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Lightcastis a leading provider of economic impact studies and labor market data to educational institutions,
workforce planners, and regional developers in the U.S. and internationally. Since Rigb@casthas
completed over3,000 economic impact studies for educational institutions in three countries. Along the way,
we have worked to continuously update and improve our methodologies to ensure that they confahme to
best practicesThe present study reflects the latest version of our model, representing the op$o-date
theory for conducting human capital economic impact analyses.

Among the most vital departures frotrightcasQa LINS @A 2dza SO2y2YA O Y2RSt A&
Leontief inputoutput multipliers to those generated byightcas@ &  aRezfiolal Social Accounting Matrix
(MR-SAM). Though Leontief multipliers are based on sound theory, they are less comprehensive and adaptable
than MRSAM multipliers. Moving to the more robust MBAM framework allows us to increase the level of
sedoral detail in the model and remove any aggregation error that may have occumddruhe previous
framework. This change in methodology primarily affects the regional economic impact analysis provided in
Chapter3; however, the multiregional capacity of the MSBAM also increases the accuracy with which we
calculate the statewide labor and ndabor multipliers used in the investmeanalysis in Chaptet.

L'Y20KSN) YF22N) OKFy3aS Ay (GKS Y2RSt Aa (GKS NBLIX I OSYS
mapping of instructional programs to regional industries. The Parr index was a significant move forward when
we first applied it in 2000 to approximatée industries where students were most likely to find employment
FFGSNI € SFEGAYyT GKSANI AyalAddziAzyd b2g> o0& YI LAYy |
industries, we can move from an approach based on assumptions to one based acttla occupations for

which students are trained.

The new model also reflects changes to the calculation of the alternative education variable. This variable
addresses the counterfactual scenario of what would have occurred if the institution did not exist. Those
students that would have obtained a similaducation elsewhere and worked in the region, regardless of the
institution under analysis, are excluded from the impact. The previous model measured the distance between
institutions and the associated differences in tuition prices to determinetheg@h@n Ay GKS &G dzRSyY i
F2NJ SRdzOlF GA2y® Ly (GKS Odz2NNByd Y2RSt>X 6S |aadzyS wmp
education opportunities and remain in or return to the region. A sensitivity analysis of this adjustment is
presented inAppendix 1



This model also reflects several changekated to how the investment analysis results are calculated for
students, taxpayers, and society. The primary change was extending the estimated amount of time it takes
workforce/professional development students to find employment after leaving coll®geviously, it was
assumed that 100% of these students would find employment immediately after leaving the institution. In
order to reflect the job market more accurately, that number has been reduced to 25%, so we now estimate
that only 75% of studentdrfd employment within two years of leaving their institution.

Some changes are due to our efforts to conform to best practices for economic impact analyses. For example,
the economic impact guidelines set by the Association for Public-Gaadt Universities discourage the
inclusion of depreciation expenses in opeaats spending impacts. Previous iterations of our model have used
this measure as a proxy for capital maintenance. However, in an effort to provide more conservative and
defensible results, we now exclude those expenditures from the operations spendiragimp

The model is consistently being updated as more data become available. For example, in prior studies the
alumni impact only included the alumni served over the past 30 years. Historical headcount data beyond 30
years oftentimes did not exist and estimate®re unreliable. However, historical headcount data reliability

has increased over the years, making the historical headcount estimates by Lightcast more accurate.
Therefore, the impact from alumni has been expanded to include all alumni active megfmnal workforce

who have not reached the average retirement age of 67.

Due to increased data availabilitwe have improved the accuracy of the Mindenction, a function used to
projectT 2 NI S NJ &arndaBsSrgjec®r@s they gain more experience throughout their working live.

have switched data sources and now use a more accurate and complete data set from* ti8ld&I8ulate our

Mincer functions. In addition, the Mincéiunction is now demographic profile specific, which we are able to
FLILJ @ G2 GKS AyadAaAiddziA 2y Q&Furthdl, deRifvealsoRfadezhd Mindelkspetific 02 Y
G2 a0GdzZRSYy (aQ ASRarOfupdatthy thef Mnge§ tha aye at whistudents reach their career
midpoint in earnings was updated.

This model, as with previous versions, has various external data inputs which reflect the most current
economic activity and data. These data include (but are not limited to): the taxpayer discount rate; the student
discount rate; the consumer savings ratbe consumer price index; national health expenditures; state and
local industry earnings as a percent of total industry earnings; income tax brackets and sales tax by state; and
unemployment, migration, and life tables. All data sets are maintainedtgusr although most updates occur

only once a year.

These and other changes mark a considerable upgrade td.itigcasteconomic impact model. Our hope is
that these improvements will provide a better product for our cliegt®ports that are more transparent and

LIPUMS provides census and survey data from around the world integrated across time and space. This data can be accegsélethrsite:
https://www.ipums.org/.


https://www.ipums.org/

streamlined, methodology that is more comprehensive and robust, and findings that are more relevant and
YSIEYAY3IFdzZ G2 G2RIF&Qa | dzZRASyOSao

While this report is useful in demonstrating the current valueQufessa CollegéOQ, it is not intended for
comparison withOQ2 grevious studyconducted by Lightcast in 2010. Duedrternal data changeand the

extent of theimprovementsii 2 [ AIKGOF aiQa Y2RSt &aAyOS Hnwmn StudgA FFSN
and the present study do not necessarily indicate changes in the value obtlege For example, the source

of migration data has been updated to the Internal Revenue Service, whicidpsomore granular and reliable

data on migration, making theegionaland state outmigration rates used in the study reflective of actual
historical migration patterns.

Lightcastencourages our readers to approach us directly with any questions or comments they may have
about the study so that we can continue to improve our model and keep the public dialogue open about the
positive impacts of education.

A note on comparingstudies

It is important to note that the changes outlined above represent important improvements to our methodolt
ultimately providing more accurate and robust results. However, these changes make it difficult to directly cor
past studies to the current stly, with the effectiveness of the comparison decreasing as the age of the prev
study increases.

Additionally, in generdlightcastdiscourages comparisons between individual institutions and between educatic
systems since many factors, such as regional economic and political conditions, institutional differences, and ¢
RSY23INI LIKAO& | NB 2dziaAi RSadditbn, dvindinstityfidniisiutiigizé, nayfitydhe 8uy
and types of impact or investment measures are tailored to the specific institution or educational system.
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variety of government sources, job gtings, and online profiles and résumés. Hundreds of institutionsLigfgtcastto
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Executivesummary

This report assesséise impact ofOdessa Colleg®Q on theregionaleconomy and the benefits
generated by theollegefor students taxpayers andsociety The results of this study show that
OCcreates a positive net impact on tliegionaleconomy and generates a positive return on
investment for saidents,taxpayers andsociety




Economiampactanalysis

During the analysis yeafQCspent $35.8 millionon payroll and
benefits for 887 full-time and parttime employees and spent The additional income d395.0

another$47.1million on goods and services to carry out its ey million created byOCis equal to
day and construction operationsThis initial round of spending approximatelyl.6%of the total

creates more spending across other businesses throughout tl grossregional producof the
regionaleconomy, resulting in the commonly referred to multiplier

Odessa College Service Area

effects. This analysis estimates the net economic impa@Gthat

directly accouns forthe fact that state and local dollars spent on

OCcould have been spent elsewhere in thegionif not directedtoward OCand would have created impacts
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 impadXCof

Thisanalysis shows that in fiscal year (R0R223, operations, construction, and studerspending ofOG
together with the enhanced productivity of italumni, generateds395.0 millionin added incomeor the
Odessa College Service Areaonomy. The additional income 8895.0 millioncreated byOCis equal to
approximately 1.6% of the total grossregional product(GRP of the Odessa College Service Ard#r
perspective, this impact from theollegeis nearly as large as the entire Health Care & Social Assistance
industry inthe region The impact 0f$395.0 millionis equivalent to supportingt,684 jobs. For further

2 For the purposes of this analystag Odessa College Service ApeanprisesAndrews, Brewster, Crane, Culberson, Ector, Gaines, Jeff Davis,
Loving, Presidio, Reeves, Upton, Wadd Winkler Counties



perspective, this means thatne out of every38jobsin the Odessa College Service Areaupported by the
activities ofOCand its studentsThese economic impacts break down as follows

Operations spending impact

Payroll and benefits to suppo@ Q@2 day-to-day operationsamounted t0$35.8 million ThecollegeQ a -pag y
expenditures(excluding constructiondmounted to$27.6 million The net impact obperations spending by
the collegeinthe Odessa College Service Adeaing the analysis year was approximat®8.5 millionin added
income which is equivalent tgupporting221jobs.

Construction spending impact

OCinvests incapital projectseach year to maintain its facilities, create additional capacities, and meet its
growing educational demands. While the amount varies from year to year, these quick infusions of income
and jobs have a substantial impact on thegionaleconomy. In F202223, 0@ & 02y aiNXzOGA2Yy
generated$5.9 millionin added income, which is equivalent to supporti@jjobs.

Student spending impact

About 25% of credit students attending OC originated from outside the region. Some of these students
relocated to the Odessa College Service Area to attend the college. In addition stoteats are residents

of the Odessa College Service Ao would have left theegionif not for the existence 0©OC The money

that these studentsreferred to as retained studentspent toward living expenses ime Odessa College
Service Aregs attributable toOC

The expenditures of relocatednd retained students in the region during the analysis year added
approximately$24.1 millionin income for theOdessaCollege Service Arazconomy, which is equivalent to
supporting459jobs.

Alumniimpact

Over the years, students gained new skills, making them more productive workers, by stud@i@gTatday,
thousandsof these former students are employedtime Odessa College Service Area



The accumulatednpactof former students currently employed in tH@dessaCollege Service Arerorkforce
amounted to$356.6 millionin added incomédor the Odessa&College Service Areonomy, which is equivalent

to supporting3,938jobs.

Important note

When reviewing the impacts estimated in this study, it is important to note that the study reports impacts ir
form of added income rather than sales. Sales includes all of the intermediary costs associated with producing
and services, as well asoney that leaks out of theegionas it is spent at oubf-regionbusinesses. Income, on the
other hand, is a net measure that excludes these intermediary costs and leakages and is synonymous wit
regional produc{GRP and value added. For this r&an, it is a more meaningful measure of new economic activ
than sales.
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Investment analysis is the practice of comparing the costs and benefits of an investment to determine whether
it is profitable. This studgvaluatesOCas an investment from the perspectives of students, taxpayarsl
society

Students invest their own money and time in their education to pay for tuition, books, and sufdiestake

out student loans to attend the college, which they will pay back over tifibile some students were
employed while attending theollege students overall forewent earnings that they would have generated
had they been in full employment instead of learning. Summing these direct outbgymortunity costs, and
future student loan costyields a total of$68.3 millionin present value student costs

In return, students will receive a present values®55.0 millionin increased earnings over their working lives.
This translates to a return d§5.20in higher future earnings for evergollar that studentsinvest intheir
education atOC The corresponding annual rate of returnli8.6%

Taxpayers provide®46.2 million of state and locafunding to OCin FY2022-23. In return, taxpayers will
receive an estimated present value®f05.6 millionA y | RRSR G+ E NB@BSydzS aGSYYAyS
lifetime earningsand the increased output of businesses. Savings to the



public sector add another estimate®ll4.6 millionin benefits due to
a reduced demand for governmefitnded social services ifiexas [ O €very tax dollar spent

Total taxpayer benefits amount %$120.3 million the present value ~ €ducating students attending

sum of the added tax revenue and public sector saviRgsevery tax ~ OG taxpayers wilteceivean

dollar spent educating students attendif@G taxpayers will receive average of$2.60in return
anaverage 0$2.60A Yy NX G dzNYy 20SNJ G§KS 02 d: gverthe course of the VAT
lives.In other words, taxpayerseceivean annualrate of return of 3 § dzRSy 14 Q 4 2 NJ

6.2%

Q

ax

People inTexasnvested$138.1 millionin OCin FY202223. This includes theollegel & S E LISy RA (i dzNB &
expenses, and student opportunity costa return, the state offexaswill receive an estimated present value

of $1.7 billionin added staterevenue2 @S NJ G KS O2dzNBES 2T (iTeswil dlazRedefitl 4 Q &
from an estimated$37.9 millionin present value social savings related to reduced crime, lower welfare and
unemploymentassistance and increased health and wdlking across the state.oF ewvery dollar society

invests inOC, an average 0$12.30in benefits will accrue tdexa2 S NJ 6§ KS O2dz2NBAS 2F (KS



Chapterl.:

Introduction




Odessa Colleg®Q, established i1946 has today grown to servEL, 761
credit and 3,234 nostredit students Thecollegeis led byDr. Gregory D. OCimpactsthe Odessa
Williams President Thecolleggla a SNIJA OS phidgosero? tfiis
report, is referred to aghe Odessa College Service Agral consistf

College Service Area

beyond influencing the

Andrews, Brewster, Crane, Culberson, Ector, Gaines, Jeff Davis, Lo .
L _ _ lives of students.
Presidio, Reeves, Upton, Warhd Winkler Counties

While this study only considers the economic benefits generate®Gyit

is worth notingthe regionreceives avariety ofbenefits from thecollege including social and cultural benefits
that are difficult to quantify Thecollegenaturally helps students achieve their individual potenéiatl develop
the knowledge skills,and abilitiesthey needto have 1iilfilling and prosperous caregrHowever,OCimpacts
the Odessa College Service Ateayond influencing the lives of student$hecollege® program dferings
suppl employers with workers to make their businesses more productive. ddikege its dayto-day and
construction operations, and the expenditures of its studestgport the regionaleconomy through the
output and employment generately regionalvendors The benefits created by theollegeextend as far as
the state treasury in terms ofhe increased tax receipts and decreased public sector cgsterated by
students across the state

This report assessdbe impact ofOCas a wholeon theregionaleconomy and the benefits generated byeth
collegefor students,taxpayers and society The approach is twofold. We begin with an economic impact
analysis of theollegeon the OdessaCollege Service Areconomy. To derive results, we rely on a specialized
Multi-RegionaBocial Accounting MatrisMR-SAM) model to calculate treddedincomecreated in theOdessa
College Service Areeconomy as a result ahcreasedconsumer spending and the ddd knowledge,skills

and abilitiesof students. Results of the economic impact analysis are broken out according to the following
impacts 1) impact of the college's operations spending, 2) impact of the college's construction spending, 3)
impact of student spending, and 4) impact of alumni who are still employed in the Odessa College Service Area
workforce

The second component of the study measures the benefits generate@®fpr the following stakeholder

groups: students, taxpayers, and society. For students, we perforinv@estment analysis to determine how

GKS Y2ySeée alLlSyid o6e& aidtdzRSyida 2y GKSANI SRdzOFGA2Yy LI
investment in this case consists of their eaftpocket expenseghe cost of interest incurred on student loans,

and the opportunity cost of attendinthe collegeas opposed to working. In return for thesnvestments,

students receive a lifetime of highezarnings For taxpayers, the study measures the benefits to state
taxpayers in the form of increased tax revenues and public sector savings stemming from a reduced demand
for social servicesCAYy I f t 8 X F2NJ a20AS0iex (KS & éarhgsant inprévada Sa K
quality of life create benefits throughoutexasas a whole.

