 $288,132 1,682

Indirect effect $19,839 $16,503 $36,342 $71,367 465

Induced effect $388,390 $434,656 $823,046 $1,366,601 9,685

Total multiplier effect $488,987 $533,548 $1,022,536 $1,726,100 11,732

Gross impact (initial + multiplier) $2,234,835 $533,548 $2,768,384 $3,976,664 31,595

Less alternative uses of funds -$390,824 -$441,144 -$831,967 -$1,375,305 -9.819

Net impact $1,844,012 $92,404 $1,936,416 $2,601,359 21,776

Source: Emsi impact model.

13 See Appendix 6 for a description of Emsi’'s MR-SAM model.
14 Note: royalties paid to faculty and scientific researchers are included in the salaries reported with the operations

spending impact.
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additional impacts created by the initial effect appear in the next four rows
under the section labeled multiplier effect. Summing the initial and multiplier
effects, the gross impacts are $2.2 billion in labor income and $533.5 million
in non-labor income. This sums to a total impact of $2.8 billion in total added
income associated with the spending of the universities and their employees
in the state. This is equivalent to supporting 31,595 jobs.

The $2.8 billion in gross impact is often reported by researchers as the total
impact. We go a step further to arrive at a netimpact by applying a counterfac-
tual scenario, i.e., what would have happened if a given event—in this case, the
expenditure of in-state funds on lowa’s regent universities—had not occurred.
lowa’s regent universities received an estimated 64% of their funding from
sources within lowa. These monies came from the tuition and fees paid by
resident students, from the auxiliary revenue and donations from private sources
located within the state, from state taxes, and from the financial aid issued to
students by state government. We must account for the opportunity cost of
this in-state funding. Had other industries received these monies rather than
the universities, income impacts would have still been

created in the economy. In economic analysis, impacts
that occur under counterfactual conditions are used to

The total net impact of the universities’

offset the impacts that actually occurin order to derive
the true impact of the event under analysis. operat[ons 1S $1.9 billion in total

We estimate this counterfactual by simulating a sce- added /ncome, which is equ/va/el’)t to
nario where in-state monies spent on the universities . .
supporting 21,776 jobs.

are instead spent on consumer goods and savings.

This simulates the in-state monies being returned to

the taxpayers and being spent by the household sector.

Our approach is to establish the total amount spent by in-state students and
taxpayers on lowa’s regent universities, map this to the detailed industries of
the MR-SAM model using national household expenditure coefficients, use
the industry RPCs to estimate in-state spending, and run the in-state spend-
ing through the MR-SAM model’s multiplier matrix to derive multiplier effects.
The results of this exercise are shown as negative values in the row labeled
less alternative uses of funds in Table 2.2. The alternative uses of funds not
only includes the alternative use of money, but also the alternative impact that

could have been created if the universities did not exist.

The total netimpact of the universities’ operations is equal to the gross impact
less the impact of the alternative use of funds—the opportunity cost of the state
money. As shown in the last row of Table 2.2, the total netimpact is approximately
$1.8 billion in labor income and $92.4 million in non-labor income. This sums
together to $1.9 billion in total added income and is equivalent to supporting
21,776 jobs. These impacts represent new economic activity created in the state

economy solely attributable to the operations of lowa’s regent universities.
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@ Construction spending impact

®: University of lowa

In this section, we estimate the economic impact of the universities’ construction
spending. Because construction funding is separate from operations funding
in the budgeting process, it is not captured in the operations spending impact
estimated earlier. However, like operations spending, the construction spending
creates subsequent rounds of spending and multiplier effects that generate
still more jobs and income throughout the state. During FY

2017-18, the universities spent a total of $373.6 million on

various construction projects. During FY 2017-18, the universities

The universities use local contractors and suppliers when spent a total of $373.6 million on

available and estimate that 95% of their spending occurs

within the state. To estimate the multiplier effects, we various construction pro]ects.

assume the universities’ construction spending approxi-

mately matches national construction spending patterns

of NAICS 611310 (Colleges, Universities, and Professional Schools). We then
map construction spending to the construction industries of the MR-SAM
model. Next, we use the RPCs of the industries to estimate the portion of their
spending that occurs in-state. Finally, the in-state spending is run through the
multiplier matrix to estimate the direct, indirect, and induced effects. Because

construction is so labor intensive, the non-labor income impact is relatively small.

To account for the opportunity cost of any in-state construction money, we
estimate the impacts of a similar alternative uses of funds as found in the opera-

tions spending impact. This is done by simulating a scenario where in-state

@
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monies spent on construction are instead spent on consumer goods.® These
impacts are then subtracted from the gross construction spending impacts.
Again, since construction is so labor intensive, most of the added income stems
from laborincome as opposed to non-labor income. As a result, the non-labor
impacts associated with spending in the non-construction sectors are larger
than in the construction sectors, so the net non-labor impact of construction
spending is negative. This means that had the construction money instead
been spent on consumer goods, more non-labor income would have been
created at the expense of less labor income. The total net impact is still posi-

tive and substantial.

Table 2.3 presents the impacts of the universities’ construction spending during
FY 2017-18. Note the initial effect is purely a sales effect, so there is no initial
change in labor or non-labor income. The FY 2017-18 construction spending
creates a net total impact of $132.7 million in added income—the equivalent

of supporting 2,025 jobs in lowa.

TABLE 2.3: CONSTRUCTION SPENDING IMPACT, FY 2017-18

Laborincome Non-laborincome Total income Sales

(thousands) (thousands) (thousands) (thousands) Jobs supported

Initial effect $0 $0 $o0 $354,874 0
Multiplier effect

Direct effect $112,723 $29,794 $142,517 $276,393 1,994

Indirect effect $26,298 $6,949 $33,247 $64,477 463

Induced effect $45,779 $12,098 $57,877 $112,246 809

Total multiplier effect $184,799 $48,841 $233,640 $453,117 3,267

Gross impact (initial + multiplier) $184,799 $48,841 $233,640 $807,991 3,267

Less alternative uses of funds -$47,659 -$53,327 -$100,986 -$168,325 -1,242

Net impact $137,140 -$4,486 $132,654 $639,666 2,025

Source: Emsi impact model.

15 In other words, if the universities did not exist, the in-state money spent on construction would have either
stayed in private donors, state taxpayers, or in-state students’ (revenue for construction received in the form of

tuition) hands.
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University hospital & clinic
spending impact

In this section, we estimate the economic impact of the spending of the Uni-
versity of lowa Hospitals & Clinics (UIHC). Note that the broader health-related
impacts of health care provided through these hospitals and clinics are beyond
the scope of this analysis and are not included.

In FY 2017-18, $1.5 billion was spent on UIHC operations, including the lowa
River Landing, University of lowa Stead Family Children’s Hospital, and phar-
macy locations. To avoid any double counting, this spending was not included
in the operations spending impacts previously reported. Any medical research
expenses from the hospitals and clinics are accounted for in the research
spending impact and are not included here. Similar to the operations spending
impact, we exclude expenses for depreciation and interest.

TABLE 2.4: UIHC EXPENSES BY FUNCTION (EXCLUDING DEPRECIATION & INTEREST), FY 2017-18

In-state expenditures Out-of-state expenditures Total expenditures
Expense category (thousands) (thousands) (thousands)
Salaries, wages and benefits $745931 S0 $745931
All other expenses $485,383 $274,733 $760,116
Total $1,231,314 $274,733 $1,506,047

Source: Data provided by Ul and the Emsi impact model.

Ul's College of Public Health supports healthier businesses and communities

The College of Public Health’s Business Leadership Network (BLN) fosters ongoing, mutually beneficial relationships between the
College of Public Health and small and medium-sized businesses and communities in lowa. In 2018, the BLN Community Grants
Program supported community public health related projects throughout lowa. The BLN also held community forums on various
public health topics in Clarinda, Oelwein, and Sioux City. The forums assembled community members such as leaders in business,
economic development, school systems, public health and health care providers to meet with faculty and staff from the College.

Meanwhile, the Healthier Workforce Center of the Midwest is one of six Total Worker Health Centers of Excellence funded by
the National Institute for Occupational Safety and Health. The Center, built upon extensive investigator experience in occupa-
tional health and safety, ergonomics, and health promotion, strives to protect and preserve worker health through knowledge
generation and dissemination of evidence-based practices. Recently, the Center developed a series of short videos to assist
small businesses seeking to improve worker health and well-being. Utilizing a peer-to-peer model, the videos focus on case
studies from small business (less than 250 employees) that have adopted best practices and shown innovation with the goal of
persuading and instructing other small businesses to implement a total worker health program.
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The methodology used here is similar to that used when estimating the operations
and construction spending impacts. Salaries, wages, and benefits are mapped
to industries using national household expenditure coefficients. Assuming UIHC
has a spending pattern similar to that of the national average of general and sur-
gical hospitals, we map their capital and other expenses to the industries of the
MR-SAM model using spending coefficients for NAICS 622110 (General Medical
& Surgical Hospitals). Next, we remove the spending that occurs outside the state,
and run the in-state expenses through the multiplier matrix. Unlike the previous
section, we do not estimate the impacts that would have been created with an
alternative use of these funds. This is because there is not a significant alterna-

tive to spending money on health care. Table 2.5 presents the impacts of UIHC.

The payroll and number of people employed by Ul comprise the initial effect. The
total impacts of UIHC expenses (the sum of the initial and multiplier effects) are
$1.2 billion in labor income and $340.4 million in non-labor income. This totals

to $15 billion in total added income and is equivalent to supporting 21,276 jobs.

TABLE 2.5: UIHC SPENDING IMPACT, FY 2017-18

Laborincome Non-laborincome Total income Sales

(thousands) (thousands) (thousands) (thousands) Jobs supported

Initial effect $745,931 $0 $745,931 $1,506,047 10,343
Multiplier effect

Direct effect $174,803 $92,189 $266,992 $485,383 3951

Indirect effect $49,188 $31,254 $80,443 $160,094 1,069

Induced effect $238,851 $216,930 $455,781 §774,494 5912

Total multiplier effect $462,843 $340,373 $803,216 $1,419,971 10,933

Total impact (initial + multiplier) $1,208,774 $340,373 $1,549,147 $2,926,018 21,276

Source: Emsi impact model.

The College of Dentistry serves lowa one bicuspid at a time

The College of Dentistry provides continuing education so dentists can remain licensed, supporting lowa’s entire dental indus-
try. The College is the largest provider of continuing education (CE) as far as the number of CE instructors in the state. But just
as importantly, it ensures underserved demographics have access to dental care. Pediatric dentists are active in care to the
underserved, with about 0% of pediatric dentists accepting Medicaid and comprising around 30% of practices in lowa. The
College is the largest provider of care to Medicaid eligible citizens.

The College also supports a team that provides care across the state for children with cleft lip, cleft palate, and other craniofacial
anomalies. Over the past few years, the orthodontics program has finished in the top four in a patient/case competition of over
50 programs nationally. The College also has the leading Geriatrics program in the country and is one of six schools delivering
definitive care in nursing homes and offering an advanced program in Geriatrics.

With nearly 80% of State of lowa’s dentists as alumni, Ul-trained dentists deliver an estimated $800 million in dental care year
after year to lowans. At the College itself, Ul students, residents, and faculty see 160,000 patient visits per year, totaling to over
$20 million per year, with over 0% of those patients coming from all across lowa.
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Similar to the day-to-day operations of the universities, research activities impact

the economy by employing people and requiring the purchase of equipment
and other supplies and services. Figure 2.1 shows the universities’ research
expenses by function—payroll, equipment, pass-throughs, and other—for the
last four fiscal years. In FY 2017-18, the universities spent over $876.8 million
on research and development activities. These expenses would not have been
possible without funding from outside the state—lowa’s regent universities
received around 45% of their research funding from federal and other sources.

We employ a methodology similar to the one used to estimate the impacts of
operational expenses. We begin by mapping total research expenses to the
industries of the MR-SAM model, removing the spending that occurs outside
the state, and then running the in-state expenses through the multiplier matrix.
As with the operations and construction spending impacts, we also adjust the
gross impacts to account for the opportunity cost of monies withdrawn from
the state economy to support the research of the universities, whether through
state-sponsored research awards or through private donations. Again, we refer

to this adjustment as the alternative use of funds.

Mapping the research expenses by category to the industries of the MR-SAM
model—the only difference from our previous methodology—requires some
exposition. We asked the universities to provide information on expenditures
by research and development field as the universities report to the National

Science Foundation’s Higher Education Research and Development Survey

@
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(HERD).® We map these fields of study to their respective industries in the
MR-SAM model. The result is a distribution of research expenses to the various
1,000 industries that follows a weighted average of the fields of study reported

by the universities.

Initial, direct, indirect, and induced effects of the universities’ research expenses
appear in Table 2.6. As with the operations spending impact, the initial effect
consists of the 5,037 research jobs and their associated salaries, wages, and
benefits. The universities’ research expenses have a total gross impact of
$687 million in labor income and $186 million in non-labor income. This sums
together to $873.1 million in added income, equivalent to 11,441 jobs. Taking into
account the impact of the alternative uses of funds, net research expenditure
impacts of lowa’s regent universities are $619.5 million in labor income and
$110.5 million in non-labor income. This sums together to $730 million in total

added income and is equivalent to supporting 9,682 jobs.

TABLE 2.6: RESEARCH SPENDING IMPACT, FY 2017-18

Laborincome Non-laborincome Total income Sales

(thousands) (thousands) (thousands) (thousands) Jobs supported

Initial effect $411,505 $0 $411,505 $876,803 5,037
Multiplier effect

Direct effect $109,416 $52,844 $162,260 $289,439 2,393

Indirect effect $27,222 $12,784 $40,006 $79,594 640

Induced effect $138,860 $120,419 $259,279 $438,094 3,371

Total multiplier effect $275,498 $186,047 $461,545 $807,127 6,404

Gross impact (initial + multiplier) $687,003 $186,047 $873,050 $1,683,929 11,441

Less alternative uses of funds -$67,501 -§75,529 -$143,030 -$238,405 -1,759

Net impact $619,502 $110,518 $730,021 $1,445524 9,682

Source: Emsi impact model.

Research and innovation play an important role in driving the lowa economy.
Some indicators of innovation are the number of invention disclosures, pat-
ent applications, and licenses and options executed. Over the last four years,
the universities received 1,126 invention disclosures, filed 460 new U.S. patent
applications, and produced 527 licenses (see Table 2.4). Without the research
activities of the universities, this level of innovation and sustained economic

growth would not have been possible.

16 Thefields include environmental sciences, life sciences, math and computer sciences, physical sciences, psychol-

ogy, social sciences, sciences not elsewhere classified, engineering, and all non-science and engineering fields.
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TABLE 2.7: THE UNIVERSITIES’ INVENTION DISCLOSURES, PATENT APPLICATIONS, LICENSES, AND LICENSE INCOME

Invention disclosures Patent applications Licenses and Adjusted gross
Fiscal Year received filed options executed license income
2017-18 299 91 104 $6,145,762
2016-17 234 109 147 $5,727,240
2015-16 305 132 126 $5,273,716
2014-15 288 128 150 $4,729,179
Total 1,126 460 527 $21,875,897

Source: Data provided by lowa’s regent universities.
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Value of extension and
“~o outreach

The extension and outreach activities of the universities strengthen communi-
ties and their local economies by enhancing leadership structures, broadening
engagement, teaching best practices, and providing hands-on assistance.
Communities are empowered to shape their own futures through research,
education, community engagement, economic development, and community
planning and design. Over the years, the extension and outreach offices and
programs have helped more than 13,000 companies and organizations across
the state. The universities have also helped tens of thousands of lowa farmers
to increase yields and maximize profits. Below are just a few examples of how
the extension and outreach offices and programs are helping strengthen the

lowa economy and support the community.

UNI creates Small Business Opportunity Toolbox SMALL BUSINESS TOOLBOX
for urban neighborhoods

Small business owners in urban areas often feel isolated from local economic development efforts. While vital to local econo-
mies, these businesses may be unknown or have schedules that do not allow them to access assistance or participate in many
traditional networking opportunities that could be beneficial to their operations. Issues, challenges, and opportunities facing
these businesses often go unaddressed or owners fail to access support that may be readily available.

UNTF’s Institute for Decision Making and Center for Business Growth and Innovation (CBGI) developed the Small Business Oppor-
tunity Toolbox (SBOX) to assist community and economic developers in retention and expansion programming. Two-person
teams of volunteers, community leaders, and economic development professionals conduct 10 to 15-minute visits with business
owners. Teams thank each owner for their contributions to the local economy, e.g. jobs and tax base, and help the owner com-
plete a questionnaire related to the area business climate, business challenges, employment trends, need for business training,
and interest in one-on-one counseling.

The SBOX program was rolled out in North Waterloo with assistance from the City of Waterloo, ReNew Waterloo, and the Cedar
Valley Alliance and Chamber. A core response team, together with UNI Entrepreneurship students and local neighborhood
volunteers, made 112 visits to local businesses, reaching 57 business owners. Fourteen businesses are moving forward with one-
on-one counseling, and the core response team immediately met to identify and connect the appropriate service provider to
each business as well as to develop plans to address the common needs of the businesses in North Waterloo.
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Paint training program supports military safety and readiness PAINTER TRAINING

Corrosion damage to military vehicles costs the Department of Defense (DoD) between $10 billion to $20 billion each year. If not
treated properly, this damage can affect the readiness and safety of our military who use these vehicles in combat.

One of the most effective ways of addressing this problem is by properly training coating applicators who must learn to apply
a carefully prepared coating that prevents and controls corrosion. UNI has played a leading role in preparing military coating
applicators who help keep our military safe and ready in the field.

The lowa Waste Reduction Center IWRC) at UNI has established Spray Technique Analysis and Research for Defense (STAR4D)
as the premier comprehensive coating applicator training program in the U.S. for the DoD and its contractors. Trainees, super-
visors, and instructors, as well as DoD members throughout all ranks, promote STAR4D training as integral to the continued
success of coatings facilities across the country for improving applicator skills, decreasing hazardous emissions, and reducing
corrosion, thus saving millions of dollars.

Today, over 3,300 DoD and contract employees from all branches of service have been certified by STAR4D. Training is conducted
either at the 16,000 square foot STAR4D training facility, located in the Cedar Falls Industrial Park, or at one of six satellite sites
strategically located at military facilities across the country.

Dental healthcare: improving well-being DENTAL HEALTHCARE

Public-spirited values are at the core of Ul's College of Dentistry. Each year, future dental leaders help bridge the gap between
access and need when it comes to lowans’ dental health. The lowa Mission of Mercy (IMOM) dental clinic is overseen by the
lowa Dental Association and co-sponsored by Ul annually. The clinic rotates across the state in order to provide access to
many lowans. Each two-day clinic, whether in Dubuque, Waterloo, Sioux City, Cedar Rapids, or Council Bluffs, has Ul volunteers
donating their time and expertise. This collaborative effort allows for more patients to be served and specialized procedures
to be offered. Free dental care, ranging from cleanings to oral surgeries, is provided to lowans. The access to free dental care
is particularly important to the many patients that are from low-income families, are immigrants, or Amish. Many patients are in
serious pain and require treatment that they would not be able to afford without the clinic.

Teams of volunteers comprised of Ul faculty, students, and alumni provide free dental services as dentists, hygienists, and stu-
dents servicing those in need of oral health check-ups and delayed services. Since 2008, less than 15,000 patients from all areas
throughout the state have received free dental care from lowa Mission of Mercy, amounting to over $10 million. The impact is
beyond monetary and economic; oral health is a critical part of a person’s overall well-being, dental health serves as an indicator
of other health diagnostics, the impact is cross-generational.

The exchange is mutually invaluable to the students of the Ul College of Dentistry as it allows for applied learning with outreach
being a significant part of future dentist leadership as they continue to remove barriers by providing care to those who need it most.

Initiative for sustainable communities: SUSTAINABLE COMMUNITIES
eastern lowa’s Lake Delhi

Preserving water quality and providing adequate water treatment are environmental goods that benefit all lowans. The economy
as well as residents’ health depend on preserving water systems, such as the ones on the Maquoketa River and Lake Delhi dam.
Eastern lowa, in particular, is facing the aftermath effects from floods, and it has been through resilient partnerships with Ul
professors, staff, and students that constructive measures are being made to improve wastewater treatment. Student civil and
environmental engineers and expert faculty eagerly immersed themselves in the opportunity to solve a looming environmental
problem for a common good.

@ Chapter 2: Economic Impacts on the lowa Economy
N

35



SUSTAINABLE COMMUNITIES (cont.)

Faced with complicated state regulations and strict civil codes, Ul works to keep the best interest of the affected communities
in mind. Ul wants the community to be as involved as possible because decisions will directly affect residents. Engineers and
collaborators presented the community with three different plans, each at different price points. Lake Delhi residents have until
2020 to upgrade its wastewater system. Throughout the process, Ul students are applying expertise and knowledge-based
problem solving to an ecological problem that will have positive implications for the entire state.

lowa 4-H prepares youth for a successful future IOWA 4-H

lowa 4-H is the premiere youth development program of ISU Extension and Outreach and it reaches nearly 100,000 K-12 youth
each year. There are more than 34,000 lowa youth participants in 4-H STEM programs. The lowa Governors STEM Advisory
Council notes that lowa’s economic growth depends on workers who are skilled in science, technology, engineering, and math.
Overall, 4-H Youth Development connects with almost one in five lowa K-12 students to improve their college and career readi-
ness, provide them with community service opportunities, and prepare them as future young professionals in lowa. In turn, all
lowans benefit when young people are prepared for college and careers and are ready to become lowa'’s future workforce and
successful, contributing members of society.

Strengthening through educational opportunities IOWA WORKFORCE

Human sciences specialists at ISU teach ServSafe® food safety certification, an internationally recognized program from the
National Restaurant Association Educational Foundation. Last year, more than 2,000 lowans participated in these classes, with
86% successfully earning the Certified Food Protection Manager credential.

In FY 2017-18, more than 32,000 early childhood care and education professionals participated in more than 160,000 hours of
educational programming. In post-training evaluations, 96% of participants reported or demonstrated new knowledge, skills, or
program improvements.

During the 2018 tax season, ISU Extension and Outreach worked with community partners to recruit and train 55 volunteers to
provide free tax preparation services to families through the Volunteer Income Tax Assistance (VITA) program. These VITA volun-
teers helped 1,369 lowans in the 12 participating counties complete their 2017 income tax returns. As a result, 396 filers qualified
for the Earned Income Tax Credit and received a total of $667,044, bolstering family incomes.

Each year, more than 200 municipal professionals participate in the lowa Municipal Professional Institute, which provides educational
credit toward certification by the International Institute of Municipal Clerks and the lowa Municipal Finance Officers Association.

ISU Extension and Outreach annually trains representatives from about 600 businesses and their 2400 employees in the com-
mercial manure applicator program. Each year, these businesses handle and apply about 1.5 million tons of solid manure and
3 billion gallons of liquid/slurry manure that has a fertilizer value of about $250 million, while undertaking about $70 million of
business. More than 70% of commercial applicators reported this information was useful to their business.

The Pesticide Safety Education Program (PSEP) provides recertification programs throughout lowa and, in FY 2017-18, trained
10,934 commercial/noncommercial/public pesticide applicators and 14,468 private pesticide applicators through Continuing
Instruction Course (CIC) programs. The certification focuses on safe and effective application of pesticides to lessen crop loss.
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Influencing tens of millions of animals SWINE VENTILATION TRAINING

ISU swine extension specialists partnered with the lowa Pork Producers Association and other allied industry partners to develop
and deliver hands-on ventilation training and education to pork producers throughout the state. A portable trailer demonstrating
state-of-the-art technology was used to deliver seven training workshops. The number of animals influenced by those attending
the workshop was over 63 million pigs and over 1.2 million sows. A total of 171 individual producers participated in the workshops.
Participants estimated an average value of $4,341 per participant from the program.

Overall, extension and outreach has proven to be very valuable to the lowa
economy, specifically to state businesses. Beyond the impact from growth in
employees of the companies supported, the impact from these activities is very
difficult to accurately quantify through traditional economic impact measures.
The financial activities of the offices, however, are included in the operations
spending impact and the growth in employees of the companies is captured
in the economic development impact below. Even though a complete impact
cannot be calculated from these activities, the significant role the extension
and outreach offices play in business success across the state should not
be overlooked.

@®: lowa State Universit)“/“of
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Economic development impact

The universities create an exceptional environment that fosters innovation and

entrepreneurship, evidenced by the number of start-up and spin-off companies
related to the universities that have been created and the growth of compa-
nies that have been supported by the universities. This section presents the
economic impact of companies that would not have existed in the state but
for the presence of the universities. In addition, the impact from the growth of
companies that have been supported by the universities is captured. To estimate
these impacts, we categorize companies according to the following types:

«  Start-up companies: Companies created specifically to license and com-
mercialize technology or knowledge of the universities.