The study uses wide array of datdhat are based on several sources, including 202223 academic and

financial reports fromOGC industry and employment data from the Bureau of LaboatiStics and Census
Bureau;outputs ofLightcas®impact model andMR-SAM modeland a variety of published materials relating
education to social behavior.
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Odessa CollegfOQ is acomprehensive tweyear collegelocated in
Odessa;Texas Established i1946 OChas a rich history of serving The campus providesccess
students and community members through flexible course offering g multiple community

in relevantand in-demand fields. In F202223, OCserved11,761
credit and3,234non-credit students.

resources, that enable both

students and the community
OCprovides exceptional educational opportunities &nvariety of  to engage with the college.

formats, including online and uperson options. With more thathl15

degree andcertificate program offerings,0@Q & Ft SEA6t S t SIF Ny Ay3

models make it easy for students to explore interests and gain skillscdllegel a RA @SNE S LINE I NI
includeAutomation, Electrical Engineering, Fire Technology, Respiratory Care, Soaindaggre.Iln addition,

OCaoffers a robust assortment aoforkforce, continuing education, and dual credlasseslesigned to meet

the needs of students and the community.

The campus provides access to multiple community resources that enable both students and the community
to engage with the collegédultiple campus facilities are available for rental, providing spaces for a wide range
of events open to the public. dditionally, the college offers access to the Permian Basin Fab Lab, which
features stateof-the-art lab equipment. For added convenience, the Fab Lab can also be transported as
mobile platform, bringing handson learning experiences directly to the Odessa €@l Service Area
community.

In addition to providing excellent academic opportunities for studer® is a vital asset toregional
employers Specifically, lte collegeadds highly-trained human capital to theegionalworkforceand provides
training for local businesses through its robust assortment of workforce development progfdhturses
can be either taken in a one day workshop, or over the course of one year in-eradit program.



OCemployee and finance data

The study uses two general types of information: 1) data collected fronctikegeand 2)regionaleconomic
data obtained from various public sources ahifjhtcas® proprietary data modeling tool8.This chapter
presents the basic underlying information fra@Cused in this analysis and provides an overview of@dessa
College Service Aragonomy.

Employeedata

Data provided byDCinclude information on faculty and staff by place of work and by place of residence. These
data appear infable 21. As shownQCemployed158full-time and 729 part-time faculty and staff if-rY2022

23 (including student workersf these,28%both worked and lived inthe region These data are used to
isolatethe LJ2 NIi A 2y 2 T akr8ll akivouderdld &peasahat remainsin the regionaleconomy.

Table 21: Employee data, FX02223

Fulktime faculty and staff 158
Parttime faculty and staff 729
Total faculty and staff 887
% of employeesvho work inthe region 28%
% of employeesvho live inthe region 28%

Source: Datgrovidedby OC

Revenues

Figure2.1 showsthe collegeQ annual revenues by funding sourge total of $80.3 millionin FY202223. As
indicated, tuition and feescomprised17% of total revenue,and revenuesfrom local, state, and federal
government sources comprised anothéd% Al other revenue(i.e., auxiliary evenue, salesand services
interest, and donationscomprisedthe remaining9% These data are critical in identifying the annual costs of
educating the student body from the perspectives of students, taxpayard society

3 SeeAppendix Sor a detailed description of the data sources used in tthghtcastmodeling tools.



Figure2.1: OCrevenues by sourgd-Y2022-23

All other revenue Tuition and fees
9% 17%

Federal
government
17%

Total revenues
$80.3 million

Local government
42%

State government
16%

Percentages do not sum to 100% due to rounding.
Source: Data provided by OC

Expenditures

Figure2.2 displaysOQ2 axpensedata. The combined payrollat OG including student salaries and wages,
amounted to $35.8 million This wasequal to 41% of the college &otal expenses foFY202223. Other
expenditures, including operation and maintenance of plardnstruction,depreciation, and purchases of
supplies and services, made $52.4 million When we calculate the impact of thesgpenditures in Chapter

3, we excludedepreciationexpensesas they represent a devadtion of the collegeQ d I a4 & S (i &anNJ

outflow of expenditures.

Figure2.2: OCexpensedy function FY2022-23

All other
expenditures

Depreciatio
preciation 24%

Y 4

Total expenditures

Construction -
22%% $88.2 million

Operation & \
maintenance of plant

8%

Employee salaries,
wages, & benefits
41%

Percentages do not sum to 100% due to rounding
Source: Data provided by OC
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Students

OCserved 11,761 studentstaking courses focredit and 3,234 nostredit studentsin FY202223. These
numbers representinduplicatedstudent headcountsThe breakdown of the student body by gender V6886
female and 41% maldhe breakdowrby ethnicitywas 74% students of color, 21% white, and 5% unknown.
Thea (i dzR $vwénalkiaRerage age wazb years old* An estimated81%of students remain irthe Odessa
College Service Areter finishing their time aOC, another 15% settle outside the region but in the state,
and the remainingt% settle outside the state.

Table2.2 summarizes the breakdown dlie student population and their correspondiregvards and credits

by education level. In FY 202223, OC served 61 bachelor's degree graduates, 1,016 associate degree
graduates, and 432 certificate completenother 5,995studentsenrolled in courses for credhut did not
complete adegreeduring the reporting yearThecollegeoffered dual creditcourses to high schoglsening

a total of 4,257 studentsover the course of theyear. Non-degreeseeking students enrolled in workforce
programs accounted fo8,234students.

We usecredit hour equivalents (CHES) to track the educational workload of the students. One CHE is equal to
15 contact hours of classroom instruction per semestdre average number @HE per studentwas12.9.

Table2.2: Breakdown of student headcount al@HBEproduction by education level, 02223

Category Headcount Total CHE AverageCHE
.FOKSf 2NR&a RS3INBS 3INI Rdz 61 1,278 21.0
Associatedegree graduates 1,016 21,799 21.5
Certificatecompleters 432 9,365 21.7
Continuing students 5,995 64,595 10.8
Dual credit students 4,257 40,932 9.6
Workforce students 3,234 55,890 17.3
Total students 14,995 193,859 12.9

Source: Data provided bl9C

4Unduplicated headcount, gender, ethnicity, and age data provide®@y

5Because OC was unable to provide settlement data, Lightcast used estimates based on student origin.



TheOdessa College Service Areeonomny

OCserves a region referred to ake Odessa College Service Ar@aTexas® Sincethe collegewas first
established, it has been servitige Odessa College Service Alaenhancing the workforce, providing local
residents with easy access to higher education opportunities, and preparing students for bighdyg,
technical professionslable2.3summarizes the breakdown ttie regionaleconomy by major industrial sector
orderedby total income with details onlabor and norAlabor income. Labor income refers to wages, salaries,
YR LINE LINA SNogladrincoing @f2ry 6 profits, rents, and oth@rms of investmentincome.
Together, labomnd nonrlabor income comprise theegioQ &  in€oiné, fvhich can also be considerdu:
regionQ grossregional produc{GRB.

As shownin Table2.3, the total income, orGRP of the Odessa College Service Aigsapproximately$25.3
billion, equal to the sum of labor incom@&212.7 billior) and nonlabor income $12.6 billior). InChapter3, we
usethe total added incomes themeasure ofthe relative impacts of theollegeon theregionaleconomy

5 The following counties comprigke Odessa College Service Ardadrews, Brewster, Crane, Culberson, Ector, Gaines, Jeff Davis, Loving, Presidio,
Reeves, Upton, Warénd Winkler.



Table2.3: Incomeby major industry sector ithe Odessa College Service Are@23

Labor Non-labor

income income Totalincome % oftotal Sales
Industry sector (millions) (millions) (millionsYy income (millions)
'\E")'(rt'r'ggiic?n“a”y'”g’ & Oil'and Gas $2,801 $5,838 $8,638 34%  $15,369
WholesaleTrade $1,000 $1,959 $2,959 12% $4,480
Construction $1,521 $360 $1,881 7% $3,623
Transportation& Warehousing $861 $856 $1,716 7% $3,080
Retail Trade $746 $662 $1,408 6% $2,347
RealEstate & Rental & Leasing $501 $888 $1,388 5% $2,589
Government NonEducation $1,009 $189 $1,198 5% $4,988
Manufacturing $636 $296 $933 4% $2,245
Accommodation& Food Services $433 $256 $689 3% $1,330
Finance& Insurance $365 $227 $591 2% $914
Government Education $587 $0 $587 2% $684
Utilities $135 $429 $564 2% $894
Health Carek Social Assistance $481 $49 $530 2% $812
ggl‘,firnf’sfrr;’t'ﬁ;ﬁexcept Public $457 $70 $527 2% $941
Professional & echnical Services $425 $68 $493 2% $736
Administrative& Waste Services $302 $73 $375 1% $702
Agriculture Forestry Fishing & Hunting $201 $149 $350 1% $739
Information $89 $162 $251 1% $442
Management ofCompanies & Enterprises $74 $5 $79 <1% $124
Arts, Entertainment, & Recreation $50 $14 $65 <1% $108
Educational Services $44 $1 $46 <1% $55
Total $12,717 $12,550 $25,267 100% $47,201

* Data reflect the most recent year for which data are availabightcastdata are updated quarterly.
' Numbers may nosum to totalsdue to rounding.
Sourcelightcastindustry data

Figure 2.3 provides thebreakdown of jobs by industry ithe Odessa College Service Ardae Mining,
Quarrying, & Oil and Gas Extractisectoris the largest employer, supportirgf,404jobs or13.8%of total
employment in theregion The second largest emplayis the Constructionsector, supportingl7,838jobs or
10.1%of theregiom@d G204+ f SYLX 2@ Y&igrsupportl B IRjB08’'K SNE G KS

7Job numbers reflectightcasRa O2 YL SGS SYLX 28YSyid RFEGEFEE 6KAOK AyOfdzRSa G(KS F2tt26AY
dzNBldz 2F [FO62N) {GFGAaAGAOEAQ vdzl NISNX & /Syadza 2F 9VYLX 28 YoBsfate | yR 2 3S3a
unemployment insurance (Ul) system and are thus excluded from QCEW, 3mplbyed workers, and 4) extended proprietors.



Figure2.3: Jobs by major industry sector ihe Odessa College Service Ar2d23"

Mining, Quarrying, & Oil and Gas Extractidiil e —
Construction |IEEEEE—
Retail Trade [IEE—
Accommodation & Food ServiceSHINEEENEGEEES
Transportation & Warehousing il S
Government, Non-Educationjil S
Other Services (except Public Administratio i) R
Wholesale Trade [N
Government, Education [ IR
Health Care & Social AssistandEllNEGEGEGEGEGEGEEE
Real Estate & Rental & Leasingilll
Administrative & Waste ServiceSiIIINENEGEEEEE
Manufacturing [N
Finance & Insurance
Professional & Technical ServicdSillIIEEEGEGE
Agriculture, Forestry, Fishing & HuntinGi NG
Arts, Entertainment, & Recreationjiilll

Information [l
Educational Servicesiill
Management of Companies & EnterprisSll
Utilities [l
0 5,000 10,000 15,000 20,000 25,000

* Data reflect the most recent year for which data are availabightcastdata are updated quarterly.
Sourcelightcasttmployment data

Table2.4 and Figure2.4 presentthe meanearningsby education level ithe Odessa College Service Aagal

the state of Texasat the midpoint of the averagé 3 SR ¢ 2 NJ STN&einurberbl& & dekved from
Lightcastcomplete employmentdata on averageearningsper worker in theregion and the state.® The

numbers are then weitted by thecollegegld RSY2 ANIZLIK VB ONBR T8t S Ny Ay3Ia I NB
settlement patterns As shown, studentbave the potentialto earn more as they achieve higher levels of
education compared to maintaining a high school diploma. Studesits earnan associatelegreefrom OC

can expectapproximate wages 0$45,200per yearwithin the Odessa College Service Arapproximately
$9,400more than someone with a high school diploma.

8Wage rates in thé.ightcastMR-SAM model combine state and federal sources to provide earnings that reflect complete employment in the state,
including proprietors, selémployed workers, and others not typically included in regional or state data, as well as benefits and abbfforms
employer contributions. As suchjghtcastindustry earningsper-worker numbers are generally higher than those reported by other sources.



Table2.4: Average earnings by education levelaatOCA (i dzR Sayeér@édpoint

Difference from Difference from
Education level Regionalearnings next lowest degree Stateearnings next lowest degree
Less than high school $28,300 n/a $28,300 n/a
High school or equivalent $35,800 $7,500 $35,800 $7,500
Certificate $39,600 $3,800 $39,600 $3,800
Associate degree $45,200 $5,600 $45,200 $5,600
. OKSt 2NRa RS: $65,500 $20,300 $65,400 $20,200

Sourcelightcastemployment data

Figure2.4: Averageearnings by education level ah OCa (i dzR Sayeér@nidpoint
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Chapter 3:

Economiampactson the Odessa
College Service Areeconomy

OCimpacts the Odessa College Service Amaonomyin a variety of ways. Theollegeis an
employer and buyer of goods and servicksattracts monies thatotherwisewould not have
entered theregional economythrough its dayto-day and construction operations, and the
expenditures of its student&urther,it provides students with theknowledge skills and abilities

they need to become productive citizearsd addto the overalloutput of the region




In this chapter, we estimate the following economicimpacts of OC 1) operations spending impact, 2)
construction spending impact, 3) student spending impact, and 4) alumni impaetsuringhe incomeadded
in the regionas former studentexpandtheregionalS 02 y2Yé Qa &ad201 2F KdzYly OF LJ

When exploring each dhese economic impacts, we consider the following hypothetical question:

How would economic activity change ithe Odessa College Service Ar¢&®Cand all its alumni did not
exist in FY202223?

Each of the economic impacts should be interpreted according to tr
hypothetical question. Another way to think about the question is t¢ Net impactsreflect a truer

realize that we measure net impacts, not gross impacts. Gross impa measure of economic impact
represent an uppebound estimate in terms of qgdauring all activity since they demonstrate what
stemming from thecollege however, net impacts reflect a truer

would not have existed in the

measureof economic impact since they demonstrate what would no . .
regionaleconomy if not for

have existed in theegionaleconomy if not for thecollege
the college

Economic impact analyses use different types of impacts to estime

the results.The impact focused on in thistudy assesses the change in

income This measure is similar to the commonly uggdssregional product{GRP. Incomemay be further
broken out into thelabor income impactalso known as earningsyhich assesses the change in employee
compensation; and theon-labor income impact which assesses the change in business prdfibgiether,
labor income and nottabor income sum taotal income

Another way to state the impact is terms ofjobs, a measure of the number of fulhnd parttime jobs that
would be required to support the change imcome Finally, a frequently used measure is thales impact
which comprises the change in business sales revenue in the economy as a result of increased economic
activity. It is important to bear in mind, however, that much of this sales revenue leavesdimmaleconomy



through intemediary transactions and costsll of these measuresaddedlabor and norlabor incometotal
income, jobs, and sales; are used to estimate the economic impact results presented in ¢hepter. 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:

A Theinitial effect is the exogenous shock to the economy caused by the initial spending of money, whether
to pay for salaries and wages, purchase goods or seyyvarecover operating expenseBhis effect is only
represented by labor income and sales and has zerolabar income, as the initial effect of theollege
aLISYRAYy3I aiGSvya SEOtdzaAgSte FTNRBY Ada SvdberdeediSaQ 3
expenditures of thecollegeare reflected in the sales amount.

A The initial round of spending creates more spending in the economy, resulting in what is commonly known
as themultiplier effect. The multiplier effect comprises the additional activity that occurs across all
industries in the economy and may be further decomposed into the following three types of effects:

I Thedirect effectrefers 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.

| Theindirect effectoccurs as the supply chain of the initial industries creates even more activity in the
economy through intefindustry spending

I Theinduced effectrefers 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 differs slightly from that of other
commonly used inpubutput models, such as IMPLAN. For example, the initial effect in this study is called the
GRANBOG STFSOGE 08 QdaNI[K DNE FiaK A KI2SHNIY 00SAf yZRIAANS O S F F ¢
the combined direct and indirect effects defined in this study. To avoid confusion, readers are encouraged to
interpret the results presented in thishapterin the context of the terms andefinitions listed above. Note

that, regardless of the effects used to decompose the results, the total impact measures are analogous.

Multiplier effects in this analysis are derived usitightcasMulti-Regional Social Accounting Matrix (NRM)
input-output model that captures the interconnection of industries, government, and households in the
region ThelLightcastMR-SAM contains approximately,000industry sectors at the highest level of detail
available in the North American Industry Classification System (NAICS) and supplies the -spkfiy
multipliers required to determine the impacts associated with increased activity within a given egoiibte

Lightcast Initial Direct Indirect Induced

IMPLAN Direct Indirect Induced

9 SeeAppendix 4for an example of the intermediary costs included in the sales impact but not in the income impact.



multi-regional capacity of the MiBAM allows impacts to be measured in the region and state simultaneously,

I 0O02dzyiAy3a F2NJ h/Ua OGAGAGE Ay SIFEOK IINBFX Fa St
impacts on the region include impadi®m the college's regional activity, as well as the indirect and induced
multiplier effects that reach the region from the college's activity in the rest of the skademore information

on theLightcastMR-SAM model andts data sources, se&ppendix 5



Operations spendingmpact

Faculty and staff payrois part of theregiomQ & G 2 i | ,fand®eé Spdhalinbgd amployeesfor groceries,
apparel, and other household expenditures helps suppedionalbusinessesThe collegeitself purchases
supplies and services, andamy of its vendors are located inhe Odessa College Service Arddese
expenditurescreate a ripple effect that generatestill morejobs andhigher wageghroughout the economy

Table3.1 presentscollegeexpenditureqexcluding constructiorfpr the following three categories: 1) salaries,

wages, and benefits, 2) operation and maintenance ohpland 3) all other expenditurescluding purchases

for supplies and services. Also included in all other expenditures are expenses associated with grants and
scholarships. Many students receive grants and scholarships that exceed the cost of tuition and fees. The
collegethen dispenses this residual financial aid to students, who spend it on living expenses. Some of this
spending takes place in thhegion and is therefore an injection of new money into tregionaleconomy that

would not have happened ®DCdid not exist.In this analys, we excludalepreciationexpenses due to the

waythis measureis calculated in the national inpebutput accounts, and because depreciation represents the
devaliationof thecollegeld | 848G & NI GKSNJ KIFyY |y 2dziFt26 2F SE L

The first step in estimating the multiplier effects of tkellegeld 2 LISNI GA 2y f SELISYRA G
categories of expenditures to the approximately 1,000 industries ofLiightcastMR-SAM model. Assuming

that the spending patterns afollegepersonnel approximately match those of the averdagi&.consumer, we

map salaries, wages, and benefits to spending on industry outputs using national household expenditure
coefficientsprovided by Lightcastnational SAM Approximately 28% of O@mployees workin the Odessa

10 This aligns with the economic impact guidelines set by the Association of Public an@GtamdJniversities. Ultimately, excluding these
measures results in more conservative and defensible estimates.



College Service ArdaeeTable 21), andtherefore we conside8%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 theollegeDd & LISYRAY I LI GOSNy a |LILINRBEAYEFGStE& YI GOK
spending coefficients for NAICS03612 (Colleges, Universities, and Professional Schools (Local
Government))!* Operation and maintenance of plant expenditures are mapped to the industries that relate

to capital construction, maintenance, and support, while tudlegeld NB Yl Ay Ay 3 SELISY RA { dz
the remaining industries.

Table3.1: OCexpenses by functiorekcludingdepreciation),FY2022-23

In-region Out-of-region Total

expenditures expenditures expenditures

Expense category (thousands) (thousands) (thousands)
Employee salaries, wages, abénefits $10,018 $25,760 $35,777
Operation and maintenance of plant $4,188 $2,560 $6,748
All other expenditures $3,293 $17,582 $20,875
Total $17,498 $45,902 $63,401

We now havehree vectors of expenditures f@C one for salaries, wages, and benefits; another for operation
and maintenance of plant; and a thifdr the college gurchases ofuppliesand servicesThe nextstep is to
estimatethe portion of these expenditures that occainsidethe region The expenditures occurring outside
the regionare known as leakagedVe estimatein-region expenditures usingegional purchase coefficieat
(RPG®), a measure of the overall demand for the commodities produced by each sector that is satisfied by
regionalsuppliers, for ach of the approximatel§,000industriesin the MR-SAMmodel.*? For exampleif 40%

of the demand foNAIC$41211 (Offices of Certified Public Accountamsjatisfied byegionalsuppliers, the
RPC for thaindustry is 40%.The remaining 60%f the demand forNAICS 54121is provided by suppliers
located outside theregion The threevectors ofexpendituresare multiplied, industry by industry, by the
correspondingRPCto arrive at thein-region expendituresassociated with thecollege SeeTable3.1 for a
breakout of the expenditures that occuriregion Finally, n-regionspending is enteredndustry byindustry,

into the MR-SAMmodelQ anultiplier matrix, which in turn provides an estiate of the associatednultiplier
effectson regionallabor income, nofabor incometotal income sales,andjobs.

Table3.2 presents the economic impact obllegeoperationsspending The people employed b®Cand their
salaries, wages, and benefits comprise the initial effect, shown in the top row of the italtdems oflabor
income, nonlabor income total added incomesales,andjobs. The additional impacts created by the initial
effect appear in thenext four rows under thesection labeled multiplier effect Summingthe initial and

1 SeeAppendix Xor a definition of NAICS.

12SeeAppendix Sor a description otightcasQ & -SAM model.



multiplier effects the grossimpacts are$14.3 millionin laborincome and$2.9 millionin nonlabor income.
Thissums toatotal impactof $17.2 millionin total added incomeassociated with the spending of tleellege
and its employees in theegion Thisis equivalent tosupporting316jobs.

Table3.2: Operationsspending impagGtFY2022-23

Non-labor

Labor income income Total income Sales Jobs

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

Initial effect $10,018 $0 $10,018 $63,401 248
Multiplier effect

Direct effect $2,694 $1,439 $4,133 $7,481 36

Indirect effect $388 $152 $540 $1,033 5

Induced effect $1,214 $1,263 $2,476 $3,962 26

Total multiplier effect $4,295 $2,855 $7,150 $12,476 67

Gross impact (initial + multiplier) $14,313 $2,855 $17,167 $75,877 316

Less alternative uses @inds -$4,019 -$4,695 -$8,714 -$36,812 -95

Net impact $10,294 -$1,841 $8,453 $39,065 221

The$17.2 millionin gross impacis often reported by researchers as

the total impact. We go a step further to arrive at a net impact b

The total net impact of the

a given event in this case, the expenditure of-regionfunds onoc ~ college&2a 2 LIS NSB.5I A :
¢ had not occurredOCreceived an estimate89%of its funding from  Million in total added
sourceswithin the Odessa College Service Ard@is portion of the  income, which is equivalent
college &unding came fromthe tuition and fees paid by resident to supporting221jobs.

applying acounterfactualscenarioj.e., what would have happened if

students, fromthe auxiliary revenue and donations fromrivate

sources located within theegion from stateand locakaxes,andfrom

the financial aid issued to students btate and localgovernment We must account for the opportunity cost
of this inregionfunding.Had other industries receivedhese moniegather thanOGC incomeimpacts would
have still beencreated in the economyln economic analysigmpacts that occur undecounterfactual
conditions areused tooffset theimpacts thatactuallyoccurin order to derive the true impact of the event
under analysis.

We estimate thiscounterfactual bysimulating ascenario wherdan-region monies spent on theollegeare

instead spenton consumer goods and saving$his simulates the inegion monies being returned to the
taxpayers and being spent by the household sedfur approactis to establisithe total amount spent byn-
regionstudents and taxpayers o@G map this to the detailedndustriesof the MR-SAM model using national
household expenditureoefficients, use the industry RPCs to estimat@eigion spending, and run the in
regionspending throughthe MR ! a Y2 RSt Q& Ydzf GALIX ASNI YI GNAE (G2 RSNR
exercise are shown as negative values in the row labkegdesl alternative uses of fundsTable 3.2



Thetotal netimpactof the college3 operationsis equal to the gross impact less tlimpactof the alternative

use of fundg; the opportunity cost of theegionalmoney. As showrin the last row ofTable 3.2the college's
operations are labointensive, resulting in aet impactof approximately$10.3 millionin labor. However, in

the case of norabor income, the adjustment for alternative use of funds has a greater value than the
generated initial and multiplier gross impact, making the net #aor impact of operations spending
negative. Nevertheless, the overakttimpact is positive and significant. The labor and+edvor impacts sum

to $8.5 millionin total added incomeandis equivalent tosupporting221 jobs. Theseimpacts representnew
economic activitycreated in theregionaleconomysolely attributable to theoperationsof OC



Construction spending impact

In this section, we estimate the economic impact of the construction

spending of OC Because construction funding is separate fron
operations funding in the budgeting process, it is not captured in tr DuringFY202223, OC

operations spending impact estimated earlier. However, like operatior SPeNt a total 0f$19.5

spending, the construction spending creates subsequent rounds Million on various

spending and multiplier effects that generate still more jobs and incom construction projects.

throughout the region During FY2022-23, OCspent a totalof $19.5

million on various construction jects. These construction projects

includedrenovations and developments, suchtae new Health Science Building, the new Track Stadium, and
the Downtown Community Spaceall of which are key componentef the Vision 2030 campunovations

project.

AssumingOCconstruction spending approximately matches national construction spending patterns of NAICS
903612 (Colleges, Universities, and Professional Schools (Local Governmeat)nap OC construction
spending to the construction industries of the MFAM model. Next, we use the RPCs to estimate the portion
of this spending that occurs-region Finally, the irregionspending is run through the multiplier matrix to
estimate the direct, indirect, and induced effects. Because construction is so labor intensivegrihabor
income impact is relatively small.

To account for the opportunity cost of any-iagionconstruction money, we estimate the impact of a similar
alternative uses of funds as found in tlperations spending impacftThis is done by simulating a scenario
where inregionmonies 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 labor income as opposed to-labor income.

Table3.3presents the impacts ddCconstruction spending during 022-23. Note the initial effect is purely
a sales effect, so there is no initial change in labor or-ladyor income. The F202223 OCconstruction
spending creates a net total shertin impact of$5.9 millionin added income; the equivalent of supporting

66 jobs inthe Odessa College Service Area

Table3.3: Construction spending impackEY2022-23

Non-labor

Laborincome income  Total income Sales Jobs

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

Initial effect $0 $0 $0 $19,456 0
Multiplier effect

Direct effect $5,233 $1,225 $6,458 $12,439 72

Indirect effect $746 $174 $920 $1,772 10

Induced effect $491 $115 $606 $1,168 7

Total multiplier effect $6,470 $1,514 $7,984 $15,379 89

Gross impact (initial + multiplier) $6,470 $1,514 $7,984 $34,835 89

Less alternative uses of funds -$974 -$1,138 -$2,112 -$8,922 -23

Netimpact $5,496 $376 $5,872 $25,912 66




Student spending impact

Both inregion and outof-regionstudents contribute to the student spending impact©@f however, not all

of these students can be counteadward the impact.Of the inregion students, onlghe impact fromthose
students who were retained, or who would have left thegionto seek education elsewhere had they not
attendedOC ismeasured. Students who would have stayed in tbgionanyway are not countetbward the

impact since their monies would have been added to @dessa College Service Asnomy regardless of

OC. In addition, only the owdf-region students who relocated to th@dessa College Service Area to attend
the college are considered. Students who commute from outside the region or take courses online are not
counted towards the student spending impact because they are not adding money from living expenses to the
region.

While there werer,819students attendingdCwho originated fronthe Odessa College Service Afercluding
dual credit high school studés),*® not all of them would have remained in thregionif not for the existence

of OC We apply a conservative assumption tH&i%of these students would have lefhe Odessa College
Service Arefor other education opportunities iDCdid not exist* Therefore, we recognize that the-inegion
spending of782students retained in theegionis attributable toOC These students, called retained students,
spent money atbusinesses in theegion for everyday needs such agroceries, accommodationand
transportation. Of the retained students, we estimal®& lived on campus while attending theollege While
these students spend money while attending tbellege we exclude most of their spending for room and
board since these expenditures are already reflected in the impact otthlegel & 2 LISNI A2y a @

Relocated students are also accounted foOi@ & & (G dzRSy (i & LISy R A y2 B31studdnlis éined ! vy
from outside theregionand lived off campus while attendif@Cin FY2022-23. Another estimateb8 out-of-

region students lived on campus while attending tleellege. We apply the same adjustment dsscribed

above to the students who relocated and lived on campus during their itmie college. Collectively, the
off-campus expenditures of otdf-region students supported jobs and created new income in thgional
economy®®

The average costs for students appear in the first sectiorate3.4, equal to$16,561per student. Note that
this table excludes expenses for books and supplies, since many of thetmare already reflected in the
operations impact discussed in the previous section. We multiply®h@561in annual costs by th&,599
studentswho either were retained or relocated to the regibecause oDCand lived inregionbut off campus.