«  Spin-off companies: Companies created, fostered, and supported through
programs offered by the universities that support entrepreneurial business
development, or companies that were created by faculty, students, or alumni

as a result of their experience at the universities.

We limit the scope of this impact to start-up and spin-off companies origi-
nating in the last five years. We also vary our methodology from the previous
sections. Ideally, we would use detailed financial information for all start-up
and spin-off companies to estimate their impacts. However, collecting that
information would call into question the reliability of the data. As an alternative,
we use the number of employees of each start-up and spin-off company that
was collected and reported by the universities.

@

The universities
create an exceptional
environment that
fosters innovation
and entrepreneurship,
evidenced by the
number of start-up and
spin-off companies
related to the
universities that have
been created in the
state in the last five
years alone.

Chapter 2: Economic Impacts on the lowa Economy | |. 38



Table 2.8 presents the number of employees for start-up and spin-off companies
related to the universities that were created in the past five years and active in
lowa during the analysis year.” Companies that benefited from the universities’
Small Business Development Centers (SBDCs) are included under the count
of spin-off companies. In addition, Advance lowa, a UNI-based consulting pro-
gram, and ISU’s Center for Industrial Research and Service (CIRAS) have helped
numerous companies with various endeavors and improvements. The support
of Advance lowa and CIRAS have helped state businesses grow, which also
grows the state economy. The number of employees included in the spin-off
companies is limited to just those employees that were provided jobs at the

companies because of the support of the SBDC, Advance lowa, and CIRAS.

TABLE 2.8: START-UP AND SPIN-OFF COMPANIES RELATED TO THE
UNIVERSITIES THAT WERE ACTIVE IN IOWA IN FY 2017-18

Number of companies* Number of employees**
Start-up companies 93 468
Spin-off companies 3,275 9,489

*Number of companies reported are companies developed in the past five years and those supported by the SBDC,
Advance lowa, and CIRAS.

**The number of employees includes those hired at the start-up and spin-off companies and the growth in employees
at companies supported by the SBDC, Advance lowa, and CIRAS.

Source: Data provided by lowa’s regent universities.

First, we match each start-up and spin-off company to the closest NAICS indus-
try. Next, we assume the companies have earnings and spending patterns—or
production functions—similar to their respective industry averages. Given the
number of employees reported for each company, we use industry-specific
jobs-to-earnings and earnings-to-sales ratios to estimate the sales of each
business. Once we have the sales estimates, we follow a similar methodology
as outlined in the previous sections by running sales through the MR-SAM to

generate the direct, indirect, and induced multiplier effects.

Table 2.9 presents the impact of the start-up companies. The initial effect is
468 jobs, equal to the number of employees at all start-up companies in the
state (from Table 2.8). The corresponding initial effect on laborincome is $39.3
million. The amount of laborincome per job created by the start-up companies
is much higher than in the previous sections. This is due to the higher average
wages within the industries of the start-up companies. The total impacts (the
sum of the initial, direct, indirect, and induced effects) are $66.9 million in added
labor income and $32.8 million in non-labor income. This totals to $99.8 million

in added income—or the equivalent of supporting 795 jobs.

17 When employee data was unavailable, a conservative assumption of one employee was used.
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TABLE 2.9: IMPACT OF

START-UP COMPANIES RELATED TO THE UNIVERSITIES, FY 2017-18

Laborincome Non-laborincome Total income Sales
(thousands) (thousands) (thousands) (thousands) Jobs supported*
Initial effect $39,281 $20,285 $59,566 $104,438 468
Multiplier effect
Direct effect $7.429 $2,505 $9,933 $18,742 87
Indirect effect $1,980 $633 $2,613 $4,982 28
Induced effect $18,251 $9,424 $27,676 $46,957 217
Total multiplier effect $27,660 $12,562 $40,222 $70,682 327
Total impact (initial + multiplier) $66,941 $32,848 $99,789 $175,120 795
* Number of jobs reported are representative of companies developed in the past five years.
Source: Emsi impact model.
Note that start-up companies have a strong and clearly defined link to the uni-
versities. The link between the universities and the existence of their spin-off
companies, however, is less direct and is thus viewed as more subjective. Many of
the spin-off companies included in this analysis were assisted through the SBDC,
Advance lowa, and CIRAS with customized, professional business advice. We
include the impacts from spin-off companies in the grand total impact presented
later in the report since they represent economic development activities of the
universities. But we have included them separately here in case the reader would
like to exclude the impacts from spin-off companies from the grand total impact.®
TABLE 2.10: IMPACT OF SPIN-OFF COMPANIES RELATED TO THE UNIVERSITIES, FY 2017-18
Laborincome Non-laborincome Total income Sales
(thousands) (thousands) (thousands) (thousands) Jobs supported*
Initial effect $340,765 $209,509 $550,274 $1,131,015 9,489
Multiplier effect
Direct effect $61,984 $34,991 $96,976 $201,950 1,120
Indirect effect $16,443 $9,239 $25,683 $55,090 310
Induced effect $156,867 $91,786 $248,653 $455,097 2,862
Total multiplier effect $235,295 $136,016 $371,311 $712,136 4,291
Total impact (initial + multiplier) $576,060 $345,525 $921,585 $1,843,152 13,779

*Number of jobs reported are representative of companies developed in the past five years.

Source: Emsi impact model.

As demonstrated in Table 2.10, the universities create exceptional environments
that foster innovation and entrepreneurship. As a result, the impact of spin-off
companies related to lowa’s regent universities is $576.1 million in added labor
income and $345.5 million in non-laborincome, totaling $921.6 million in added

income—the equivalent of supporting 13,779 jobs.

18 The readers are ultimately responsible for making their own judgment on the veracity of the linkages between
spin-off companies and lowa’s regent universities. At the very least, the impacts of the spin-off businesses provide

important context for the broader effects of the universities.
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ﬁﬂl Visitor spending impact

Hundreds of thousands of out-of-state visitors
came to the universities in FY 2017-18 to participate
in various activities, including commencement,
sports events, and orientation. The universities esti-
mated that 410,157 out-of-state visitors attended
events hosted by the universities in FY 2017-18.%
Table 2.11 presents the average expenditures per
person-trip foraccommodation, food, transporta-
tion, and other personal expenses (including shop-
ping and entertainment). Based on these figures,

the gross spending of out-of-state visitors totaled

®&: Univegsity of lowa
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Hundreds of thousands of out-of-state
visitors came to lowa’s regent universities
in FY 201/-18 to participate in various
activities, including commencement,

sports events, and orientation.

$84.7 million in FY 2017-18. However, some of this spending includes monies

paid to the universities through non-textbook items (e.g., event tickets, food,

etc). These have already been accounted for in the operations impact and

should thus be removed to avoid double-counting. We estimate that on-campus

sales generated by out-of-state visitors totaled $14.2 million. The net sales from
out-of-state visitors in FY 2017-18 thus come to $70.5 million.

Calculating the increase in income as a result of visitor spending again requires

use of the MR-SAM model. The analysis begins by discounting the off-campus

sales generated by out-of-state visitors to account for leakage in the trade sec-
tor, and then bridging the net figures to the detailed sectors of the MR-SAM

19 See Appendix 1for a sensitivity analysis of the number of visitors.
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model. The model runs the net sales figures through the multiplier matrix to
arrive at the multiplier effects. As shown in Table 2.12, the net impact of visitor
spending in FY 2017-18 is $22.4 million in laborincome and $15.7 million in non-
labor income. This totals to $38.1 million in added income and is equivalent

to supporting 1,081 jobs.

TABLE 2.11: AVERAGE PER-TRIP VISITOR COSTS AND SALES GENERATED BY
OUT-OF-STATE VISITORS IN IOWA, FY 2017-18*

Accommodation 331
Food 382
Entertainment and shopping $48
Transportation $45
Total expenses per visitor $206
Number of out-of-state visitors 410,157
Gross sales $84,656,483
On-campus sales (excluding textbooks) $14,189,502
Net off-campus sales $70,466,982

* Costs have been adjusted to account for the length of stay of out-of-state visitors. Accommodation and trans-
portation have been adjusted downward to recognize that, on average, two visitors share the costs of housing and
transportation. Numbers may not add due to rounding.

Source: Sales calculations estimated by Emsi based on data provided by lowa’s regent universities.

TABLE 2.12: VISITOR SPENDING IMPACT, FY 2017-18

Laborincome Non-laborincome Total income Sales

(thousands) (thousands) (thousands) (thousands) Jobs supported

Initial effect $0 $0 $o0 $70,467 0
Multiplier effect

Direct effect $13,067 $9,158 $22,225 $41,246 632

Indirect effect $3,359 $2,411 $5,770 $10,916 164

Induced effect $5,950 $4,132 $10,082 $18,530 285

Total multiplier effect $22,376 $15,701 $38,077 $70,691 1,081

Total impact (initial + multiplier) $22,376 $15,701 $38,077 $141,158 1,081

Source: Emsi impact model.
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Rﬂ;? Value of volunteerism
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Beyond positively impacting the state through the activities occurring at the
universities, such as research, the universities also directly impact the state
economy through their facilitation and support of student and employee vol-
unteer activities. Volunteers are an important part of any society because they
positively impact those less fortunate. Many non-profit organizations would
not exist without the support of their volunteers. Volunteerism is often seen
as a selfless act, but it can also provide personal benefits, such as decreasing
the risk of depression, promoting an active mind and body, reducing stress,

meeting new friends, and creating a feeling of self-fulfilment and belonging.

Many of the colleges and departments within the universities organize volunteer
activities and events and encourage their students and employees to volunteer.
Infact, in FY 2017-18 alone, 45,047 student and employee volunteers supported
thousands of community organizations across the state. These students and
employees volunteered 2.3 million hours of their time.2°

According to Independent Sector,?' the only national membership organization
that brings together the charitable community, the average value of a volunteer
hour in lowa in FY 2017-18 is $23.41. Multiplying this by the hours that students
and employees volunteered amounts to $54.2 million in value for the state and
local communities. The impact of volunteerism is not quantified in this study

20 These are conservative estimates as this data is not collected systematically at the universities.
21 Value per volunteer hour per state was provided by Independent Sector, https://independentsector.org/

resource/vovt_details/.
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because accurately measuring the counterfactual scenarios associated with
volunteerism is too difficult. For example, would some of these organizations hire
employees if they no longer had university volunteers? Thus, we simply measure

the gross value of employees and not the impact they have on lowa society.

UNI works to help communities with energy conservation

University of Northern lowa’s (UNI's) Center for Energy and Environmental Education (CEEE) spent last year
providing technical assistance to lowa cities, counties, schools, teachers, farmers, businesses, elected offi-
cials, state agencies, community leaders, and citizen organizations. The assistance included educational
programs, training, program implementation, and leadership in energy conservation and renewable energy,
environmental conservation, and community-based agriculture. The CEEE-led Green lowa AmeriCorps sites
combined to weatherize over 600 homes, conduct over 500 education programs with over 8,000 people in
attendance, implemented 350 team projects in the community, and garnered 7,250 volunteer hours.

Ul provides dental care for the underserved

In each of the last six years, the University of lowa’s College of Dentistry has been awarded the lowa Primary
Care Association’s “Underserved Champion Award” for its work with lowans who need dental care. For many
years, faculty and staff have regularly volunteered at the lowa Mission of Mercy, an annual two-day com-
munity dental clinic where dental professionals and general volunteers donate their time to provide free
dental care. Over 50 faculty and staff and between 100 and 150 students participate each year. The College
also conducts broader outreach work and annually organizes a charity trip to provide services in Mexico.
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Lo Student spending impact

Both in-state and out-of-state students contribute to the student spending

impact of lowa’s regent universities; however, not all of these students can be
counted towards the impact. Of the in-state students, only those students who
were retained, or who would have left the state to seek education elsewhere
had they not attended the universities, are measured. Students who would
have stayed in the state anyway are not counted towards the impact since
their monies would have been added to the lowa economy regardless of the
universities. In addition, only the out-of-state students who relocated to lowa
to attend the universities are measured. Students who commute from outside
the state or take courses online are not counted towards the student spending

impact because they are not adding money from living expenses to the state.