13 Note that because theollegewas unable to provide origin data for their namedit students, we assume that all n@mnedit students originated
from within theregion

14 SeeAppendix Ifor a sensitivity analysis of the retained student variable.

15 Online students and students who commutedttee Odessa College Service Afgam outside theregionare not considered in this calculation
because it is assumed their living expenses predominantly occurred irethenwhere they resided during the analysis year. We recognize that not
all online students live outside thegion, but keep the assumption given data limitations.



This provides us with an estimate of their total spendikgr students living on campus, we multiply the per
student cost of offcampus food purchases (assumed to be equal to 25% of room and board), personal
expenses, and transportation by the number of students who lived in the region but on campus whildiagten

(73 students) Altogether, offcampus spending of relocated and retained students generated gross sales of
$60.1 million. This figure, once net of the monies paid to student workers, yieldsffhReampus sales of $60.0
million, as shown in the bottom row ofable3.4.

Table3.4: Average student costs and total sales generatededbycated and retained
students inthe Odessa College Service ArEy2022-23

Room and board $13,545
Personal expenses $1,702
Transportation $1,314
Total expenses per student $16,561
Number of students retained 782
Number of students relocated 2,890
Gross retained student sales $12,799,082
Gross relocated student sales $47,265,076
Total gross oftampus sales $60,064,158
Wages andalaries paid to student workers* $84,779
Net off-campus sales $59,979,379

* This figure reflects only the portion of payroll that was used to cover the living expensel®cdted and retainedtudent
workers who lived in theegion

SourceStudent costs and wages provided by @Be number ofelocated and retainedtudents who lived in theegionoff campus
or on campuswhile attending is derived blightcastfrom the student origin data and iterm residence datgrovidedby OC

Estimating the impacts generated by t860.0 millionin student
spending follows a procedure similar to that of the operation: T total impact of student
impact described above. We distribute ti$60.0 millionin sales

spending ish24.1 millionin total

to the industry sectors of the MBBAM model, apply RPCs to . . .
_ _ _ _ added income and is equivalent
reflect inregionspending, and run the net sales figures througt

. - to supporting459jobs.
the MRSAM model to derive multiplier effects.

Table 3.5 presents the resultsThe initial effect is purely sales

oriented and there is no change in labor or nlaor income. The impact oélocated and retainedgtudent
spending thus falls entirely under the multiplier effect. The total impact of student spend®Bitgi® million

in labor income ands8.9 millionin nontlabor income. This sums together 824.1 millionin total added
income and is equivalent to supportinth9 jobs. These values represent the direct effects created at the
businesses patronized by the students, the indireffects created by the supply chain of those businesses,
and the effects of the increased spending of the household sector throughouttfienaleconomy as a result

of the direct and indirect effects.



Table3.5: Student spending impact, 2022-23

Non-labor

Labor income income Total income Sales Jobs

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

Initial effect $0 $0 $0 $59,979 0
Multiplier effect

Direct effect $11,915 $6,974 $18,889 $36,580 360

Indirect effect $1,729 $1,024 $2,753 $5,489 54

Induced effect $1,541 $909 $2,450 $4,640 46

Total multiplier effect $15,185 $8,907 $24,092 $46,709 459

Total impact (initial + multiplier) $15,185 $8,907 $24,092 $106,688 459




Alumniimpact

In this sectiopnwe estimate the economic impacts stemming

from the addedlabor income of alumni in combination with
0 KS A NJ S xddédioi&bbiEntbme. This impact is based
on the number of students who have attend€Cthroughout
its history. We then use this total number to consider the G the knowledge, creativity,

impact of those students in the singleY202223. Former  imagination, and entrepreneurship
students whoearneda degree as well as those who may no found in its alumni.

The greatest economic impact &C
stems from the added human capita

have finished their degree or did not take courses for cred
are considered alumni.

While OCcreatesan economic impact througits operations, construction, and studegpending, he greatest
economic impact oDCstems fromthe added human capitalg the knowledge,creativity, imagination, and
entrepreneurshipg found inits alumni. While attendingOG studentsgain experience,education and the
knowledge, skills, and abilitiesat increase their productivity and allow them to command a higher wage once
they enter the workforceBut the rewardof increased productivity does not stop theralentedprofessionals
make capital more productive too (e.g., buildings, production facilities, equipmérite enployers ofOC
alumni enjoy the fruits of this increased productivity in the form of additional-tadror income(i.e., higher
profits).

The methodology herediffers from the previousimpacts in one fundamental wayWhereas theprevious
spendingmpactsdepend on an annuallenewed injection ohew sales ito the regionaleconomy thealumni
impactis the result of years of past instruction and the associated accumulatibmmBn capital Theinitial



effect of alumniis made upof two main components. The first and largest of these isdabddedlabor income
of OQ3 former students The second component of thiitial effect is the added nonlabor incomeof the
businesses that employ formatudents ofOC

We begin byestimating the portion of alumnivho are employed in the workforce. Testimate thehistorical
employment patterns olumniin the region we use the following sets of data or assumptions:sBttling-in
factors to determine how long it takes the average student to settle into a cafe®rdeath, retirement, and
unemployment ratesfrom the NationalCenter forHealth Statisticsthe Social Security Administration, and the
Bureau of Labor Statisticand 3 state migration datafrom the Internal Revenue Servi¢éTheresult isthe
estimated portion of alumnifrom eachpreviousyearwho were still actively employed in thregionas of FY
2022-23.

The next step igo quantify the skills andhuman capitathat alumniacquiredfrom the college We use he
a0dzZRSYy 14 Q LONB &sdz@rioxy Foy ac@ifulatechuman capital The average number ofCHE
completed per studentin FY2022-23 was 12.9. To estimate the number o€HE present in the workforce
during the analysis yeanve use thecollege® historical student headcount over the pad0 years, fromFY
198384 to FY2022-23. We apply a40-yeartime horizon to include all alumni active in thegionalworkforce
who have not reached the average retirement age6at The time horizon, or number of years in the
workforce, is calculated by subtractinthe average age oOQ2 &tudentsfrom the retirement age of67.
However, because the alumni impact is based on credits achieved and not headcount, we caledlagzan
average age per credit rather than per student

We multiply the 12.9averageCHE per student bythe headcounsthat we estimate are still actively employed
from each of the previous yeat8 Students who enroll at theollegemore than one yeaare counted at least
twice in the historical enrollment data. Howeve&ZHI remain distinct regardless of when and by whom they
were earned, so there is no duplication in tR#Ecounts.We estimate there ar@approximately3.0 million
CHE from alumni active in the workforce

Next, weestimatethe value of theCHES, or the skills and human capital acquired ®Calumni. This islone
usingtheincrementall RRSR 1 02NJ AyO2YS adGSYYAy3a FTNRY (akded a i dzR.
labor income is the difference between the wage earnedd®yalumni and the alternative wage they would

have earned had they not attende®C Using theregional incremental earnings, credits required, and
distribution of credits at each level of study, we estimate twerage value peCHEo equal$140 This value

16 Settlingin factors are used to delay the onset of the benefits to students in order to allow time for them to find employment dedrsettheir
careers. In the absence of hard data, we assume a range between one and three years for students wate gvétia certificate or a degree, and
between one and five years for returning students.

17 According to a study performed by Pew Research Center, people who have already moved are more likely to move again tharmpetphot
move. Therefore, migration rates are dampened to account for the idea that if they do not move in the first tweafteangaving thecollege then
they are less likely to migrate out compared to the average person.

18 This assumes the average credit load and level of study from past years is equal to the credit load and level of stddptsftstlay.



represents theregionalaverage incremental increase in wages thatmniof OCreceived during the analysis
yea for everyCHREhey completed.

Because workforce experience leads to increased productivity and higher widgesalue perCHEvaries
RSLISYRAY 3 2 ywoikfsr& expéridneeiighiihé ghest value applied to tHeHE of students who
had been employed the longest by B§22-23, and the lowest value peCHEapplied to students who were
just entering the workforce. More information on the theory and calculations behind the valueCptE
appears inAppendix 6 In determining the amount of added labor income attributableatamni, we multiply
the CHE of former students in each year of the historical time horizpnthe corresponding average value
per CHHor that year,andthen sum the products together. This calculation ygdgproximately$415.6 million
in gross labor incomfrom increased wages received by former students i2622-23 (as shown imable3.6).

Table3.6: Number of CHE in workforce and initial labor income createdtive
Odessa College Service Aréx2022-23

Number of CHE in workforce 2,973,194

Average value pe€CHE $140
Initial labor income, gross $415,558,177
Adjustments for counterfactual scenarios

Percent reduction for alternative education opportunities 15%

Percent reduction for adjustment fdabor importeffects 50%
Initial labor income, net $176,612,225

The next two rows inTable 3.6 show two adjustmentausedto account for counterfactual outcome#s
discussed above,otinterfactual outcomes in economic analysis represetiat would have happened if a
given event hal not occurred The event inquestionis the education andtraining provided byOCand
subsequent influx of skilled labor into tliegionaleconomy.The first counterfactuascenario that we address
is the adjustment for alternative education opportunitids. the counterfactual scenario whe@Cdoesnot
exist we assume agrtion of OCalumniwould have received a comparable education elsewhere inrdggon
or would have left theregion and receiveda comparable education and then returned to thegion The
incrementaladdedlabor incomethat accrues to those studentscannot be countedoward the added labor
incomefrom OCalumni. The adjustment fomlternative educatioropportunities amounts to d5%reduction
of the $415.6 millionin added labor incomeThismears that 15%o0f the added labor incomé&om OCalumni
would have been generated in thregionanyway, everif the collegedid not exist For more information on
the alternative educatiormdjustment seeAppendix 7

The otheradjustmentin Table3.6 accounts for theimportation of labor. SupposeOCdid not exist and in
consequence there were fewer skilled workers in tiegion Businesses could still satisfy sowfetheir need
for skilled labor by recruiting from outsidbe Odessa College Service AN refer to thisas the laboimport
effect. Lacking informtion on its possible magnitudeve assume0%of the jobs that students fill ategional



businessesould have been filled byworkersrecruited from outsidethe regionif the collegedid 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 presence of cbBbege We conduct a sensitivity analysis for this
assumption inAppendix 1 With the 50%adjustment, the netaddedlabor income added to the economy
comes to$176.6 million as shown imMable3.6.

The$176.6 millionin added labor income appears under timitial effect in thelabor incomecolumn ofTable

3.7. To this we add amstimate forinitial non-labor income. As discussed earlier in this section, businesses
that employ formerstudents ofOCsee higher profits as a result of the increased productivity of their capital
assets.To estimate this additional income, we allocate the initial increase in labor inc8&i&(6 million to

the sixdigit NAICS industry sectors whestudentsare most likely to beemployed. This allocatioantails a
process that mapsompletersin the regionto the detailed occupationgr which those completers have been
trained, andthen maps he detailed occupations to the sikgit industry sectors in th®IR-SAM modé&?° Using

a crosswalk created bydtional Center for Education Statistics (NC&®) the Bureau of Labor Statistics, we
map the breakdown of theollegeQ @ompleters to the approximately 700 detailed occupations in the Standard
Occupational Classification (SOC) systEmally, we apply a matrix of wages by industry and by occupation
from the MR-SAM model to map the occupational distribution of tB&76.6 millionin initial labor income
effectsto the detailedindustry sectorsn the MR-SAM modef*

Once these allocations are complete, we apply the ratio of-latror to labor income provided by theIR-
SAM model for each sector to our estimate of initial labor incoiifés computation yields an estimat&99.8
million in addednon-labor income attributable to thecollegeQ alumni. Summingnitial labor and norAlabor
income togetherprovidesthe total initial effect of alumni productivity in the Odessa College Service Area
economy, equal to approximatel$276.4 million To estimate multiplier effects, weonvert the industry
specific income figures generated through the initial effect to sales using-s&iesome ratios from theviR-
SAM model. We then run the values through t&{ ! a Q& Ydzf G A LI ASNJ YI GNRE®

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

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

2L For example, if the MISAM model indicates that 20% jobsin SOC 58121 (Welders) occur in NAICS 332313 (Plate Work Manufactumirigg
given regionthen we allocate 20% of the initial labor income effect under SO€121 to NAICS 332313.



Table3.7: Alumni impact FY2022-23

Non-labor Total

Labor income income income Sales Jobs

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

Initial effect $176,612 $99,809 $276,421 $542,272 3,052
Multiplier effect

Direct effect $19,471 $11,708 $31,179 $59,537 343

Indirect effect $3,383 $1,961 $5,344 $10,184 62

Induced effect $28,323 $15,349 $43,672 $90,169 482

Total multiplier effect $51,176 $29,018 $80,194 $159,890 886

Total impact (initial + multiplier) $227,789 $128,827 $356,615 $702,163 3,938

Table 3.7 shows the multiplier effects of alumni. Multiplier effects occur aslumni generate an increased
demand for consumer goods and services through the expenditure of theireh wagesFurther, as the
industries wherealumniare employed increase their output, there is a corresponding increase in the demand
for input from the industriesA y G KS SYLJ 2 & STajether,athizlidiciimés génkratddyby the
expansions inbusiness input purchaseand household spendingonstitute the multiplier effect of the
increased productivity ofhe college® alumni The final results ar&51.2 millionin addedlabor income and
$29.0 millionin addednon-labor income, for an owvall total of $80.2 millon in multiplier effects. The grand
total of the alumniimpact is $356.6 millionin total added incomethe sum of alinitial and multiplierlabor

and nonlabor income effectsThis is equivalent teupporting3,938jobs.



Total OCimpact

The total economic impact o©Con the Odessa College Service Aoea be generalized into two broad types
of impacts First, on an annual basi®Cgenerates a flow of spendintpat has a significant impact otne
regionaleconomy.The impacts of thispending are captured by theperations, construction, and student
spending impacts. While not insignificant, these impacts do not capture the true purposeCofThe
fundamentalmission ofOCis to foster human capital. Every year, a new cohoffoofner OCstudents adds to
the stock of human capital ithe region, and a portion of alumni continues to add tiwe regionaleconomy

Table3.8 displays the grand total impacts @fCon the Odessa College Service Aexnomy in F202223.