While there were 53,318 students attending the universities who originated from
lowa (not including dual credit high school students),2 not all of them would
have remained in the state if not for the existence of lowa’s regent universities.
We apply a conservative assumption that 22% of these students would have
left lowa for other education opportunities if the universities did not exist.?
Therefore, we recognize that the in-state spending of 11,730 students retained
in the state is attributable to the universities. These students, called retained

22 Foruniversities that were unable to provide origin data for their non-credit students, we assume that all non-credit
students originated from within the state.

23 This was assumed using the fact that 22% of lowa’s high school students attend one of lowa’s regent universi-
ties. If lowa’s regent universities did not exist then these students would have left the state for other alternative
education opportunities. See Appendix 2 for a sensitivity analysis of the retained student variable.
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students, spent money at businesses in the state for everyday needs such as
groceries, accommodation, and transportation. Of the retained students, we
estimate 2,776 lived on campus while attending the universities. While these
students spend money while attending the universities, we exclude most of their
spending for room and board since these expenditures are already reflected

in the impact of the universities’ operations.

Relocated students are also accounted for in the universities’ student spend-
ing impact. In fact, 23,290 students came from outside the state and lived off
campus while attending the universities in FY 2017-18. Another 9,345 out-of-
state students lived on campus while attending the universities. We apply the
same adjustment as described above to the students who relocated and lived
on campus during their time at the universities. Collectively, the off-campus
expenditures of out-of-state students supported jobs and created new income

in the state economy.

The average costs for students appear in the first section of Table 2.13, equal
to $11,408 per student. Note that this table excludes expenses for books and
supplies, since many of these monies are already reflected in the operations
impact discussed in the previous section. We multiply the $11,408 in annual
costs by the 32,244 students who either were retained or relocated to the state
because of lowa’s regent universities and lived in-state but off campus. This
provides us with an estimate of their total spending. For students living on

campus, we multiply the per-student cost of personal expenses, transportation,

TABLE 2.13: AVERAGE STUDENT COSTS AND TOTAL SALES GENERATED BY
RELOCATED AND RETAINED STUDENTS IN IOWA, FY 2017-18

Room and board $8,626
Personal expenses $1,798
Transportation $984
Total expenses per student $11,408
Number of students retained 11,730
Number of students relocated 32,635
Total gross off-campus sales $429,056,782
Net off-campus sales* $359,781,878

* This figure is net of monies paid to relocated and retained student workers.
Source: Student costs and wages provided by lowa’s regent universities. The number of relocated and retained
students who lived in the state off campus or on campus while attending is derived by Emsi from the student origin

data and in-term residence data provided by lowa’s regent universities. The data is based on all students.

24 Online students and students who commuted to lowa from outside the state are not considered in this calcula-
tion because it is assumed their living expenses predominantly occurred in the state where they resided during
the analysis year. We recognize that not all online students live outside the state, but keep the assumption given

data limitations.

@

Chapter 2: Economic Impacts on the lowa Economy ,." 46



and off-campus food purchases (assumed to be equal to 25% of room and
board) by the number of students who lived in the state but on campus while
attending (12,121 students). Altogether, off-campus spending of relocated and
retained students generated gross sales of $429.1 million. This figure, once net
of the monies paid to student workers, yields net off-campus sales of $359.8
million, as shown in the bottom row of Table 2.13.

Estimating the impacts generated by the $359.8 million in student spending
follows a procedure similar to that of the operations impact described above.
We distribute the $359.8 million in sales to the industry sectors of the MR-SAM
model, apply RPCs to reflect in-state spend-

ing, and run the net sales figures through the

MR-SAM model to derive multiplier effects. The total impact of student spending is

Table 2.14 presents the results. The initial $232.9 million in tota/ added income and is
effect is purely sales-oriented and there is

no change in labor or non-labor income. The  €QUivalent to supporting 5,485 jobs.

impact of relocated and retained student

spending thus falls entirely under the mul-

tiplier effect. The total impact of student spending is $141.6 million in labor
income and $91.3 million in non-labor income. This sums together to $232.9
million in total added income and is equivalent to supporting 5,485 jobs. These
values represent the direct effects created at the businesses patronized by the
students, the indirect effects created by the supply chain of those businesses,
and the effects of the increased spending of the household sector throughout

the state economy as a result of the direct and indirect effects.

TABLE 2.14: STUDENT SPENDING IMPACT, FY 2017-18

Laborincome Non-laborincome Total income Sales

(thousands) (thousands) (thousands) (thousands) Jobs supported

Initial effect $0 $0 $0 $359,782 0
Multiplier effect

Direct effect $83,256 $53,950 $137,205 $243,908 3,219

Indirect effect $19,664 $12511 $32,176 $59,355 813

Induced effect $38,704 $24,791 $63,495 $111,172 1,453

Total multiplier effect $141,624 $91,252 $232,876 $414,435 5,485

Total impact (initial + multiplier) $141,624 $91,252 $232,876 $774,216 5,485

Source: Emsi impact model.
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| Alumni impact

In this section, we estimate the economic impacts stemming from the added

labor income of alumni in combination with their employers’ added non-labor
income. This impact is based on the number of students who have attended

the universities throughout their history. We then use

this total number to consider the impact of those

students in the single FY 2017-18. Former students The greatest economic impact of lowa’s

who earned a degree as well as those who may not

have finished their degree or did not take courses fegenf universities stems fI’OI’T) the added

for credit are considered alumni human capital—the knowledge, creativity,

While lowa’s regent universities create an economic imag/natlon, and entrepreneurship—

impact through their operations, construction, hos-

pital and clinic, research, economic development, fOUﬂd n the universities a/umn/.

visitor, and student spending, the greatest economic

impact of the universities stems from the added

human capital—the knowledge, creativity, imagination, and entrepreneurship—
found in the universities’ alumni. While attending the universities, students gain
experience, education, and the knowledge, skills, and abilities that increase
their productivity and allow them to command a higher wage once they enter
the workforce. But the reward of increased productivity does not stop there.
Talented professionals make capital more productive too (e.g., buildings, produc-
tion facilities, equipment). The employers of the universities’ alumni enjoy the
fruits of this increased productivity in the form of additional non-labor income
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(i.e., higher profits). Simultaneously, lowa’s regent universities help meet the

needs of lowans especially in healthcare.

The methodology here differs from the previous impacts in one fundamental
way. Whereas the previous spending impacts depend on an annually renewed
injection of new sales into the state economy, the alumni impact is the result
of years of pastinstruction and the associated accumulation of human capital.
The initial effect of alumni is comprised of two main components. The first and
largest of these is the added labor income of the universities’ former students.
The second component of the initial effect is comprised of the added non-

laborincome of the businesses that employ former students of the universities.

We begin by estimating the portion of alumni who are employed in the work-
force. To estimate the historical employment patterns of alumni in the state, we
use the following sets of data or assumptions: 1) settling-in factors to determine
how long it takes the average student to settle into a career,® 2) death, retire-
ment, and unemployment rates from the National Center for Health Statistics,
the Social Security Administration, and the Bureau of Labor Statistics; and
3) state migration data from the Census Bureau. The result is the estimated
portion of alumni from each previous year who were still actively employed in
the state as of FY 2017-18.

The next step is to quantify the skills and human capital that alumni acquired
from the universities. We use the students’ production of CHEs as a proxy for
accumulated human capital. The average number of CHEs completed per
studentin FY 2017-18 was 23.5. To estimate the number of CHEs present in the
workforce during the analysis year, we use the universities’ historical student
headcount over the past 30 years, from FY 1988-89 to FY 2017-18.2 We multiply
the 23.5 average CHEs per student by the headcounts that we estimate are still
actively employed from each of the previous years.” Students who enroll at the
universities more than one year are counted at least twice in the historical enroll-
ment data. However, CHEs remain distinct regardless of when and by whom
they were earned, so there is no duplication in the CHE counts. We estimate

there are approximately 26.8 million CHEs from alumni active in the workforce.

Next, we estimate the value of the CHEs, or the skills and human capital acquired
by the universities’ alumni. This is done using the incremental added labor

income stemming from the students’ higher wages. The incremental added

25 Settling-in factors are used to delay the onset of the benefits to students in order to allow time for them to find
employment and settle into their careers. In the absence of hard data, we assume a range between one and three
years for students who graduate with a certificate or a degree, and between one and five years for returning students.

26 We apply a 30-year time horizon because the data on students who attended lowa’s regent universities prior to
FY 1988-89 is less reliable, and because most of the students served more than 30 years ago had left the state
workforce by FY 2017-18.

27 This assumes the average credit load and level of study from past years is equal to the credit load and level of
study of students today.
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labor income is the difference between the wage earned by the universities’
alumni and the alternative wage they would have earned had they not attended
the universities. Using the state incremental earnings, credits required, and
distribution of credits at each level of study, we estimate the average value
per CHE to equal $199. This value represents the state average incremental
increase in wages that the universities’ alumni received during the analysis year

for every CHE they completed.

Because workforce experience leads to increased productivity and higher
wages, the value per CHE varies depending on the students’ workforce expe-
rience, with the highest value applied to the CHEs of students who had been
employed the longest by FY 2017-18, and the lowest value per CHE applied
to students who were just entering the workforce. More information on the
theory and calculations behind the value per CHE appears in Appendix 7. In
determining the amount of added labor income attributable to alumni, we
multiply the CHEs of former students in each year of the historical time horizon
by the corresponding average value per CHE for that year, and then sum the
products together. This calculation yields approximately $5.3 billion in gross
laborincome from increased wages received by former students in FY 2017-18
(as shown in Table 2.15).

TABLE 2.15: NUMBER OF CHES IN WORKFORCE AND INITIAL LABOR INCOME
CREATED IN IOWA, FY 2017-18

Number of CHEs in workforce 26,789,567
Average value per CHE $199
Initial labor income, gross $5,330,492,604

Counterfactuals

Percent reduction for alternative education opportunities 10%
Percent reduction for adjustment for labor import effects 50%
Initial labor income, net $2,398,721,722

Source: Emsi impact model.

The next two rows in Table 2.15 show two adjustments used to account for
counterfactual outcomes. As discussed above, counterfactual outcomes in
economic analysis represent what would have happened if a given event had
not occurred. The event in question is the education and training provided by
the universities and subsequent influx of skilled labor into the state economy.
The first counterfactual scenario that we address is the adjustment for alterna-
tive education opportunities. In the counterfactual scenario where lowa’s regent
universities do not exist, we assume a portion of the universities’ alumni would
have received a comparable education elsewhere in the state or would have left
the state and received a comparable education and then returned to the state.

The incremental added labor income that accrues to those students cannot
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be counted towards the added laborincome from the universities’ alumni. The
adjustment for alternative education opportunities amounts to a 10% reduction
of the $5.3 billion in added labor income. This means that 10% of the added
labor income from the universities’ alumni would have been generated in the
state anyway, even if the universities did not exist. For more information on the

alternative education adjustment, see Appendix 8.

The other adjustment in Table 2.15 accounts for the importation of labor. Sup-
pose lowa’s regent universities did not exist and in consequence there were
fewer skilled workers in the state. Businesses could still satisfy some of their
need for skilled labor by recruiting from outside lowa. We refer to this as the
labor import effect. Lacking information on its possible magnitude, we assume
50% of the jobs that students fill at state businesses could have been filled
by workers recruited from outside the state if the universities did not exist.?®
Consequently, the gross labor income must be adjusted to account for the
importation of this labor, since it would have happened regardless of the pres-
ence of the universities. We conduct a sensitivity analysis for this assumption
in Appendix 2. With the 50% adjustment, the net added labor income added
to the economy comes to $2.4 billion, as shown in Table 2.15.

The $2.4 billion in added labor income appears under the initial effect in the
labor income column of Table 2.16. To this we add an estimate for initial non-
laborincome. As discussed earlier in this section, businesses that employ former
students of the universities see higher profits as a result of the increased pro-
ductivity of their capital assets. To estimate this additional income, we allocate
the initial increase in labor income ($2.4 billion) to the six-digit NAICS industry
sectors where students are most likely to be employed. This allocation entails a
process that maps completers in the state to the detailed occupations for which
those completers have been trained, and then maps the detailed occupations
to the six-digit industry sectors in the MR-SAM model.?? Using a crosswalk
created by National Center for Education Statistics (NCES) and the Bureau of
Labor Statistics, we map the breakdown of the universities’ completers to the
approximately 700 detailed occupations in the Standard Occupational Clas-
sification (SOC) system. Finally, we apply a matrix of wages by industry and by
occupation from the MR-SAM model to map the occupational distribution of
the $2.4 billion in initial labor income effects to the detailed industry sectors
in the MR-SAM model.®

28 A similar assumption is used by Walden (2014) in his analysis of the Cooperating Raleigh Colleges.

29 Completer data comes from the Integrated Postsecondary Education Data System (IPEDS), which organizes
program completions according to the Classification of Instructional Programs (CIP) developed by the National
Center for Education Statistics (NCES).