For context, the percentages @Ccompared to the total labor income, total neabor income, combined

total income, sales, and jobs ihe Odessa College Service Araapresented inTable2.3andFigure2.3, are

included. The total added value 6fCis $395.0million, equivalentto 1.6%of the GRPof the Odessa College

Service AreaBy comparison, this contribution that thenllegeprovides on its own isearly as large as the

entire Health Care & Social Assistangdustry in theregion O & G2 G f A Y4884dbsimF¢LILIZ NI
202223. For perspective, this means thane out of every38 jobs in the Odessa College Service Aisa
supported by the activities ddCand its students.

Table3.8: TotalOCimpact, FY2022-23

Non-labor ~ Total

Labor income income Income Sales Jobs

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

Operations spending $10,294 -$1,841 $8,453 $39,065 221

Construction spending $5,496 $376 $5,872 $25,912 66

Student spending $15,185 $8,907 $24,092 $106,688 459

Alumni $227,789 $128,827 $356,615 $702,163 3,938

Total impact $258,764 $136,269 $395,033 $873,829 4,684
5 -

% of theOdessaCollege Service Area 2 0% 11% 1.6% 1.8% 2 7%

economy

These impacts from theollegeand its students stem from different industry sectors and spread throughout

the regionaleconomy.Table3.9 displays the total impact o®Cby each industry sector based on their two

digit NAICS code. The table shows the total impaopefrations, construction, students, and alumas shown
inTable3.85x o6 NR 1Sy R2g¢y o0& SI OK A Y R dzaréditbaledoSot BiNgpeocessysR A O A
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 tteggionaleconomy from thespending of the
collegeand its studentsand from whereOCalumni are employed. Fagxample,the spending ofOCand its



students as well as the activities of #amni in theMining, Quarrying, & Oil and Gas Extractiodustry sector
generated an impact d$59.3 millionin FY2022-23.

Table3.9: TotalOCimpactby industry, F202223

Industry sector Total income (thousands) Jobssupported
Mining, Quarrying& Oil and Gas Extraction $59,273 I 196 mmm
GovernmentNon-Education $45,273 E—— 478 I
RetailTrade $40,417 E— 534 EE——
WholesaleTrade $36,976 EE—— 131 mm
Construction $31,733 339 s
Government Education $30,868 ——— 565 I
Other Services (except Public Administratior $23,833 mm 696 I
Accommodation& Food Services $22,939 = 515
RealEstate & Rental & Leasing $19,188 136 ==
HealthCare & Social Assistance $16,931 == 358
Manufacturing $11,505 mm 9% M
Professionak Technical Services $11,216 mm 148 mm
Transportation& Warehousing $11,089 W= 82 m

Finance& Insurance $7,520 M= 56 N
Administrative& Waste Services $7,039 = 134 mm

Utilities $6,614 M 10 |
Information $4,660 H 26 1

Arts, Entertainment, & Recreation $2,556 1 79 =
Agriculture Forestry, Fishing, & Hunting $2,310 1 31 1
Educational Services $2,244 1 63 H
Managementof Companies & Enterprises $849 | 11 |

Total impact $395,033 4,684

Sourcelightcastmpact model



Chapter 4:

The benefits generated WyCaffect the lives of many people. Thest obvious beneficiaries are
the college students they give up time and money to go ttoe collegein return for a lifetime of
higherwagesand improved quality of life. Buhé benefits do not stop there. As students earn
more, communities and citizens throughodiexasbenefit from an enlarged economy and a
reduced demand for social servicés.the form of increased tax revenues and public sector
savings, the benefits of educatiextend as far athe state and locajovernment

Investment analysis is the process of evaluating total costs and measuring these against total
benefits to determine whether a proposed venture will be profitalbleenefits outweigh costs,

the investment is worthwhile. If costs outweigh benefits, the investment will lose moneyaltd

be considered infeasiblén thischapter, we evaluateOCas an investment from the perspectives

of studentstaxpayers and society




To enroll inpostsecondaryeducation students pay for tuition anflorgo monies thatotherwise they would
have earned had they chosen to work insteadcatiend college From the perspective of students, education
isthe same asn investment Studentdncur a cost, oput up a certain amount of mongwith the expectation
of receivingbenefitsin return. The total costs consisf the tuition and feesas well astudent loan interest
that studentspayandthe opportunity cost offorgonetime and money The benefits are the higher earnings
that students receivas aresult of their education

Student costs consist dfiree main items: direct outlaysopportunity costs, and future principal and interest
costs incurred from student loan®irect outlays include tuition and fees, equal®®3.3 millionfrom Figure
2.1. Direct outlays also include the cost of books and supplies. On averagi@anfitudents spen$s52each
on books and supplies during the reporting yeamMultiplying this figureby the number of fulitime
equivalents (FTEs) produced®€in FY202223% generates a total cost 3.6 millionfor books and supplies

In order to pay the cost of tuitiorsomestudents had to take out loans. These students not only incur the cost
of tuition from thecollegebut also incur the interest cost of taking out loans. Ii2B22-23, students received

a total of$829.6 thousandn federal loans to attendDC?* Students pay back these loans along with interest
over the span of several years in the future. Since students pay off thesedwantime, they accrueo initial

cost during the analysis year. Hence, to avoid double counting,$829.6 thousandn federal loans is
subtracted from the costs incurred by students inZ022-23.

In addition to the costof tuition, books, and suppliesstudents also experiencean opportunity cost of
attending collegeduring the analysis yeaOpportunity cost is the most difficult component of student costs

to estimate It measuresthe value of time and earningergone by students who go taollegerather than
G2N]l @ ¢2 OFftOdAf S Adz S ySSR G2 (1y26 GUKS RAFFSNB
they actually earn while attendintie college

2S RSNRAOGS (KS aiddzRSyidaQ ¥FdzZ f S| NY Aegrangdlidgels ;wyabla2t4t o &
according to theeducation levelbreakdown of the student populatioat the start of the analysis yea?
However, he earningslevels inTable2.4 reflect what average workers earn at timeidpoint of thdr careers,

22Based on the data provided I§C

Z A single FTE is equal 30 CHEsso there were6,462FTEs produced by students in F022-23, equalto 193,859CHE divided bythe weighted
average number o€HE per student

24Due to data limitations, only federal loans are considered in this analysis.

% This is based on students who reported their prior level of educatio@@The prior level of education data was then adjusted to exclude dual
credit high school students.



not while attendingthe college Because of this, &vadjust theearningdevelsto the averageage of the student
population (26) to better reflect their wagesat their current age?® This calculation yields an averagsl
earning potential of23,827per student

In determininghow muchstudents earn while enrolled in postsecondary education, 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 earningsS dza S { K SHRiroddzRo8 ysiagp@xy for time,

under the assumption that the mor€HIs students earn, the less time they have to work, andnsequently,

the greater theirforgone earnings Overall,studentsattending OCin FY202223 earnedan average ofl4.2

CHE perstudent (excluding dual credit high school studentahich is approximately equal t7%of a full
academic yeaf’ We thusinclude no more thar$11,311(or47%2 ¥ G KS &G dzZRSyGaQ Fdzf f S
opportunity costcalculations

LY20KSNI FFEOG2NJ G2 02y aiRSNI A aenivlkdinpasisezenSayyledutatiality LI 2 &
is estimated that69%of students are employed For theremainder of studentswe assume that they are

either seeking work or planning to seek work once they complete their educational gyadtoosingo enroll,
therefore, nonworking students give up everything that they can potentially earn during the academic year
(i.e., the $11,31). The total value of theiforgoneearningsthus comes td37.7 million

Working students are able to maintain all or part of thearningswhile enrolled. However, many of them
hold jobs that pay less than statistical averages, usually becthuse are the only jobs they can firtdat
accommodate their course schedul@hese jobs tend to be at entry level, such as restaurant servers or
cashiers. To account for this, we assume that working studbatd jobs that pay75%of what they would
have earned had they chosen to work ftithe rather than go tacollege?® The remainin25%comprises the
percentageof their full earning potential that thejorgo. Obviously this assumption varies by perspsome
studentsforgo more and others lessSince we do noknowthe actual jobs that students holghile attending,

the 25%in forgoneearnings serves as a reasonable average.

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 piaf their decision to attend theollegetoday. 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
AYyGiSNBaled ¢KS FANRG adGSLI Ay O Herntndzthé paybgcEtima fordhe Bansi a Q €
The$829.6 thousandin loans was awarded t®30students, averagin§3,607per student in the analysis year.
However, this figure represents only one year of loans. Because loan payback time is determined by total

2 Further discussion on this adjustment appeard\ppendix 6
27Equal tol4.2 CHE divided by30, the assumed number €€HE in a fulitime academic year.

28 Lightcast provided an estimate of the percentage of students employed because OC was unable to providikigdigure excludes dual credit
high school students, who are not included in the opportunity cost calculations.

2 The75%assumption is based on the average hourly wage of jobs commonly held by working students divideddmnjidghalaverage hourly
wage. Occupational wage estimates are published by the Bureau of Labor Statistics (see http://www.bls.gov/oes/current/b&s) nat



indebtedness, wassumethat sinceOCis atwo-yearcollege students will be indebtetivice that amount, or
$7,2140n average. According to the U.S. Department of Education, this level of indebtedness wilptake
10years 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 0$829.6 thousandaver time. After taking into consideration the time value of money,

this means that students will pay off a discounted present valu$6®2.2 thousandn principal over thel0

years. In order to calculate interest, we only consider interest on the federal loans awarded to students in FY
2022-23. Using the student discount rate df9%"* as our interest rate, we calculate that students will pay a

total discounted present value @183.3 thousandn interest on student loans throughout the fir&é0 years

of their working lifetime. The stream of these future interest costs together with the stream of loan payments

is included in the costs of Column 5Tadble4.2.

The stepdeading up to the calculation of student costs appeail able4.1. Direct outlays amount t§&16.1
million, the sum of tuition and fees$(3.3 millio and books andupplies $3.6 millior), less federal loans
received ($829.6 thousand). Opportunity costs for working andworking students amount to $51.5 million,
excluding $7.4 million in offsetting residual aid that is paid directly to stud&mally, we have the present
value of future student loan costs, amounting to $815.6 thousand between principal and int&w@siming
direct outlays opportunity costs, and future student loan codtsggether yields a total of68.3 millionin
present value student costs.

30 Repayment period based on total education loan indebtedness, U.S. Department of Educag@nht2@s://studentaid.ed.gov/sa/repay
loans/understand/plans/standard.

%1 The student discount rate is derived from the thrgear average of the baseline forecasts for theyEar discount rate published by the
Congressional Budget Office. See the Congressional Budget Office, Student Loan and Pell Grant €\gya2023 Badme.
https://www.cbo.gov/data/baselineprojectionsselectedprograms.

32 Residual aid is the remaining portion of scholarship or grant aid distributed directly to a student aftesltbgeapplies tuition and fees.



Table4.1: Present value of student costs, EY22-23 (thousands)

Direct outlaysin FY202223
Tuition and fees
Less federal loans received
Books and supplies

Total directoutlays

$13,314
-$830
$3,567
$16,052

Opportunity costsin FY202223
Earningdorgoneby nonworking students
Earningdorgoneby working students
Less residual aid

Total opportunity costs

$37,653
$21,173
-$7,359
$51,467

Future student loan costs (present value)
Student loan principal
Student loan interest

Total present value student loan costs

$632
$183
$816

Total present value student costs

$68,334

Having estimatedhe costs of education to students, we weigh these costs against the benefits that students

receive in return.Therelationshipbetween education and earnings is well documented and forms the basis
for determiningstudent benefits. As shown inTable2.4, state mean earningslevels at the midpoint of the
averagel 3SR ¢ 2 NJ Bddase as(peoN® &t Ndve higher levels of educafitwe differences between
state earningslevels define thancrementalbenefitsof moving from one education level to the next

I 1Se 02YLRYySyld Ay RSGSN¥YAYyAYy3
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streant i.e., what they can expect to earn in return for the investment they miakeducation We calculate
the future benefits stream tahe college® FY202223 students first by determining their average annual
increase irearnings equal t0$26.3 million This value represents the higheagesthat accrue to students at

the midpoint of their careers and is calculated based on the marginal wage increasesCH B#hat students
complete while attendinghe college Using the state oTexasearnings, the marginal wage increase @HE
is$136 For a full description of the methodology ubéo derive the$26.3 million seeAppendix 6

The ®cond step is to project th&26.3 millionannual increase irarningsinto the future, for as long as
students remain in the workforcéVe do thisby using theextendedMincer functionto predict the change in
earnings at eactpoint Ay 'y AY RA @A R dzFThe Mircér ZuNdtion ¥ BA DA WEESIR FNR Y

seminal work on human capital (38). The functioS & G A Y I (1 S &
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and post-schooling experienceWhile some have criticized A y OS N & S| N/ is gtill dphe day O i A 2

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



recent data and has served as the foundation for a variety of research pertaining to labor economics. Card
(1999 and2001)addresss a number of these criticismssingU.S based research over the last three decades
and concludes that any upward biastire Mincer parameters is on the order of 10% or leShus,to account

for any upward bias, weonservativelyincorporate a 10% reduction in our projected earnings, otherwise
known as the ability bias.

Further, due to inconsistencies in theriginal quadratic Mincer specificatigi* as noted above, & use a

enhanced version of th®lincer functiorr aquartic specification that, besides the education level and work
experience variables, factors in demographic characteristics such as sex and race/ettmnjgibject, as
LINEBOAASE @ & LJ2a&aaA ovadestrajectiiries®™ WihNhe $2613 anifliczRefrgsaniing the
d0dzRSYy1aQ KAIKSNI SI NYAY 3 ave apply scaals fromitiinieifundtionfoFieldi K S A N
a dream 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 &7agéis

earnings stream appears i@olumn 2of Table4.2.

Table4.2: Projected benefits and costs, studgrrspective

1 2 3 4 5 6
Grosshigher Net higher
earningsto earningsto
Years out students % active in students Student costs Net cash flow
of school (millions) workforce* (millions) (millions) (millions)
0 $8.6 20% $1.8 $67.5 -$65.8
1 $9.9 29% $2.9 $0.1 $2.8
2 $11.1 34% $3.8 $0.1 $3.7
3 $12.4 42% $5.3 $0.1 $5.2
4 $13.8 54% $7.5 $0.1 $7.4
5 $15.1 96% $14.5 $0.1 $14.4
6 $16.5 95% $15.7 $0.1 $15.6
7 $17.8 95% $17.0 $0.1 $16.9
8 $19.2 95% $18.2 $0.1 $18.1
9 $20.5 95% $19.4 $0.1 $19.3
10 $21.7 95% $20.6 $0.1 $20.5
11 $23.0 95% $21.7 $0.0 $21.7
12 $24.2 94% $22.8 $0.0 $22.8
13 $25.3 94% $23.8 $0.0 $23.8
14 $26.3 94% $24.8 $0.0 $24.8
15 $27.3 94% $25.6 $0.0 $25.6
16 $28.3 93% $26.4 $0.0 $26.4

% Hamlen, S. S., & Hamlen, W. A. (2012). The inconsistency of the quadratic Mincer equation: A proof. ThEcmtaraics Letters, 2(2), 1-120.
https://doi.org/10.4236/tel.2012.22021
35 Murphy, K. M., & Welch, F. (1990). Empirical-ageningsprofiles. Journal of Labor Economics, 8(2),-2Q2.



Table4.2: Projected benefits and costs, studgrerspective

1 2 3 4 5 6
Grosshigher Net higher
earningsto earningsto
Yeas out students % active in students Student costs Net cash flow
of school (millions) workforce* (millions) (millions) (millions)
17 $29.1 93% $27.2 $0.0 $27.2
18 $29.9 93% $27.8 $0.0 $27.8
19 $30.6 93% $28.4 $0.0 $28.4
20 $31.3 92% $28.8 $0.0 $28.8
21 $31.9 92% $29.3 $0.0 $29.3
22 $32.3 91% $29.6 $0.0 $29.6
23 $32.8 91% $29.8 $0.0 $29.8
24 $33.1 91% $30.0 $0.0 $30.0
25 $33.4 90% $30.1 $0.0 $30.1
26 $33.6 90% $30.1 $0.0 $30.1
27 $33.8 89% $30.1 $0.0 $30.1
28 $33.9 88% $30.0 $0.0 $30.0
29 $34.0 88% $29.8 $0.0 $29.8
30 $34.0 87% $29.6 $0.0 $29.6
31 $33.9 86% $29.3 $0.0 $29.3
32 $33.9 85% $28.9 $0.0 $28.9
33 $33.7 85% $28.5 $0.0 $28.5
34 $33.6 84% $28.1 $0.0 $28.1
35 $33.4 83% $27.6 $0.0 $27.6
36 $33.2 81% $27.0 $0.0 $27.0
37 $32.9 80% $26.5 $0.0 $26.5
38 $32.7 79% $25.9 $0.0 $25.9
39 $32.4 78% $25.3 $0.0 $25.3
40 $32.1 77% $24.6 $0.0 $24.6
Present value $355.0 $68.3 $286.7
Internal rate of return 18.6%
Benefit-cost ratio 5.2
Payback period (no. of years) 7.0

FoLYOf dRSEAVKSTHOSHANEAYAR FGGNRGAZY ®

Sourcelightcastmpact model

As shown inTable 4.2, the $26.3 millionin gros higher earningsoccursaround Year 14, which is the
approximateY A RLJ2 A y (i 2 Ffutirdw®rkidgcaizRiyiventheQverageageof the student population
and an assumed retiremeémage of67. In accordance witlthe Mincerfunction, the grosshigherearningsthat
accrie to students in the yearseading up tothe midpointare less than$26.3 millionand the grossigher
earningsin the years after the midpoirdre greater than$26.3 million
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by students who are either not yet active in the workforoe who leave the workforce over time. This
adjustment appears irColumn 3of Table4.2 and represents the percentage of theY 202223 student
population thatwill be employed in the workforce in a given ye&tote that the percentages in the first five

years of the time horizon are relatively lower than those in subsequent years.sTihécause many students
delaytheir entry into the workforce either becausehey are stillenrolled at thecollegeor because they are

unable to find a job immediately upon graduatioAccordingly, v I LILJ & | & SAy & T Ftw @ &2 N
account forthe time needed by students to find employment and settle into their careAssdiscussed in
Chapter3, sttling-in factorsdelaythe onset of the benefits by one to three yedm students who graduate

with a certificate or alegreeand by one to five years fategreeseeking students who do not complete during

the analysis year

Beyond the first five years of the time horizatudents will leave the workforcdor any number of reasons,
whether death, retirement, or unemployment. We estimate the rate of attrition usthg samedata and
assumptions applied in the calculation of the attrition rate in the economic impact analySisagfter3.3 The
likelihoodof leavingthe workforce increases adudentsage, sahe attrition rate is more aggressive near the
end of the time horizon than in the beginningolumn4 of Table4.2shows the nehigherearningsto students
after accounting for both the selihg-in patterns and attrition.

Having estimatedi K S & { am®sSagdith@ifiiture benefits stream, the next step is to discount the results
to the present to reflect thdime value of money. For the student perspectiwe assume a discount rate of
4.9%(see below. Because students tend to rely upon debt to pay for educatjore. they are negative savers

Discountrate

The discount rate is a rate of interest that converts future costs and benefits to present values. For example, !
in higher earnings realized 30 years in the future is worth much less than $1,000 in the present. All future
must therefore be expessed in present value terms in order to compare them with investments (i.e., costs) n
today. The selection of an appropriate discount rate, however, can become an arbitrary and controv
undertaking. As suggested in economic theory, the discouniéirS & K2 dzf R NBX ¥t SOG GKS
capital, i.e., the rate of return one could reasonably expect to obtain from alternative investment schemes. |
study we assume 4.9%discount rate from the student perspective and& %discount rate from the perspectives
of taxpayers and society.

3% See the discussion of the alumni impact in ChagteFhe 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 pattezrstudent investment
analysisbecause the higher earnings that students receive as a result of their education will accrue to them regardless of whigme they
employment.



¢ their discount rate is based upon student loan interest ratésn
Appendix 1 we conduct a sensitivity analysis this discount rate.The

OCstudents see an

present valueof the benefits is thencompared to student costs to derive
_ _ _ _ average rate of return of
the investment analysis results, expressed in termsadfenefit-cost

0 .
ratio, rate of return, and payback period’he investment is feasible if Bl el Iyt

returns match or exceed the minimuthreshold valuesj.e., abenefit- of ime and money.
costratio greater thanl.0, a rate of return that exceeds the disunt

rate, and a reasonably shopyback period.

In Table4.2, the net higherearningsof studentsyield a cumulativaliscountedsum ofapproximately$355.0

million, the present value of all of the futurearningsincrements(seethe bottom section of Column)4This

YIe tftaz2z 6S AYUGSNIINBGSR Fa (KS 3 N&aiagsshdamlin éffet thé & a S
aggregateFY2022-23 student body is rewardefbr its investment inOCwith a capital asset valued §855.0

million.

¢ KS aiddzRSy il aQthédlgeis shdwnh Glint §dRTalled.2, equal toa present value 0$68.3
million. Comparinghe costwith the present value of benefits yields a studdrgnefit-costratio of 5.2 (equal
to $355.0 millionin benefits divided by68.3 millionin costs).

Another way to compare the sameenefits stream and associated cost is to compute the rate of retiihe
rate of returnindicates the interest rate thaa bank would have to paydepositor to yield an equally attractive
stream of future payments® Table 4.2 shows students of OCearning average returns af8.6%on their
investment of time and money. Thisasfavorablereturn compared, for example, tapproximatelyl% on a
standard banksavings account, dt0.1%on stocks and bonds (3fear average return).

Note that returns reported in this study are real returns, not nominal. When a bank promises to pay a certain
rate of interest on a savings account, it employs an implicitly nominal rate. Bonds operate in a similar manner.
If it turns out that the inflatiom 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 returntba investment is only 2%. hable4.2, the 18.6%
student rate of return is a real rate. With an inflation rate26%(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 is21.2% higherthan what is reported iffable4.2.

%7 The student discount rate is derived from the most recent thyear average baseline forecasts for theyiéar Treasury rate published by the
Congressional Budget Office. See the Congressional Budget Office, Student Loan and Pell Grant ®hgya2023Baseline.
https://lwww.cbo.gov/data/baselineprojectionsselectedprograms.

% Rates of return are computed using the familiar internal rafereturn 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 tipgirat 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 papexddic payments,

but there is no principal recovery at the end. These differences itbstanding comparable cash flows for both bank and education investors yield
the same internal rate of return.



The payback period is defined as the length of time it takes to entirely recoup the initial investhigayond
that point, returns are what economists would call pure costless.rAstindicated iriTable4.2, students at
OCsee, on average, a payback periodrdd years meaning7.0years after their initial investment dbrgone
earnings and oubf-pocket coststhey will have received enough higher future earnings to fulbpverthose
costs Figure4.1).

Figure4.1: Student payback period
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SourceLightcastmpact model

% Payback analysis is generally used by the business community to rank alternative investments when safety of investmisstseisi@ngreatest
drawback is it does naiccount forthe 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 tdnesinot accountor

student living expenses

The economic value dddessa College 54



From the taxpayer perspective, the pivotal step igdgtermine thepublic benefitsthat specificdly accrue to

state and locagovernment. For example, benefits resulting fraaarningsgrowth are limited to increased

state and locatax payments. Similarly, savings related to improved health, reduced crime, and fewer welfare
and unemployment claimsdiscussed beloware limited to those received strictly bgtate and local
government. In all instances, benefits to private residents, local businesses, or the federal government are
excluded.

As a result of their time aOC students earn more because of the skills they learned while attending the
college 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 norlabor (i.e., capital) income arconsidered the effect of a skilled workforce. These in turn
increase tax revenues sinsgate and locajovernment is able to apply tax rage¢o higher earnings.

Estimating the effectoOC2y AYONBI aSR (I E NB@SydzSa o0S3aaya 6AGK
earningsstream, which is displayed in Column 4 Tdble4.2. To hese net higher earningsve apply a
multiplier derived fromLightcas® MR-SAM model to estimate the added labor income created in the state as
students and businesses spend their higkarnings*® As labor income increases, so does #abor income,

which consists of monies gained through investments. To calculate the growth idabon income, we

multiply the increase in labor income by a ratio of thexasgross state product to total labor income in the

state. We alsdncludethe spending impacts discussed @hapter3 that were created inFY2022-23 from
operations, construction, and studespending measuredat the state level To each of theseye applythe
prevailingtax rates so we capture only the tax revenues attributabletate and locajovernmentfrom this
additionalrevenue

Not all ofthesetax revenuesnay be counted as benefits to the state, however. Some students leave the state
during the course of their careers, and the higlearningsthey receive as a result of their education leave the
state with them. To account for this dynamic, we combine student settlement data frorndhegewith data

on migration patterns from thénternal Revenue Servide estimate the number of students who will leave
the state workforce over time.

2S LI e FYy23KSNJI NBRdAzOGA2Y FFOG2NI G2 | O002dzyd F2NJ (Fk
same adjustment that we use in the calculation of the alumni impa&@hapter3 and is designed to account
for the counterfactual scenario wher®Cdoes not exist. The assumption in this case is that any benefits

“CFor a full description of theightcastMR-SAM model, sedppendix 5



generated by students who could have received an education even withoutahegecannot be counted as
new benefits to society. For this analysis, we assume an alternative education varidtiegaheaning that
15%of the student population at theollegewould have generated benefits anyway even without todlege
For more information on the alternative education variable, #gmendix 7

2S X e | FAYEFE FR2dzAGYSyd FIFOG2NI G2 F002dzyd F2NJ
directly linked to thestate and localgovernment costs of supporting theollege As with the alternative
education variable discussed under the alumni impact, the purpose of this adjustment is to account for
counterfactual scenarios. In this case, the counterfactual scenawbese state and locagjovernment funding

for OCdid not exist andOChad to derive the revenue elsewhere. To estimate this shutdown point, we apply
asubY2 RSt GKIG aAaydz FdSa GKS addzRSy i stade arRdSocdsypport © dzNIJ S
zero and progressively increasing student tuition and fees. As student tuition and fees increase, enroliment
declines. FoOC the shutdown point adjustment i8%, meaning that the college could not operate without
taxpayer support. As such, no reduction appliest more infomation on the theory and methodology behind

the estimation of the shutdown point, se&ppendix 9

After adjusting for attrition alternative education opportunitiesand the shutdown pointwe calculate the
present value of the future addetx revenueghat occur in the state, equal t8105.6 million 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, discounted to current year dollars to
account for the time value ahoney.Gven that the stakeholder in this case tsetpublic sector, we use the
discount rate 0f0.7% This is thdhree-year average of theeal Treasury interest rateeported by the Office

of Management and Budget (OMB) for -§8ar investments, and id\ppendix 1 we conduct a sensitivity
analysis of this discount ratg.

In addition to the creation of higheiax revenues to thestate

and localgovernment education is statistically associated with .. :
In addition to the creation of

a variety of lifestyle changes that generaecial savings, also

. . _ higher tax revenuego the state
known as external or incidental benefits of education. Thes

represent the avoided cost® the governmentthat otherwise and localgovernment, education is

would have been drawn from public resources absent th statistically associated with a
education provided by{DC Governmentavingsappear inFigure  Variety of lifestyle changes that
4.2 and Table4.3 and break down into three main categories: 1) generatesocial savings

health savings, 2) crime savings, and iBfome assistance

MThF¥FFAOS 2F al yl3SySyid | yR -9deRFBIIN aG5/ASEGZdzy (S valSi § adzNIOKNJa/Sza i y R wSt | G4 SR
Notes and Bonds of Specified Maturities (in Percent). https://www.whitehouse.govd@rgent/uploads/2023/02/M23-12-AppendixG
Update_DiscounRates.pdf. Last revised February 17, 2023.



savings. Health savings include avoided medical dbstswould have otherwise been covered btate and
localgovernment Crime savings consist of avoided costs to the justice system (i.e., police protection, judicial
and legal, and correctiopsincome assistanckenefits comprise avoided costs due to the reduced number of
welfareand unemployment insurance claims.

The model quantifiegovernmentsavings 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 surveylyzing the correlation between education
and health, crimeand income assistancat the national and state level. We spread the probabilities across
the education ladder and multiply the marginal differences by the numbetwdents who achieve@€HE 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 twlege will not have poor health, commit crimes, or
demand income assistanc®/e dampen these results by the ability bias adjustment discusselier in the
student perspective sectiomnd in Appendix 6to account for factors (besides education) that influence
individual behavior. We then multiply the marginal effectseafucationby the associated costs of health,
crime, and income assistanc® Finally, we apply the samadjustments for attrition,alternative education

and the shutdown pointo derive the net savings tthe government Total government savings appear in
Figure4.2 and sum ta$14.6 million

Figured.2: Present value of government savings

Health

Income assistance .
$4.3 million

$4.7 million

Total government savings

$14.6 million
Crime
$5.7 million

Sourcelightcastimpact model

“2For a full list of the data sources used to calculate the social externalities, see the Resources and References seaisodppeadix 1dfor a
more in-depth description of the methodology.