30 Forexample, if the MR-SAM model indicates that 20% of wages paid to workers in SOC 51-4121 (Welders) occur
in NAICS 332313 (Plate Work Manufacturing), then we allocate 20% of the initial labor income effect under SOC
51-4121 to NAICS 332313.
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Once these allocations are complete, we apply the ratio of non-labor to labor
income provided by the MR-SAM model for each sector to our estimate of initial
labor income. This computation yields an estimated $1.3 billion in added non-
labor income attributable to the universities’ alumni. Summing initial labor and
non-laborincome together provides the total initial effect of alumni productivity
in the lowa economy, equal to approximately $3.7 billion. To estimate multiplier
effects, we convert the industry-specific income figures generated through the
initial effect to sales using sales-to-income ratios from the MR-SAM model.

We then run the values through the MR-SAM'’s multiplier matrix.

TABLE 2.16: ALUMNI IMPACT, FY 2017-18

Laborincome Non-laborincome Total income Sales

(thousands) (thousands) (thousands) (thousands) Jobs supported

Initial effect $2,398,722 $1,287,024 $3,685,746 $8,266,287 43,481
Multiplier effect

Direct effect $361,038 $211,451 $572,489 $1,218,648 6,796

Indirect effect $106,966 $65,053 $172,018 $372,192 2,043

Induced effect $1,185,522 $562,936 $1,748,458 $3,462,299 21,759

Total multiplier effect $1,653,525 $839,440 $2,492,965 $5,053,139 30,598

Total impact (initial + multiplier) $4,052,247 $2,126,464 $6,178,711 $13,319,426 74,079

Source: Emsi impact model.

Table 2.16 shows the multiplier effects of alumni. Multiplier effects occur as
alumni generate an increased demand for consumer goods and services through
the expenditure of their higher wages. Further, as the industries where alumni
are employed increase their output, there is a corresponding increase in the
demand for input from the industries in the employers’ supply chain. Together,
the incomes generated by the expansions in business input purchases and
household spending constitute the multiplier effect of the increased produc-
tivity of the universities’ alumni. The final results are $1.7 billion in added labor
income and $839.4 million in added non-laborincome, for an overall total of $2.5
billion in multiplier effects. The grand total of the alumni impact is $6.2 billion
in total added income, the sum of all initial and multiplier labor and non-labor

income effects. This is equivalent to supporting 74,079 jobs.

@

Chapter 2: Economic Impacts on the lowa Economy

52



@ Total impact of lowa’s
2" regent universities

The total economic impact of lowa’s regent universities on lowa can be general-
ized into two broad types of impacts. First, on an annual basis, the universities
generate a flow of spending that has a significant impact on the lowa economy.
The impacts of this spending are captured by the operations, construction,
hospital and clinic, research, economic development, visitor, and student
spending impacts. While not insignificant, these impacts do not capture the
true purpose of lowa’s regent universities. The basic mission of the universities
is to foster human capital. Every year, a new cohort of the universities’ former
students adds to the stock of human capital in lowa, and a portion of alumni
continues to add to the lowa economy. Table 2.17 displays the grand total
impacts of lowa’s regent universities on the lowa economy in FY 2017-18. For
context, the percentages of the impacts compared to the total labor income,
total non-labor income, combined total income, sales, and jobs in lowa, as
presented in Table 1.3 and Figure 1.3, are included. The total added value of
lowa’s regent universities is $11.8 billion, equivalent to 6.2% of the GSP of lowa.
By comparison, this contribution that the universities provide on their own is
larger than the entire Health Care & Social Assistance industry in the state.
lowa’s regent universities’ total impact supported 149,980 jobs in FY 2017-18.
For perspective, this means that one out of every 14 jobs in lowa is supported
by the activities of the universities and their students.
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Even though a $11.8 billion impact is significant, this figure does not take into
account all the activities of the universities. More specifically, their extension,
outreach, and volunteer activities should be recognized as adding significant
value to the state of lowa. Extension and outreach activities have helped
thousands of companies with hiring, training, and other needs. University stu-
dent and employee volunteers donated 2.3 million hours, amounting to $54.2
million in value being added to the economy. Even though the impact of the
extension, outreach and volunteer activities are not quantitatively measured in
terms of a true economic impact, they play a significant role in state and local
economies and communities. In fact, we do not measure the impact from these
activities not because these activities are insignificant, but because measur-
ing the impact of these activities does not meet the Emsi standard of a robust

economic impact methodology.

TABLE 2.17: TOTAL IMPACT OF IOWA’'S REGENT UNIVERSITIES, FY 2017-18*

Laborincome Non-laborincome Total income Sales

(thousands) (thousands) (thousands) (thousands) Jobs supported

Operations spending $1,844,012 $92,404 $1,936,416 $2,601,359 21,776
Construction spending $137,140 -$4,486 $132,654 $639,666 2,025
Hospital and clinic spending $1,208,774 $340,373 $1,549,147 $2,926,018 21,276
Research spending $619,502 $110,518 $730,021 $1,445,524 9,682
Economic development $643,001 $378,373 $1,021,374 $2,018,271 14,575
Visitor spending $22,376 $15,701 $38,077 $141,158 1,081
Student spending $141,624 $91,252 $232,876 $774,216 5,485
Alumni $4,052,247 $2,126,464 $6,178,711 $13,319,426 74,079
Total impact $8,668,676 $3,150,599 $11,819,276 $23,865,639 149,980
% of the lowa economy 8.0% 3.8% 6.2% 5.9% 7.3%

* This table excludes the positive impacts of extension, outreach, and volunteer activities.

Source: Emsi impact model.

These impacts from the universities and their students stem from different
industry sectors and spread throughout the state economy. Table 2.18 displays
the total impact of lowa’s regent universities by each industry sector based on
their two-digit NAICS code. The table shows the total impact of operations,
construction, hospital and clinic, research, economic development, visitors,
students, and alumni, as shown in Table 2.17, broken down by each industry
sector’s individual impact on the state economy using processes outlined
earlier in this chapter. By showing the impact from individual industry sectors,
it is possible to see in finer detail the industries that drive the greatest impact

on the state economy from the universities’ spending and from where the
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universities alumni are employed. For example, the universities’ spending and

alumni in the Health Care & Social Assistance industry sector generated an

impact of $1.6 billion in FY 2017-18.

TABLE 2.18: TOTAL IMPACT OF IOWA’S REGENT UNIVERSITIES BY INDUSTRY, FY 2017-18

Industry sector Total income (thousands) Jobs supported
Government, Education $2,933,924 n———— 36,924 m—
Health Care & Social Assistance $1,564,313 m— 25,347 n—
Manufacturing $1,217,785 m— 6,369 mm
Finance & Insurance $898,998 mmmm 5179 m
Professional & Technical Services $852,594 mmm 11,403
Government, Non-Education $715,379 mmm 7,602 mm
Information $603,412 mm 3513 m
Wholesale Trade $349,127 m 1,830

Retail Trade $318,224 m 6,583 mm
Utilities $312,135 m 6611

Other Services (except Public Administration) $290,237 m 6,448 mm
Construction $254,884 m 3,752 m
Administrative & Waste Services $245119 m 5,092 mm
Accommodation & Food Services $240,652 m 8,730 mmm
Real Estate & Rental & Leasing $228959 m 3842 m
Educational Services $176,366 m 4,330 m
Agriculture, Forestry, Fishing, & Hunting $173,891 m 2574 m

Arts, Entertainment, & Recreation $156,336 1 7,159 mm
Transportation & Warehousing $156,085 n 1,387 1
Management of Companies & Enterprises $127,395 1 1,232 1
Mining, Quarrying, & Oil and Gas Extraction $3,460 24

Total impact $11,819,276 149,980

Source: Emsi impact model.
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CHAPTER 3:

Investment Analysis

The benefits generated by lowa’s regent universities affect the lives of many people. The most
obvious beneficiaries are the universities’ students; they give up time and money to go to the
universities in return for a lifetime of higher wages and improved quality of life. But the benefits do
not stop there. As students earn more, communities and citizens throughout lowa benefit from an
enlarged economy and a reduced demand for social services. In the form of increased tax revenues
and public sector savings, the benefits of education extend as far as the state government.

Investment analysis is the process of evaluating total costs and measuring these against total
benefits to determine whether or not a proposed venture will be profitable. If benefits outweigh
costs, then the investment is worthwhile. If costs outweigh benefits, then the investment will lose
money and is thus considered infeasible. In this chapter, we consider lowa’s regent universities
as a worthwhile investment from the perspectives of students, taxpayers, and society.
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@ Student perspective

To enroll in postsecondary education, students pay money for tuition and forego
monies that otherwise they would have earned had they chosen to work instead
of attend college. From the perspective of students, education is the same as
an investment; i.e,, they incur a cost, or put up a certain amount of money, with
the expectation of receiving benefits in return. The total costs consist of the
monies that students pay in the form of tuition and fees and the opportunity
costs of foregone time and money. The benefits are the higher earnings that

students receive as a result of their education.

Calculating student costs

Student costs consist of three main items: direct outlays, opportunity costs, and
future principal and interest costs incurred from student loans. Direct outlays
include tuition and fees, equal to $867.6 million from Figure 1.1. Direct outlays
also include the cost of books and supplies. On average, full-time students spent
$961 each on books and supplies during the reporting year3' Multiplying this
figure by the number of full-time equivalents (FTEs) produced by the universities
in FY 2017-18% generates a total cost of $57.6 million for books and supplies.

In order to pay the cost of tuition, many students had to take out loans. These
students not only incur the cost of tuition from the universities but also incur
the interest cost of taking out loans. In FY 2017-18, students received a total of
$489.7 million in loans to attend the universities. Students pay back these loans
along with interest over the span of several years in the future. Since students
pay off these loans over time, they accrue no initial cost during the analysis
year. Hence, to avoid double counting, the $489.7 million in student loans is
subtracted from the costs incurred by students in FY 2017-18.

In addition to the cost of tuition, books, and supplies, students also experienced
an opportunity cost of attending college during the analysis year. Opportunity
cost is the most difficult component of student costs to estimate. It measures
the value of time and earnings foregone by students who go to the universi-
ties rather than work. To calculate it, we need to know the difference between
the students’ full earning potential and what they actually earn while attending

the universities.

31 Based on the data provided by lowa’s regent universities.
32 Asingle FTE is equal to 30 CHEs for undergraduate students and 24 CHEs for graduate students, so there were
70,226 FTEs produced by students in FY 2017-18, equal to 2,106,782 CHEs divided by 30.
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We derive the students’ full earning potential by weighting the average annual
earnings levels in Table 1.4 according to the education level breakdown of the
student population when they first enrolled.®® However, the earnings levels in
Table 1.4 reflect what average workers earn at the midpoint of their careers, not
while attending the universities. Because of this, we adjust the earnings levels
to the average age of the student population (22) to better reflect their wages
at their current age.® This calculation yields an average full earning potential
of $21,189 per student.

In determining how much students earn while enrolled in postsecondary edu-
cation, an important factor to consider is the time that they actually spend on
postsecondary education, since this is the only time that they are required to
give up a portion of their earnings. We use the students’ CHE production as a
proxy for time, under the assumption that the more CHEs students earn, the less
time they have to work, and, consequently, the greater their foregone earnings.
Overall, students attending the universities earned an average of 23.7 CHEs per
student (excluding dual credit high school students), which is approximately
equal to 83% of a full academic year.3s We thus include no more than $17,496 (or

83%) of the students’ full earning potential in the opportunity cost calculations.

Another factor to consider is the students’ employment status while enrolled in
postsecondary education. It is estimated that 56% of students are employed.®
For the remainder of students, we assume that they are either seeking work or
planning to seek work once they complete their educational goals. By choos-
ing to enroll, therefore, non-working students give up everything that they can
potentially earn during the academic year (i.e, the $17,496). The total value of
their foregone earnings thus comes to $671.3 million.

Working students are able to maintain all or part of their earnings while enrolled.
However, many of them hold jobs that pay less than statistical averages, usually
because those are the only jobs they can find that accommodate their course
schedule. These jobs tend to be at entry level, such as restaurant servers or
cashiers. To account for this, we assume that working students hold jobs that
pay 70% of what they would have earned had they chosen to work full-time
rather than go to college.¥” The remaining 30% comprises the percentage of

their full earning potential that they forego. Obviously this assumption varies

33 This is based on students who reported their prior level of education to lowa’s regent universities. The prior level
of education data was then adjusted to exclude dual credit high school students.

34 Further discussion on this adjustment appears in Appendix 7.

35 Equal to 23.7 CHEs divided by 30 for the proportion of undergraduate students and 24 for the proportion of
graduate students, the assumed number of CHEs in a full-time academic year.

36 Based on data provided by lowa’s regent universities. This figure excludes dual credit high school students, who
are not included in the opportunity cost calculations.

37 The 70% assumption is based on the average hourly wage of jobs commonly held by working students divided by
the national average hourly wage. Occupational wage estimates are published by the Bureau of Labor Statistics
(see http://www.bls.gov/oes/current/oes_nat.htm).
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by person; some students forego more and others less. Since we do not know
the actual jobs that students hold while attending, the 30% in foregone earn-

ings serves as a reasonable average.

Working students also give up a portion of their leisure time in order to attend
higher education institutions. According to the Bureau of Labor Statistics
American Time Use Survey, students forego up to 0.5 hours of leisure time
per day.*® Assuming that an hour of leisure is equal in value to an hour of work,
we derive the total cost of leisure by multiplying the number of leisure hours
foregone during the academic year by the average hourly pay of the students’
full earning potential. For working students, therefore, their total opportunity
cost is $301.5 million, equal to the sum of their foregone earnings ($247.3 mil-

lion) and foregone leisure time ($54.2 million).

Thus far we have discussed student costs during the analysis year. However,
recall that students take out student loans to attend college during the year,
which they will have to pay back over time. The amount they will be paying
in the future must be a part of their decision to attend the universities today.
Students who take out loans are not only required to pay back the principal
of the loan but to also pay back a certain amount in interest. The first step in
calculating students’ loan interest cost is to determine the payback time for the
loans. The $489.7 million in loans was awarded to 36,364 students, averaging
$13,465 per student in the analysis year. However, this figure represents only one
year of loans. Because loan payback time is determined by total indebtedness,
we assume that since the universities are four-year universities, students will
be indebted four times that amount, or $53,861 on average. According to the
U.S. Department of Education, this level of indebtedness will take 25 years to

pay back under the standard repayment plan.®®

This indebtedness calculation is used solely to estimate the loan payback
period. Students will be paying back the principal amount of $489.7 million
over time. After taking into consideration the time value of money, this means
that students will pay off a discounted present value of $264.3 million in prin-
cipal over the 25 years. In order to calculate interest, we only consider interest
on the student loans awarded to students in FY 2017-18. Using the student
discount rate of 4.5%%® as our interest rate, we calculate that students will pay
a total discounted present value of $220 million in interest on student loans

throughout the first 25 years of their working lifetime. The stream of these

38 “Charts by Topic: Leisure and Sports Activities,” American Time Use Survey, Last modified December 2016. http://
www.bls.gov/tus/charts/leisure.htm.

39 Repayment period based on total education loan indebtedness, U.S. Department of Education, 2017. https://
studentaid.ed.gov/sa/repay-loans/understand/plans/standard.

40 The student discount rate is derived from the baseline forecasts for the 10-year discount rate published by the
Congressional Budget Office. See the Congressional Budget Office, Student Loan and Pell Grant Programs - April
2018 Baseline. https://www.cbo.gov/system/files?file=2018-06/51310-2018-04-studentloan.pdf.
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future interest costs together with the stream of loan payments is included in
the costs of Column 5 of Table 3.2.

The steps leading up to the calculation of student costs appear in Table 3.1.
Direct outlays amount to $435.5 million, the sum of tuition and fees ($867.6 mil-
lion) and books and supplies ($57.6 million), less student loans received ($489.7
million). Opportunity costs for working and non-working students amount to
$904.7 million, excluding $68.1 million in offsetting residual aid that is paid
directly to students.* Finally, we have the present value of future student loan
costs, amounting to $484.3 million between principal and interest. Summing
direct outlays, opportunity costs, and future student loan costs together yields
a total of $1.8 billion in present value student costs.

TABLE 3.1: PRESENT VALUE OF STUDENT COSTS, FY 2017-18 (THOUSANDS)

Direct outlays in FY 2017-18

Tuition and fees $867,619
Less loans received -$489,653
Books and supplies $57,570
Total direct outlays $435,536

Opportunity costs in FY 2017-18

Earnings foregone by non-working students $671,287
Earnings foregone by working students $247,332
Value of leisure time foregone by working students $54,167
Less residual aid -$68,115
Total opportunity costs $904,670

Future student loan costs (present value)

Student loan principal $264,262
Student loan interest $220,044
Total present value student loan costs $484,306
Total present value student costs $1,824,513

Source: Based on data provided by lowa’s regent universities and outputs of the Emsi impact model.

Linking education to earnings

Having estimated the costs of education to students, we weigh these costs
against the benefits that students receive in return. The relationship between
education and earnings is well documented and forms the basis for determin-
ing student benefits. As shown in Table 1.4, state mean earnings levels at the

midpoint of the average-aged worker’s career increase as people achieve higher

41 Residual aid is the remaining portion of scholarship or grant aid distributed directly to a student after the universi-

ties apply tuition and fees.
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levels of education. The differences between state earnings levels define the

incremental benefits of moving from one education level to the next.

A key component in determining the students’ return on investment is the value
of their future benefits stream; i.e., what they can expect to earn in return for the
investment they make in education. We calculate the future benefits stream to
the universities’ FY 2017-18 students first by determining their average annual
increase in earnings, equal to $449.1 million. This value represents the higher
wages that accrue to students at the midpoint of their careers and is calculated
based on the marginal wage increases of the CHEs that students complete
while attending the universities. Using the state of lowa earnings, the marginal
wage increase per CHE is $213. For a full description of the methodology used
to derive the $449.1 million, see Appendix 7.

The second step is to project the $449.1 million annual increase in earnings
into the future, for as long as students remain in the workforce. We do this
using the Mincer function to predict the change in earnings at each point in
an individual's working career.*? The Mincer function originated from Mincer's
seminal work on human capital (1958). The function estimates earnings using
an individual’s years of education and post-schooling experience. While some
have criticized Mincer's earnings function, it is still upheld in recent data and has
served as the foundation for a variety of research pertaining to labor economics.
Card (1999 and 2001) addresses a number of these criticisms using U.S. based
research over the last three decades and concludes that any upward bias in
the Mincer parameters is on the order of 10% or less. We use state-specific and
education level-specific Mincer coefficients. To account for any upward bias,
we incorporate a 10% reduction in our projected earnings, otherwise known as
the ability bias.®® With the $449.1 million representing the students’ higher earn-
ings at the midpoint of their careers, we apply scalars from the Mincer function
to yield a stream of projected future benefits that gradually increase from the
time students enter the workforce, peak shortly after the career midpoint, and
then dampen slightly as students approach retirement at age 67. This earnings

stream appears in Column 2 of Table 3.2.

As shown in Table 3.2, the $449.1 million in gross higher earnings occurs
between years 16 and 17, which is the approximate midpoint of the students’
future working careers given the average age of the student population and
an assumed retirement age of 67. In accordance with the Mincer function, the
gross higher earnings that accrue to students in the years leading up to the
midpoint are less than $449.1 million and the gross higher earnings in the years
after the midpoint are greater than $449.1 million.

42 Appendix 7 provides more information on the Mincer function and how it is used to predict future earnings growth.

43 A sensitivity analysis is performed around the ability bias in Appendix 2.

UIS

Chapter 3: Investment Analysis

61



TABLE 3.2: PROJECTED BENEFITS AND COSTS, STUDENT PERSPECTIVE

1 2 3 4 5 6
Gross higher Net higher
earnings to earnings to

students % active in students  Student costs Net cash flow

Year (millions) workforce* (millions) (millions) (millions)
0 $143.3 10% $14.6 $1,340.2 -$1,325.7
1 $157.9 18% $29.2 $31.7 -§25
2 $172.6 29% $49.4 $31.7 $17.7
3 $189.4 45% $84.5 $31.7 $52.8
4 $206.3 68% $140.9 $31.7 $109.2
5 $224.2 96% $215.4 $31.7 $183.7
6 $241.2 97% $233.3 $31.7 $201.7
7 $260.3 97% $251.3 $31.7 $219.7
8 $279.4 96% $269.4 $31.7 $237.7
9 $298.6 97% $2884 $31.7 $256.8
10 $319.7 96% $307.5 $31.7 $275.9
11 $339.0 97% $327.7 $31.7 $296.0
12 $359.2 97% $346.8 $31.7 $315.1
13 $380.4 96% $365.9 $31.7 $334.2
14 $400.6 96% $386.0 $31.7 $354.3
15 $419.8 96% $405.1 $31.7 $3734
16 $441.0 96% $423.1 $31.7 $391.5
17 $460.1 96% $442.1 $31.7 $410.5
18 $480.2 96% $460.0 $31.7 $428.4
19 $498.2 96% $476.9 $31.7 $445.2
20 $516.2 96% $493.6 $31.7 $462.0
21 $533.0 95% $508.3 $27.1 $481.2
22 $549.7 95% $523.8 $27.1 $496.7
23 $565.4 95% $537.2 $27.1 $510.1
24 $579.9 95% $548.5 $27.1 $521.3
25 $593.3 94% $559.6 $27.1 $532.5
26 $604.5 94% $569.5 $14.1 $555.4
27 $615.6 94% $576.3 $14.1 $562.2
28 $625.6 93% $581.9 $14.1 $567.8
29 $632.4 93% $587.3 $14.1 $573.2
30 $639.0 92% $589.6 $14.1 $575.5
31 $644.4 92% $591.6 $0.0 $591.6
32 $647.7 91% $591.5 $0.0 $591.5
33 $648.9 91% $589.2 $0.0 $589.2
34 $648.8 90% $585.7 $0.0 $585.7
35 $647.6 90% $580.1 $0.0 $580.1
36 $645.2 89% $572.2 $0.0 $572.2
37 $640.7 88% $564.2 $0.0 $564.2
38 $635.0 87% $554.0 $0.0 $554.0
39 $628.1 86% $541.6 $0.0 $541.6
40 $620.1 85% $529.1 $0.0 $529.1
41 $610.0 84% $514.5 $0.0 $514.5
42 $597.7 83% $498.7 $0.0 $498.7
43 $585.4 82% $481.8 $0.0 $481.8
44 $249.0 82% $203.0 $0.0 $203.0
Present value $6,829.6 $1,824.7 $5,004.8
Internal rate of return Benefit-cost ratio Payback period (no. of years)

14.4% 3.7 9.2

*Includes the “settling-in” factors and attrition.
Percentages reflect aggregate values for all universities and are subject to fluctuations due to the universities’ vary-
ing time horizons.

Source: Emsi impact model.
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The final step in calculating the students’ future benefits stream is to net out
the potential benefits generated by students who are either not yet active in
the workforce or who leave the workforce over time. This adjustment appears in
Column 3 of Table 3.2 and represents the percentage of the FY 2017-18 student
population that will be employed in the workforce in a given year. Note that the
percentages in the first five years of the time horizon are relatively lower than
those in subsequent years. This is because many students delay their entry into
the workforce, either because they are still enrolled at the universities or because
they are unable to find a job immediately upon graduation. Accordingly, we
apply a set of “settling-in” factors to account for the time needed by students
to find employment and settle into their careers. As discussed in Chapter 2,
settling-in factors delay the onset of the benefits by one to three years for
students who graduate with a certificate or a degree and by one to five years

for degree-seeking students who do not complete during the analysis year.

Beyond the first five years of the time horizon, students will leave the workforce
for any number of reasons, whether death, retirement, or unemployment. We
estimate the rate of attrition using the same data and assumptions applied in the
calculation of the attrition rate in the economic impact analysis of Chapter 2.4
The likelihood of leaving the workforce increases as students age, so the
attrition rate is more aggressive near the end of the time horizon than in the
beginning. Column 4 of Table 3.2 shows the net higher earnings to students

after accounting for both the settling-in patterns and attrition.