Table4.3 displaysall benefits to taxpayetsThe first row shows the addddx revenuesreated in the state,
equal to$105.6 milliorx  F NB Y & (i deRrBiyg @ddeadésiiranié&bNdincome, and spending impacts.
The sum of thegovernmentsavings and the added income in the statebi20.3 million as shown in the
bottom row of Table4.3. These savingsontinue toaccrue in the future as long as th&/'2022-23 student
population ofOCremains in the workforce.

Table4.3: Present value of added tax revenue and government savings (thouse

Added tax revenue $105,611
Government savings
Healthrelated savings $4,289
Crimerelated savings $5,680
Income assistancsavings $4,674
Total government savings $14,643
Total taxpayer benefits $120,255

SourceLightcastmpact model

Taxpayer costs are reported Trable4.4 and come tdb46.2 million equal to the contribution o$tate and local
government toOC In return for their public support, taxpayevdll receivean investment beneficost ratio
of 2.6 (=$120.3 million+=$46.2 millior), indicating a profitable investment.

Table4.4: Projected benefits and costs, taxpayer perspective

1 2 3 4
Benefits to taxpayers Stateand locald 2 @
Yeas out of school (millions) costs(millions)  Net cash flow (millions)
0 $1.7 $46.2 -$44.5
1 $0.6 $0.0 $0.6
2 $0.8 $0.0 $0.8
3 $1.1 $0.0 $1.1
4 $1.5 $0.0 $1.5
5 $2.8 $0.0 $2.8
6 $2.9 $0.0 $2.9
7 $3.1 $0.0 $3.1
8 $3.2 $0.0 $3.2
9 $3.3 $0.0 $3.3
10 $3.5 $0.0 $3.5
11 $3.6 $0.0 $3.6
12 $3.7 $0.0 $3.7
13 $3.8 $0.0 $3.8
14 $3.9 $0.0 $3.9




Table4.4: Projected benefits and costs, taxpayer perspective

1 2 3 4
Benefits to taxpayers ~ Stateand locald 2 @
Yeass out of school (millions) costs(millions)  Net cash flow (millions)
15 $4.0 $0.0 $4.0
16 $4.0 $0.0 $4.0
17 $4.1 $0.0 $4.1
18 $4.1 $0.0 $4.1
19 $4.2 $0.0 $4.2
20 $4.2 $0.0 $4.2
21 $4.2 $0.0 $4.2
22 $4.2 $0.0 $4.2
23 $4.2 $0.0 $4.2
24 $4.2 $0.0 $4.2
25 $4.2 $0.0 $4.2
26 $4.2 $0.0 $4.2
27 $4.1 $0.0 $4.1
28 $4.1 $0.0 $4.1
29 $4.0 $0.0 $4.0
30 $4.0 $0.0 $4.0
31 $3.9 $0.0 $3.9
32 $3.8 $0.0 $3.8
33 $3.8 $0.0 $3.8
34 $3.7 $0.0 $3.7
35 $3.6 $0.0 $3.6
36 $3.5 $0.0 $3.5
37 $3.4 $0.0 $3.4
38 $3.3 $0.0 $3.3
39 $3.2 $0.0 $3.2
40 $3.1 $0.0 $3.1
Present value $120.3 $46.2 $74.1
Internal rate of return 6.2%
Benefit-cost ratio 2.6
Payback period (no. of years) 15.7

SourceLightcasimpact model



At 6.2% the rate of return to state and local taxpayers is
favorable.Given that the stakeholder in this case is the publi o fit cost ratio of2.6 means

sector, we use the mentioned earlier discount rate0of% the . L.
OCisagood public investment

three-year average of the redreasury interest rate reported by

_ _ since the taxes fron®Cstudent
the Office of Management and Budget for-88ar investments.

. higher earnings and reduced
This is the return governments are assumed to be able to ea 9 9

on generally safe investments of unused funds, or alternativel government expenditures not only

the interest rate for which govements, as relatively safe T€COVEr taxpayer costs but grow
borrowers, can obtain funds. A rate of return 6f7%would the Texagax base.

mean that the college just pays its own way. In principle,

governments could borrow monies used to supp®@tC and

repay the loans out of the resulting added taxes and reduced government expenditures. A rate of return of
6.2% on the other hand, means th&Cnot only pays its own way, but also generates a surplus thastate

and localgovernment can use to fund other programs

Additionally, abenefit-cost ratio greater than 1.0 indicates a good public investment since the taxes@©m
student higher earnings and reduced government expenditures not only recover taxpayer costs buhgrow
Texadax base
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Texadenefits from the education tha®Cprovides through theearningsthat students create in the state and
through the savings that they generate through their improved lifestyles. To receive these benefits, however,
members of society must pay money afudgo services that they otherwise would have enjoye®itdid not
SEA&G® { 2 OA S iDEsOstchds yoghSsa inunBey df inviesfor groups, from students to employers to
taxpayers. We weigh the benefits generated ®¢to these investor groups anst the total social costs of
generating those benefits. The total social costs includeCdall expenditures, allstudent expenditures
(including interest on student loankss tuitionand fees, and all student opportunity coststaling a present

value of$138.1 million

On the benefits side, any benefits that accruelexasas a whole; including students, employers, taxpayers,
and anyone else who stands to benefit from the activitiesO@¢ are counted as benefits under the social
perspective. We group these benefits under the following broad headings: 1) increaseithgsin 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). Bbtse benefits components are
described more fully in the ftowing sectons.



Beekeeperanalogy
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smart beekeepers locate near flowering sources such as orchards. Nearby orchard owners, in turn, benefit

bees spread the pollen necesgdor orchard growth and fruit production. This is an uncompensated external ben

of beekeeping, and economists have long recognized that society might actually do well to subsidize activitit
produce positive externalities, such as beekeeping.

9RdzOF GA2Yy Lt AyaldAhGdziaAzya NS fA1S 6SSTSSLISNARD® 2 KJ
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society indirectly benfits just as orchard owners indirectly benefit from beekeepers. In an effort to provide a ir
comprehensive report of the benefits generated by education, the model accounts for many of these external

benefits.

In the process of absorbing the nevagquired skills of studentsho attend OC not only does the productivity

of the Texaswvorkforce increase, but so does the productivity of its physical capital and assorted infrastructure.
Students earn more because of the skills they learned while attentfi@gollege 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, irs@ean labor and notabor (i.e., capital)
income are considered the effect of a skilled workforce.

Estimating the effect oDConthe & i I (1 S Q& b&s® Bli6@sYaisitnilar 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. First, we calculate the st@Qderftsdzii dzNB
higher earnings stream. We factor in student attrition and alternative education opportunities to arrive at net
higher earnings. We again apply multipliers derived froightcas® MR-SAM model @ estimate the added

labor and norlabor income created in the state as students and businesses spend their higher earnings and
as businessegenerateadditional profits from this increased outpadded student and business income in
Figure4.3). We also include theperations, construction, and studespending impacts discussed in Chapter
3that were created in F2022-23, measured at the state levéhdded income frontollegeactivities inFigure

4.3). Theshutdown point does not apply tthe growth of the economic baseecause the social perspective
capturesnot only thestate and locataxpayer supporto the college but also the support from thetudents

and other nongovernment sources



Using this processwve calculate the present value of the future added income that occurs in the state, equal
to $1.7 billion Recall from the discussion of the studearid taxpayerreturn 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 monky.stated in the taxpayer
perspective, ven that the stakeholder in this case is the public sector, we use the discount raté%f

Similar to the government savings discussed above, society as a whole sees savingsedternal or
incidental benefits of education. These represent the avoided costs that otherwise would have been drawn
from private and public resources absent the education providediySocial benefits appear ifable4.5

and break down into three main categories: 1) health savings, 2) crime savings, armbi)e assistance
savingsThese are similar to the categori'em the taxpayer perspectivabove although lealth savingsnow
alsoinclude lost productivity and other effects associated with smoking, obedégression andsubstance
abuse.ln addition to avoided costs to the justice systemine savingalsoconsist of avoided victim costs and
benefits stemming from the added productivity of individuals who otherwise would have been incarcerated.
Income assistance savingsmprisethe avoidedgovernmentcosts due to the reduced number welfareand
unemployment insurance claims.

Table4.5 displays the results of the analysis. The first row showsiticeeased economic bada the state,

equal to$1.7 billior= ¥ N2 Y & (i dedrSiggéaaddheikniuBfied edfects, increases in ndabor income,

and spending impacts. Social savings appear next, beginning with a breakdown of savings related to health.
Theseincludesavings due to a reduced demand for medical treatment and social services, improved worker
productivity and reduced absenteeism, and a reduced number of vehicle crashes and fires induced by alcohol
or smokingrelated 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 education. For example, adults with college degrees mawdre likely to spend more roillicit
substances and alcohol and become dependent on them. 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 t0$26.5 million Crime savings amount 6.7 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. Finallyprésent value of the
savings related tincome assistancamountsto $4.7 million stemming from a reduced number of persons in
need ofwelfare or unemployment benefitsAll told, social savings amounted $87.9 millionin benefits to
communities and citizens ifexas



Table4.5: Present value of the future increased economic base and social saving

the state (thousands)

Increased economic base $1,657,452
Socialsavings
Health
Smoking $37,172
Obesity $5,711
Depression -$9,294
Substanceabuse -$7,084
Total health savings $26,505
Crime
Criminal justice system savings $5,588
Crime victim savings $193
Added productivity $953
Total crime savings $6,735
Income assistance
Welfare savings $3,292
Unemployment savings $1,382
Total income assistance savings $4,674
Total social savings $37,914
Total, increased economic base + social savings $1,695,366

* In some cases, health savings may be negative. This is due to increased prevalenceaatsraéducation levels.
Source: Lightcast impact model

The sum of the social savings and thereased state economic bag&$1.7 billion as shown in the bottom
row of Table4.5 and in Figure4.3. These savings accrue in the future as long asR¥202223 student
population ofOCremains in the workforce.



Figure4.3: Present value of benefits to society

Social savings
$37.9 million

Added business
income .
$511.1 million

Total benefits to society
$1.7 billion

Added income from
college activities
$20.1 million

Added student income
$1.1 billion

SourceLightcastmpact model

Table4.6 presents the stream of benefits accruingtte Texassociety and the total social costs of generating
those benefits. Comparing the present value of the benefits and the social costs, we have a-besiefétio

of 12.3 This means tht for every dollar invested in an education fra@G whether it is the money spent on
operations of thecollegeor money spent by students on tuition and fees, an averagkl@f30in benefits will
accrue to society ifexas®

“The rate of return is not reported for the social perspective because the beneficiaries of the investment are not necthssaasilye as the
original investors.



Table4.6: Projected benefits and costs, social perspective

1 2 3 4
Benefits to society Social costs

Yeass out of school (millions) (millions)  Net cash flow (millions)
0 $25.0 $137.1 -$112.1
1 $7.6 $0.1 $7.5

2 $9.7 $0.1 $9.6

3 $13.5 $0.1 $13.3
4 $18.9 $0.1 $18.8
5 $36.0 $0.1 $35.9
6 $38.5 $0.1 $38.4
7 $41.0 $0.1 $40.9
8 $43.3 $0.1 $43.2
9 $45.5 $0.1 $45.4
10 $47.6 $0.1 $47.5
11 $49.6 $0.0 $49.6
12 $51.3 $0.0 $51.3
13 $53.0 $0.0 $53.0
14 $54.5 $0.0 $54.5
15 $55.8 $0.0 $55.8
16 $56.9 $0.0 $56.9
17 $57.9 $0.0 $57.9
18 $58.7 $0.0 $58.7
19 $59.4 $0.0 $59.4
20 $59.9 $0.0 $59.9
21 $60.2 $0.0 $60.2
22 $60.4 $0.0 $60.4
23 $60.4 $0.0 $60.4
24 $60.3 $0.0 $60.3
25 $60.1 $0.0 $60.1
26 $59.7 $0.0 $59.7
27 $59.2 $0.0 $59.2
28 $58.6 $0.0 $58.6
29 $57.9 $0.0 $57.9
30 $57.1 $0.0 $57.1
31 $56.2 $0.0 $56.2
32 $55.2 $0.0 $55.2
33 $54.1 $0.0 $54.1
34 $53.0 $0.0 $53.0
35 $51.8 $0.0 $51.8
36 $50.5 $0.0 $50.5
37 $49.2 $0.0 $49.2




Table4.6: Projected benefits and costs, social perspective

1 2 3 4
Benefits to society Social costs
Yeass out of school (millions) (millions)  Net cash flow (millions)
38 $47.8 $0.0 $47.8
39 $46.5 $0.0 $46.5
40 $45.1 $0.0 $45.1
Present value $1,695.4 $138.1 $1,557.3
Benefit-cost ratio 12.3
Payback period (no. of years) 5.7

Earlier in this chapter, social benefits attributable to educatiompfoved healthreduced crimeand reduced
demand forincome assistangevere defined as externalities that are incidental to the operation®GfSome

would question the legitimacy of including these benefits in the calculation of rates of return to education,

arguing that only the tangible benefits (highearningg should be countedTable4.4 and Table4.6 are
inclusive of social benefits reported as attributableQ@ Recognizing the other point of vieWwable4.7 shows
rates of returnfor both thetaxpayerandsocialperspectives exclusive of socialfsdits. As indicated, returns

are still abovethresholdlevels(a net present value greater than zero andbanefit-cost ratio greater than

1.0), confirming that taxpayersnd society as a wholeceive value from investing @C

Table4.7: Taxpayemndsocialperspectives with and without social savings

Including social savings

Excluding social saving

Taxpayer perspective

Net present valuémillions) $74.1 $59.4

Benefitcost ratio 2.6 2.3

Internal rate of return 6.2% 5.2%

Payback period (no. of years) 15.7 18.7
Social perspective

Net present valuémillions) $1,557 $1,519

Benefitcost ratio 12.3 12.0




Chapter 5:

Conclusion
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While OC adds value tothe Odessa College Service Areayond the
economic impact outlined in this study, the value@® a A Y LJ O

of dollars and cents is an importasbmponentof the collegeg & @ | §
a whole. In order to fully asse€¥@ a @I  de§ionaleonanty Shis
report has evaluatedhe college from the perspectives of economic
impactanalysisand investment analysis.