Return on investment for students

Having estimated the students’ costs and their future benefits stream, the next
step is to discount the results to the present to reflect the time value of money.
For the student perspective we assume a discount rate of 4.5% (see below).
Because students tend to rely upon debt to pay for education—i.e. they are
negative savers—their discount rate is based upon student loan interest rates* In
Appendix 2, we conduct a sensitivity analysis of this discount rate. The present
value of the benefits is then compared to student costs to derive the invest-
ment analysis results, expressed in terms of a benefit-cost ratio, rate of return,
and payback period. The investment is feasible if returns match or exceed
the minimum threshold values; i.e., a benefit-cost ratio greater than 1, a rate of
return that exceeds the discount rate, and a reasonably short payback period.

44 See the discussion of the alumni impact in Chapter 2. The main sources for deriving the attrition rate are the
National Center for Health Statistics, the Social Security Administration, and the Bureau of Labor Statistics. Note
that we do not account for migration patterns in the student investment analysis because the higher earnings
that students receive as a result of their education will accrue to them regardless of where they find employment.

45 The student discount rate is derived from the baseline forecasts for the 10-year Treasury rate published by the
Congressional Budget Office. See the Congressional Budget Office, Student Loan and Pell Grant Programs - April
2018 Baseline. https://www.cbo.gov/system/files?file=2018-06/51310-2018-04-studentloan.pdf.
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Discount Rate

The discount rate is a rate of interest
that converts future costs and benefits
to present values. For example, $1,000
in higher earnings realized 30 years

in the future is worth much less than
$1,000 in the present. All future values
must therefore be expressed in present
value terms in order to compare them
with investments (i.e., costs) made
today. The selection of an appropriate
discount rate, however, can become an
arbitrary and controversial undertaking.
As suggested in economic theory, the
discount rate should reflect the inves-
tor's opportunity cost of capital, i.e.,

the rate of return one could reasonably
expect to obtain from alternative invest-
ment schemes. In this study we assume
a 4.5% discount rate from the student
perspective and a 1.0% discount rate
from the perspectives of taxpayers

and society.
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In Table 3.2, the net higher earnings of students yield a cumulative discounted
sum of approximately $6.8 billion, the present value of all of the future earnings
increments (see the bottom section of Column 4). This may also be interpreted
as the gross capital asset value of the students’ higher earnings stream. In effect,
the aggregate FY 2017-18 student body is rewarded for its investment in lowa’s

regent universities with a capital asset valued at $6.8 billion.

The students’ cost of attending the universities is shown in Column 5 of
Table 3.2, equal to a present value of $1.8 billion. Comparing the cost with the
present value of benefits yields a student benefit-cost ratio of 3.7 (equal to $6.8
billion in benefits divided by $1.8 billion in costs).

Another way to compare the same benefits stream and associated cost is to
compute the rate of return. The rate of return indicates the interest rate that
a bank would have to pay a depositor to yield an equally attractive stream of
future payments.* Table 3.2 shows students of the universities earning average
returns of 14.4% on their investment of time and money.

This is a favorable return compared, for example, to

approximately 1% on a standard bank savings account,

or 10% on stocks and bonds (30-year average return). lowa’s feQemL universities’ students see

o
Note that returns reported in this study are real returns, an average rate of return of 14.4% for

not nominal. When a bank promises to pay a certain rate their investment of time and money.

of interest on a savings account, it employs an implicitly

nominal rate. Bonds operate in a similar manner. If it
turns out that the inflation rate is higher than the stated
rate of return, then money is lost in real terms. In contrast, a real rate of return
is on top of inflation. For example, if inflation is running at 3% and a nominal
percentage of 5% is paid, then the real rate of return on the investment is only
2%. In Table 3.2, the 14.4% student rate of return is a real rate. With an inflation
rate of 2.2% (the average rate reported over the past 20 years as per the U.S.
Department of Commerce, Consumer Price Index), the corresponding nominal
rate of return is 16.6%, higher than what is reported in Table 3.2.

The payback period is defined as the length of time it takes to entirely recoup

the initial investment.*” Beyond that point, returns are what economists would

46 Rates of return are computed using the familiar internal rate-of-return calculation. Note that, with a bank deposit
or stock market investment, the depositor puts up a principal, receives in return a stream of periodic payments,
and then recovers the principal at the end. Someone who invests in education, on the other hand, receives a
stream of periodic payments that include the recovery of the principal as part of the periodic payments, but there
is no principal recovery at the end. These differences notwithstanding comparable cash flows for both bank and
education investors yield the same internal rate of return.

47 Payback analysis is generally used by the business community to rank alternative investments when safety of
investments is an issue. Its greatest drawback is it does not take into account the time value of money. The payback
period is calculated by dividing the cost of the investment by the net return per period. In this study, the cost of
the investment includes tuition and fees plus the opportunity cost of time; it does not take into account student

living expenses.
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call pure costless rent. As indicated in Table 3.2, students at the universities
see, on average, a payback period of 9.2 years, meaning 9.2 years after their
initial investment of foregone earnings and out-of-pocket costs, they will have
received enough higher future earnings to fully recover those costs (Figure 3.1).

FIGURE 3.1: STUDENT PAYBACK PERIOD
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Source: Emsi impact model.
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@ Taxpayer perspective

From the taxpayer perspective, the pivotal step here is to hone in on the public
benefits that specifically accrue to state government. For example, benefits
resulting from earnings growth are limited to increased state tax payments.
Similarly, savings related to improved health, reduced crime, and fewer welfare
and unemployment claims, discussed below, are limited to those received
strictly by state government. In all instances, benefits to private residents,
local businesses, or the federal government are excluded. In addition, in order
to focus on the taxpayer costs and benefits that are more directly related to
the universities, UIHC operational costs and benefits were removed from the

taxpayer perspective.

Growth in state tax revenues

As a result of their time at the universities, students earn more because of the
skills they learned while attending the universities, and businesses earn more
because student skills make capital more productive (buildings, machinery, and
everything else). This in turn raises profits and other business property income.
Together, increases in labor and non-labor (i.e., capital) income are considered
the effect of a skilled workforce. These in turn increase tax revenues since state

government is able to apply tax rates to higher earnings.

Estimating the effect of lowa’s regent universities on increased tax revenues
begins with the present value of the students’ future earnings stream, which
is displayed in Column 4 of Table 3.2. To this, we apply a multiplier derived
from Emsi’'s MR-SAM model to estimate the added labor income created in
the state as students and businesses spend their higher earnings.*® As labor
income increases, so does non-labor income, which consists of monies gained
through investments. To calculate the growth in non-labor income, we multiply
the increase in labor income by a ratio of the lowa gross state product to total
labor income in the state. We also include the spending impacts discussed
in Chapter 2 that were created in FY 2017-18 from operations, construction,
research, visitor, and student spending. To each of these, we apply the prevailing
tax rates so we capture only the tax revenues attributable to state government

from this additional revenue.

Not all of these tax revenues may be counted as benefits to the state, how-
ever. Some students leave the state during the course of their careers, and the

higher earnings they receive as a result of their education leaves the state with

48 For a full description of the Emsi MR-SAM model, see Appendix 6.
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them. To account for this dynamic, we combine student settlement data from
the universities with data on migration patterns from the Census Bureau to

estimate the number of students who will leave the state workforce over time.

We apply another reduction factor to account for the students’ alternative
education opportunities. This is the same adjustment that we use in the cal-
culation of the alumni impact in Chapter 2 and is designed to account for the
counterfactual scenario where the universities do not exist. The assumption in
this case is that any benefits generated by students who could have received
an education even without the universities cannot be counted as new benefits
to society. For this analysis, we assume an alternative education variable of 10%,
meaning that 10% of the student population at the universities would have
generated benefits anyway even without the universities. For more information

on the alternative education variable, see Appendix 8.

We apply a final adjustment factor to account for the “shutdown point” that
nets out benefits that are not directly linked to the state government costs
of supporting the universities. As with the alternative education variable dis-
cussed under the alumni impact, the purpose of this adjustment is to account
for counterfactual scenarios. In this case, the counterfactual scenario is where
state government funding for lowa’s regent universities did not exist and the
universities had to derive the revenue elsewhere. To estimate this shutdown
point, we apply a sub-model that simulates the students” demand curve for
education by reducing state support to zero and progressively increasing stu-
dent tuition and fees. As student tuition and fees increase, enrollment declines.
For lowa’s regent universities, the shutdown point adjustment is 0%, meaning
that the universities could not operate without taxpayer support. As such, no
reduction applies. For more information on the theory and methodology behind
the estimation of the shutdown point, see Appendix 10. In addition, a sensitivity

analysis around the shutdown point is illustrated in Appendix 2.

After adjusting for attrition, alternative education opportunities, and the shut-
down point, we calculate the present value of the future added tax revenues
that occur in the state, equal to $1.8 billion. Recall from the discussion of the
student return on investment that the present value represents the sum of the
future benefits that accrue each year over the course of the time horizon, dis-
counted to current year dollars to account for the time value of money. Given
that the stakeholder in this case is the public sector, we use the discount rate
of 1.0%. This is the real treasury interest rate recommended by the Office of
Management and Budget (OMB) for 30-year investments, and in Appendix 2,

we conduct a sensitivity analysis of this discount rate.*

49 Office of Management and Budget. “Discount Rates for Cost-Effectiveness Analysis of Federal Programs.” Real
Interest Rates on Treasury Notes and Bonds of Specified Maturities (in Percent). Last modified November 2018.
https://www.whitehouse.gov/wp-content/uploads/2018/12/Discount-History.pdf.
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Government savings

In addition to the creation of higher tax revenues to the

state government, education is statistically associated
with a variety of lifestyle changes that generate social
savings, also known as external or incidental benefits
of education. These represent the avoided costs to the
government that otherwise would have been drawn from
public resources absent the education provided by the
universities. Government savings appear in Figure 3.2
and Table 3.3 and break down into three main catego-

ries: 1) health savings, 2) crime savings, and 3) income

In addition to the creation of higher
tax revenues to the state government,
education is statistically associated
with a variety of lifestyle changes that

generate social savings.

assistance savings. Health savings include avoided med-
ical costs that would have otherwise been covered by
state government. Crime savings consist of avoided costs to the justice system
(i.e., police protection, judicial and legal, and corrections). Income assistance
benefits comprise avoided costs due to the reduced number of welfare and

unemployment insurance claims.

The model quantifies government savings by calculating the probability at
each education level that individuals will have poor health, commit crimes, or
claim welfare and unemployment benefits. Deriving the probabilities involves
assembling data from a variety of studies and surveys analyzing the correlation
between education and health, crime, and income assistance at the national
and state level. We spread the probabilities across the education ladder and
multiply the marginal differences by the number of students who achieved
CHEs at each step. The sum of these marginal differences counts as the
upper bound measure of the number of students who, due to the education
they received at the universities, will not have poor health, commit crimes, or
demand income assistance. We dampen these results by the ability bias adjust-
ment discussed earlier in the student perspective section and in Appendix 7 to
account for factors (besides education) that influence individual behavior. We
then multiply the marginal effects of education times the associated costs of
health, crime, and income assistance *° Finally, we apply the same adjustments
for attrition, alternative education, and the shutdown point to derive the net
savings to the government. Total government savings appear in Figure 3.2 and
sum to $287 million.

Table 3.3 displays all benefits to taxpayers. The first row shows the added
tax revenues created in the state, equal to $1.8 billion, from students’ higher
earnings, increases in non-labor income, and spending impacts. The sum of

the government savings and the added income in the state is $2.1 billion, as

50 For a full list of the data sources used to calculate the social externalities, see the Resources and References
section. See also Appendix 11 for a more in-depth description of the methodology.
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shown in the bottom row of Table 3.3. These savings continue to accrue in the

future as long as the FY 2017-18 student population of the universities remains

in the workforce.

TABLE 3.3: PRESENT VALUE OF ADDED TAX REVENUE AND GOVERNMENT

SAVINGS (THOUSANDS)

Added tax revenue

$1,788,585

Government savings
Health-related savings
Crime-related savings
Income assistance savings

Total government savings

$137,847
$136,204

$12,970
$287,022

Total taxpayer benefits

$2,075,607

Source: Emsi impact model.

Return on investment for taxpayers

Taxpayer costs are reported in Table 3.4 and come to $710.9 million, equal to
the contribution of the state government to lowa’s regent universities. In return
for their public support, taxpayers are rewarded with an investment benefit-cost
ratio of 2.9 (= $2.1 billion + $710.9 million), indicating a profitable investment.

At 7.9%, the rate of return to state taxpayers is favorable.

Given that the stakeholder in this case is the public sec-

tor, we use the discount rate of 1.0%, the real treasury A rate Of return Of 7.9% means that

interest rate recommended by the Office of Manage-

ment and Budget for 30-year investments.® This is the lowa’s fegeﬂt universities not Oﬂ/y pay
return governments are assumed to be able to earn on thier own way, but also generate 3

generally safe investments of unused funds, or alter-

natively, the interest rate for which governments, as SUfP/US that the state QOVemmem can

relatively safe borrowers, can obtain funds. A rate of use to fUI’)OI other programs.

return of 1.0% would mean that the universities just pay

their own way. In principle, governments could borrow
monies used to support lowa’s regent universities and
repay the loans out of the resulting added taxes and reduced government
expenditures. A rate of return of 7.9%, on the other hand, means that the uni-
versities not only pay their own way, but also generate a surplus of $1.4 billion
that the state government can use to fund other programs. It is unlikely that

other government programs could make such a claim.

51 Office of Management and Budget. “Discount Rates for Cost-Effectiveness Analysis of Federal Programs.” Real
Interest Rates on Treasury Notes and Bonds of Specified Maturities (in Percent). Last modified November 2018.
https://www.whitehouse.gov/wp-content/uploads/2018/12/Discount-History.pdf.
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TABLE 3.4: PROJECTED BENEFITS AND COSTS, TAXPAYER PERSPECTIVE

1 2 3 4
Benefits to taxpayers State gov't costs Net cash flow

Year (millions) (millions) (millions)
0 $237.0 $710.9 -$473.9
1 $4.6 $0.0 $4.6
2 $7.5 $0.0 $7.5
3 $12.6 $0.0 $12.6
4 $20.5 $0.0 $20.5
5 $30.9 $0.0 $30.9
6 $32.8 $0.0 $32.8
7 $34.8 $0.0 $34.8
8 $36.8 $0.0 $36.8
9 $38.8 $0.0 $38.8
10 $40.9 $0.0 $40.9
11 $43.1 $0.0 $43.1
12 $45.2 $0.0 $45.2
13 $47.3 $0.0 $47.3
14 $49.5 $0.0 $49.5
15 $51.6 $0.0 $51.6
16 $53.7 $0.0 $53.7
17 $55.7 $0.0 $55.7
18 $57.7 $0.0 $57.7
19 $59.6 $0.0 $59.6
20 $61.4 $0.0 $61.4
21 $63.1 $0.0 $63.1
22 $64.7 $0.0 $64.7
23 $66.1 $0.0 $66.1
24 $67.4 $0.0 $67.4
25 $68.6 $0.0 $68.6
26 $69.6 $0.0 $69.6
27 $70.4 $0.0 $70.4
28 $71.0 $0.0 $71.0
29 $71.4 $0.0 $71.4
30 $717 $0.0 $717
31 $717 $0.0 $717
32 $71.6 $0.0 $71.6
33 $71.3 $0.0 $71.3
34 $70.7 $0.0 $70.7
35 $70.0 $0.0 $70.0
36 $69.1 $0.0 $69.1
37 $67.9 $0.0 $67.9
38 $66.6 $0.0 $66.6
39 $65.2 $0.0 $65.2
40 $63.5 $0.0 $63.5
41 $61.7 $0.0 $61.7
42 $59.7 $0.0 $59.7
43 $57.7 $0.0 $57.7
44 $21.9 $0.0 $21.9
Present value $2,074.5 $710.9 $1,363.6
Internal rate of return Benefit-cost ratio Payback period (no. of years)

7.9% 2.9 14.6

Numbers reflect aggregate values for all universities and are subject to fluctuations due to the universities’ varying
time horizons.

Source: Emsi impact model.
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As indicated in Table 3.4, state taxpayers, on average, see a payback period of
14.5 years, meaning 14.5 years after their initial investment in the universities,
they will have received enough benefits in the form of added tax revenues and
government savings to fully recover those costs (Figure 3.3).

FIGURE 3.3: TAXPAYER PAYBACK PERIOD
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lowa benefits from the education that the universities provide through the earn-
ings that students create in the state and through the savings that they generate
through theirimproved lifestyles. To receive these benefits, however, members
of society must pay money and forego services that they otherwise would have
enjoyed if lowa’s regent universities did not exist. Society’s investment in the
universities stretches across a number of investor groups, from students to
employers to taxpayers. We weigh the benefits generated by lowa’s regent
universities to these investor groups against the total social costs of generat-
ing those benefits. The total social costs include all universities’ expenditures,
all student expenditures (including interest on student loans) less tuition and
fees, and all student opportunity costs, totaling a present value of $4.7 billion.
Similar to the taxpayer perspective, in order to focus on the social costs and
benefits that are more directly related to the universities, UIHC operational

costs and benefits were removed from the social perspective.

On the benéefits side, any benefits that accrue to lowa as a whole—including
students, employers, taxpayers, and anyone else who stands to benefit from
the activities of lowa’s regent universities—are counted as benefits under the
social perspective. We group these benefits under the following broad head-
ings: 1) increased earnings in the state, and 2) social externalities stemming
from improved health, reduced crime, and reduced unemployment in the state
(see the Beekeeper Analogy box for a discussion of externalities). Both of these

benefits components are described more fully in the following sections.

Growth in state economic base

In the process of absorbing the newly acquired skills of students who attend
the universities, not only does the productivity of the lowa workforce increase,
but so does the productivity of its physical capital and assorted infrastructure.
Students earn more because of the skills they learned while attending the
universities, and businesses earn more because student skills make capital
more productive (buildings, machinery, and everything else). This in turn raises
profits and other business property income. Together, increases in labor and

non-labor (i.e., capital) income are considered the effect of a skilled workforce.

Estimating the effect of lowa’s regent universities on the state’s economic
base follows the same process used when calculating increased tax revenues
in the taxpayer perspective. However, instead of looking at just the tax revenue
portion, we include all of the added earnings and business output. We again

factor in student attrition and alternative education opportunities. The shutdown
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point does not apply to the growth of the economic base because the social
perspective captures not only the state taxpayer support to the universities,

but also the support from the students and other non-governmental sources.

After adjusting for attrition and alternative education opportunities, we calculate
the present value of the future added income that occurs in the state, equal
to $20.4 billion. Recall from the discussion of the student and taxpayer return
on investment that the present value represents the sum of the future benefits
that accrue each year over the course of the time horizon, discounted to current
year dollars to account for the time value of money. As stated in the taxpayer
perspective, given that the stakeholder in this case is the public sector, we use
the discount rate of 1.0%.

Social savings

Similar to the government savings discussed above, society as a whole sees
savings due to external or incidental benefits of education. These represent the
avoided costs that otherwise would have been drawn from private and public
resources absent the education provided by the universities. Social benefits
appear in Table 3.5 and break down into three main categories: 1) health sav-
ings, 2) crime savings, and 3) income assistance savings. These are similar to
the categories from the taxpayer perspective above, although health savings
now also include lost productivity and other effects associated with smok-
ing, alcohol dependence, obesity, depression, and drug abuse. In addition
to avoided costs to the justice system, crime savings also consist of avoided
victim costs and benefits stemming from the added productivity of individuals
who otherwise would have been incarcerated. Income assistance savings are
comprised of the avoided government costs due to the reduced number of

welfare and unemployment insurance claims.

Table 3.5 displays the results of the analysis. The first row shows the increased
economic base in the state, equal to $20.4 billion, from students’ higher earn-
ings and their multiplier effects, increases in non-labor income, and spending
impacts. Social savings appear next, beginning with a breakdown of savings
related to health. These include savings due to a reduced demand for medi-
cal treatment and social services, improved worker productivity and reduced
absenteeism, and a reduced number of vehicle crashes and fires induced by
alcohol or smoking-related incidents. Although the prevalence of these health
conditions generally declines as individuals attain higher levels of education,
prevalence rates are sometimes higher for individuals with certain levels of edu-
cation. For example, adults with college degrees may be more likely to spend
more on alcohol and become dependent on alcohol. Thus, in some cases the
social savings associated with a health factor can be negative. Nevertheless,

the overall health savings for society are positive, amounting to $704.4 million.
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Beekeeper Analogy

Beekeepers provide a classic example
of positive externalities (sometimes
called “neighborhood effects”). The
beekeeper’s intention is to make money
selling honey. Like any other business,
receipts must at least cover operat-

ing costs. If they don't, the business
shuts down.

But from society’s standpoint, there is
more. Flowers provide the nectar that
bees need for honey production, and
smart beekeepers locate near flower-
ing sources such as orchards. Nearby
orchard owners, in turn, benefit as the
bees spread the pollen necessary for
orchard growth and fruit production.
This is an uncompensated external
benefit of beekeeping, and economists
have long recognized that society might
actually do well to subsidize activities
that produce positive externalities, such
as beekeeping.

Educational institutions are like bee-
keepers. While their principal aim is to
provide education and raise people’s
earnings, in the process they create

an array of external benefits. Students’
health and lifestyles are improved,
and society indirectly benefits just as
orchard owners indirectly benefit from
beekeepers. Aiming at a more complete
accounting of the benefits generated
by education, the model tracks and
accounts for many of these external
social benefits.
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Crime savings amount to $151 million, including savings associated with a
reduced number of crime victims, added worker productivity, and reduced
expenditures for police and law enforcement, courts and administration of
justice, and corrective services. Finally, the present value of the savings related
to income assistance amount to $13 million, stemming from a reduced number
of persons in need of welfare or unemployment benefits. All told, social savings

amounted to $868.4 million in benefits to communities and citizens in lowa.

TABLE 3.5: PRESENT VALUE OF THE FUTURE INCREASED ECONOMIC BASE
AND SOCIAL SAVINGS IN THE STATE (THOUSANDS)

Increased economic base $20,359,425

Social savings

Health
Smoking $250,220
Alcohol dependence -$19,050
Obesity $218,673
Depression $218,270
Drug abuse $36,270
Total health savings* $704,383
Crime
Criminal justice system savings $133,815
Crime victim savings $2,536
Added productivity $14,650
Total crime savings $151,001

Income assistance

Welfare savings $5,270
Unemployment savings $7,700
Total income assistance savings $12,970
Total social savings $868,355
Total, increased economic base + social savings $21,227,779

*In some cases, health savings may be negative. This is due to increased prevalence rates at certain education levels.

Source: Emsi impact model.

The sum of the social savings and the increased state economic base is $21.2
billion, as shown in the bottom row of Table 3.5 and in Figure 3.4. These sav-
ings accrue in the future as long as the FY 2017-18 student population of the
universities remains in the workforce.

FIGURE 3.4: PRESENT VALUE OF
BENEFITS TO SOCIETY

Social savings
$868.4 million

$21.2 billion

Total benefits to society

Added income
$20.4 billion

Source: Emsi impact model.
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Return on investment for society

Table 3.6 presents the stream of benefits accruing to the lowa society and the
total social costs of generating those benefits. Comparing the present value
of the benefits and the social costs, we have a benefit-cost ratio of 4.5. This
means that for every dollar invested in an education from the universities,
whether it is the money spent on operations of the universities or money spent
by students on tuition and fees, an average of $4.50 in benefits will accrue to

society in lowa.??

With and without social savings

Earlier in this chapter, social benefits attributable to education (improved
health, reduced crime, and reduced demand for income assistance) were
defined as externalities that are incidental to the operations of lowa’s regent
universities. Some would question the legitimacy of including these benefits
in the calculation of rates of return to education, arguing causation and that
only the tangible benefits (higher earnings) should be counted. In other words,
just because there is a correlation between education and committing fewer
crimes, for example, does not necessarily mean that their education led them
to commit fewer crimes. A person who commits fewer crimes may be more
likely to obtain a postsecondary education. The direction, or causality, of these

social benefits is often unclear.

Recognizing that correlation does not always equal causation, Table 3.4 and
Table 3.6 are inclusive of social benefits reported as attributable to lowa’s regent
universities. Recognizing the other point of view, Table 3.7 shows rates of return
for both the taxpayer and social perspectives exclusive of social benefits. As
indicated, returns are still above threshold values (a benefit-cost ratio greater
than 1.0 and a rate of return greater than 1.0%), confirming that taxpayers receive

value from investing in lowa’s regent universities.

52 The rate of return is not reported for the social perspective because the beneficiaries of the investment are not

necessarily the same as the original investors.
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TABLE 3.6: PROJECTED BENEFITS AND COSTS, SOCIAL PERSPECTIVE

1 2 3 4

Benefits to society Social costs Net cash flow
Year (millions) (millions) (millions)
0 $3,110.3 $3,972.6 -$862.2
1 $42.0 $31.7 $10.3
2 $68.9 $31.7 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>