From an economic impact perspective, we calculated B&yenerates

a total economic impact 0$395.0 millionin total added income for the
regionaleconomy This represents the sum of several different impacts
includingthe college:a

1 Operations spending impac$8.5 million);

1 Construction spending impac$%.9 million);
1 Sudent spending impactf24.1 million); and
1 Alumni impact $356.6 million.

The totalimpactof $395.0 millionis equivalent to approximately.6%of

the total GRPof the Odessa College Service Ammad is equivalent to

supporting4,684jobs. For perspective, this means thahe out of every One out of every 38 jobs
38jobsin the Odessa College Service Aieaupported by the activities of  in the Odessa College
OCand its students. Service Area is supportec
SinceOa | OGAGAGE NBLINBaSyida |y Ay Dbytheactvities of OC
students, taxpayers, and society as a whole, we alsduatedthe college and its students.

as an investment to see the value it provides to these investors. For et
dollar invested by students, taxpayers, and soci€@goffers a benefit of

NARA 2 dze

$5.20 $2.60, and $12.3Q respectively.These results indicate th&Cis an attractive investment to students

with rates of return that exceed alternative investment opportunities. At the same time, the presence of the

collegeexpands the state economy and creates a wide range of positive social benefits that accrue to taxpayers

and society in general withihexas

Modeling the impact of thecollegeis subject to many factors, the variability of which we considered in our

sensitivity analysis(Appendix ). With this variability accounted for, we present the findings of this study as a

robust picture of the economic value &C
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Appendix 1:Sensitivityanalysis

Sensitivity analysis measures the extent to which a model's outputs are affected by hypothetical changes in
the background data and assumptions. This is especially important when those variables are inherently
uncertain. This analysis allows us to idenéfglausible range of potential results that would occur if the value

of any of the variables is in fact different from what was expectadhis chapter we test the sensitivity of the
model to the following input factors: 1) the alternative educationiaaie, 2) the labor import effect variable,

3) the student employment variables, 4) the discount rate, and 5) the retained student variable.

Alternative education variable

The alternative education variabl@%% accounts for the counterfactual scenario where students would have

to seek a similar education elsewhere absent the pubfichded collegein the region Given the difficulty in
accurately specifying the alternative education variable, we test the sensitivity of the taxpayer and social
investment analysis results to its magnitude. Variations in the alternative education assumption are calculated
around bae case results listed in the middle columnTaible A.1. Nex, the model brackets the base case
assumption on either side with a plus or minL@% 25% and50%variation in assumptions. Analyses are then
repeated introducing one change at a time, holding all other variables constant. For example, an increase of
10%in the alternative education assumption (frob%to 1799 reduces the taxpayer perspective rate of
return from6.2%to 6.0% Likewise, a decrease of 10% (fraBPsto 14%) in the assumption increases the rate

of return from6.2%to 6.3%

Table A.1 Sensitivity analysis of alternative education variable, taxpayer and social perspectives

Base
% variation in assumption -50% -25% -10% case 10% 25% 50%
Alternative education variable 8% 11% 14% 15% 17% 19% 23%
Taxpayer perspective
Net present value (millions) $84.7 $79.4 $76.2 $74.1 $72.0 $68.8 $63.5
Rate of return 6.8% 6.5% 6.3% 6.2% 6.0% 5.9% 5.5%
Benefitcost ratio 2.83 2.72 2.65 2.60 2.56 2.49 2.37

Social perspective
Net present value (millions) $1,707 $1,632 $1,587 $1,557 $1,527 $1,483 $1,408
Benefitcost ratio 13.36 12.82 12.50 12.28 12.06 11.74 11.20

Based on this sensitivity analysis, the conclusion can be drawnG@atvestment analysis results from the
taxpayer and social perspectives are not very sensitive to relatively large variations in the alternative education
variable.As indicated, results are still above threshold levels¢t present value greater thameroand a
benefit-cost ratio greater than D), even when the alternative education assumption is increased by as much



as50%(from 15%to 2399. The conclusion is that although the assumption is difficult to specify, its impact on
overall investment analysis results for the taxpayer and social perspectives is not very sensitive.

The labor import effect variable only affects the alumni impaatculation inTable3.7. In the model we

assume a labor import effect variable 50% which means thab0%of the regiolQ& € F 62 NJ RSYl y R
have been satisfied without the presence®€ In other words, businesses that hir€Cstudents could have
substituted some of these workers with equatiyalified people from outside theegionhad there been no
OCstudents to hire. Therefore, we attribute only the remainisig%of the initial labor income generated by
increased alumni productivity to theollege.

Table A.2 presents the results of the sensitivity analysis for the labor import effect variable. As explained
earlier, the assumption increases and decreases relative to the base c&8éobly the increments indicated

in the table. Alumni productivity impacts attributable @G for example, range from a high $634.9 million

at a-50% variation to a low d§178.3 millionat a +50% variation from the base case assumption. This means
that if the labor import effect variable increases, the impact that we claim as attributable to alumni decreases.
Even under the most conservative assumptions, the alumni impact onQtiessa College Service Area
economy still remains stable.

TableAl.2: Sensitivity analysis of labor import effect variable

Base
% variation in assumption -50% -25% -10% case 10% 25% 50%
Labor import effect variable 25% 38% 45% 50% 55% 63% 75%
Alumni impact (millions) $534.9 $445.8 $392.3 $356.6 $321.0 $267.5 $178.3

Student employment variables are difficult to estimate because many students do not report their
employment status or becausmllegesgyenerally do not collect this kind of information. Employment variables
include the following: 1) the percentage of studemtho are employed while attending theollegeand 2) the
percentage of earnings that working students receive relative to the earnings they would have received had
they not chosen to attend theollege Both employment variables affect the investmentadysis results from

the student perspective.

Students incur substantial expense by attendd@because of the time they spend not gainfully employed.
Some of that cost is recaptured if students remain partially (or fully) employed while attending. It is estimated



that 69%o0f students are employetf. This variable is tested in the sensitivity analysis by changing it first to
100% and then to 0%.

The second student employment variable is more difficult to estimate. In this study we estimate that students
who are working while attending theollegeearn only75% on average, of the earnings that they statistically
would have received if not attendin@C This suggests that many students hold parie jobs that
accommodate theilOCattendance, though it is at an additional cost in terms of receiving a wage that is less
than what they otherwise might make. Tii&%variable is an estimation based onetlaverage hourly wages

of the most common jobs held by students while attending college relative to the average hourly wages of all
occupations irthe Odessa College Service Aréae model captures this difference in wages and counts it as
part of the opportunity cost of time. As above, tli&%estimate is tested in the sensitivity analysis by changing

it to 100% and then to 0%.

The changes generate results summarizedamble A.3, with Adefined as the percent of students employed
andBdefined as the percent that students earn relative to their full earning potential. Base case results appear

in the shaded row; here the assumptions remain unchanged, with A equéP%and B equal tor5%
Sensitivity analysis results are shown in relraded rows. Scenario 1 increases A to 100% while holding B
constant, Scenario 2 increases B to 100% while holding A constant, Scenario 3 increases both A and B to 100%,
and Scenario 4 decreases both A anit B%.

TableAl.3: Sensitivity analysis of student employment variables

Net present value Internal rate of
Variations in assumptions (millions) return  Benefitcost ratio
Base case: A69% B =75% $286.7 18.6% 5.2
Scenario 1: A = 100%, B5% $314.9 26.4% 8.8
Scenario 2: A 69% B = 100% $307.9 23.8% 7.5
Scenario 3: A = 100%, B = 100% $345.5 74.2% 37.3
Scenario 4: A=0%, B=0% $224.1 11.9% 2.7

Note: A = percent of students employed; B = percent earned relative to statistical averages

A Scenario lincreasing the percentage of students employed (A) f&8%6to 100%, the net present value,
internal rate of return, and benefitost ratio improve t0$314.9 million 26.4% and 8.8, respectively,
relative to base case results. Improved results are attributable to a lower opportunity cost of time; all
students are employed in this case.

A Scenario 2Increasing earnings relative to statistical averages (B) ##6%to 100%, the net present value,
internal rate of return, and benefitost ratio results improve tdb307.9 million 23.8% and 7.5,

4 ightcast provided an estimate of the percentage of students employed because OC was unable to provi@ibigdigure excludes dual credit
high school students, who are not included in the opportunity cost calculations.



respectively, relative to base case resultsis strong improvement, againis attributable to a lower
opportunity cost of time.

A Scenario 3increasing both assumptions A and B to 100% simultaneously, thpresént value, internal
rate of return, and beneficost ratio improve yet further t&345.5 million 74.2% and37.3 respectively,
relative to base case results. This scenario assumes that all students are fully employed and fedirning
salaries (equal to statistical averages) while attending classes.

A Scenario 4Finally, decreasing both A and B to 0% reduces the net present value, internal rate of return,
and benefitcost ratio to$224.1 million 11.9% and2.7, respectively, relative to base case results. These
results are reflective of an increased opportunity cost; none of the students are employed in thi®¥ case.

It is strongly emphasized in this section that base case results are very attractive in that results are all above
their threshold levels. As is clearly demonstrated here, results of the first three alternative scenarios appear
much more attractive, althogh they overstate benefits. Results presented in Chagtae realistic, indicating

that investments inOCgenerate excellent returns, well above the leteym average percent rates of return

in stock and bond markets.

Discount rate

The discount rate is a rate of interest that converts future monies to their present value. In investment analysis,
the discount rate accounts for two fundamental principles: 1) the time value of money, and 2) the level of risk
that an investor is willingp accept. Time value of money refers to the value of money after interest or inflation

has accrued over a given length of time. An investor must be williigrgm the use of money in the present

to receive compensation for it in the future. The discodit S I f a2 I RRNB&aasSa GKS Ay
by serving as a proxy for the minimum rate of return that the proposed risky asset must be expected to yield
before the investors will be persuaded to invest in it. Typically, this minimum rate of retwdatermined by

the known returns of less risky assets where the investors might alternatively consider placing their money.

In this study, we assume4a9%discount rate for students and@7%discount rate fotaxpayers and societ?

Similar to the sensitivity analysis of the alternative education variable, we vary the base case discount rates
for students, taxpayers, and society on either side by increasing the discount rd@bh25% and50% and

then reducing it byl0% 25% and50%

4 Note that reducing the percent of students employed to 0% automatically negates the percent they earn relative to full @ateintial, since
none of the students receive any earnings in this case.

4 These values are based tre three-year average ofhe baseline forecasts for the iear Treasury rate published by the Congressional Budget

Office and the realreasury interest rateseported by the Office of Management and Budget for-g€ar investments. See the Congressional

. dzRISE hTFEECORSKEE 60f $dzRSy G [ 21y t NB I NI May 20BtBasRIiIBeS OISR LK S SNBBRAOSV I ZiB aal y I
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Table A.4: Sensitivity analysis of discount rate

% variation in assumption -50% -25% -10% Base case 10% 25% 50%
Student perspective
Discount rate 2.4% 3.7% 4.4% 4.9% 5.4% 6.1% 7.3%
(Nn‘?lt”f’ofssf ntvalue $493.6  $374.6  $318.8  $286.7  $258.1  $220.8  $170.6
Benefitcost ratio 8.22 6.48 5.67 5.20 4.78 4.23 3.50
Taxpayer perspective
Discount rate 0.37% 0.55% 0.66% 0.73% 0.81% 0.92% 1.10%
?'rflt”fgﬁssf ntvalue $83.8  $788  $76.0  $741  $72.3  $69.6  $65.3
Benefitcost ratio 2.81 2.71 2.65 2.60 2.57 2.51 241
Social perspective
Discount rate 0.37% 0.55% 0.66% 0.73% 0.81% 0.92% 1.10%
(Nrflt”fgs;e ntvalue $1,606  $1,625  $1,584  $1557  $1,531  $1,493  $1,432
Benefitcost ratio 13.28 12.77 12.47 12.28 12.09 11.81 11.37

As demonstrated imTable A.4, an increase in the discount rate leads to a corresponding decrease in the
expected returns, and vice versa. For example, increasing the student discount r&@%&irom 4.9%to
73% NBRdAzOS& G K S -castiratzi feoyh 6. 2t@ 3.50 GoyivBrIely lireducing the discount rate for
students by50%(from 4.9%to 2.49) increases the benefitost ratio from5.2to 8.2. The sensitivity analysis
results for taxpayerand societyshow the same inverse relationship

The retained student variable only affects the student spending impact calculatidralite 3.5. For this
analysis, we assume a retained student variabl#a8f which means that0%ofO®@ & & G dzRSy (1 a 6 K2
from the Odessa College Service Amauld have leftthe region for other opportunities, whether that be
education or employment, iDCdid not exist. The money these retained students spent in ithgion for
accommodation and other personal and household expenses is attributalfleCto

Table A.5 presents the results of the sensitivity analysis for the retained student variable. The assumption
increases and decreases relative to the base cad®¥by the increments indicated in the table. The student
spending impact is recalculated at each value of the assumption, holding all else constant. Student spending
impacts attributable toOCrange from a high 0$26.7 millionwhen the retained student variable k5%to a

low of $21.5 millionwhen the retained student variable E% This means as the m@hed student variable
decreases, the student spending attributable@&decreases. Even under the most conservative assumptions,
the student spending impact on thedessa College Service Asnomy remains substantial.



Tabk AL5: Sensitivity analysis of retained student variable

Base
% variation in assumption -50% -25% -10% case 10% 25% 50%
Retained student variable 5% 8% 9% 10% 11% 13% 15%
Student spending impact $21,516 $22,804 $23,577 $24,092 $24,607 $25,380 $26,668

(thousands)




Appendix 2:Glossary oterms

Alternative education

Alternative use of funds

Asset value

Attrition rate

Benefit-costratio

Counterfactual scenario

Credit hour equivalent

Demand

Discounting

Earnings (labor income)

Economics

A awith€ and dwithouté measure of the percent of students who would still be
able to avail themselvesf @ducationif the collegeunder analysis did not exist

An estimate of 10%, for example, means that 10% of students do not depend
directly on the existence of theollegein order to obtain their education.

A measure of how monies that are currently used to fund tolegemight
otherwisehave been used if theollegedid not exist.

Capitalizedvalue of a stream of future returns. Asset value measures what
someone would have to pay today for an instrument that provides the same
stream of future revenues.

Rate at which students leave thavorkforce due to outmigration,
unemployment, retirement, odeath.

Present value of benefits divided by present value of costs. Ibtdreefit-cost
ratio is greater thanl.0, then benefits exceed costand the investment is
feasible.

What would have happened if a given event had not occurred. In the case of
this economic impact study, the counterfactual scenais@a scenario where
the collegedid not exist.

Credit hour equivalent or CHE is defined as 15 contact hours of education if
on a semester system, and 10 contact hours if on a quarter system. In general,
it requires 450 cotact hours to complete one fulime equivalent, or FTE.

Relationship between the market price of education and the volume of
education demanded (expressed in terms @ifrollment). The law of the
downwardsloping demand curve is related to the fact thahrollment
increases only if the pricetyition and fees) is lowered, or conversely,
enrollment decreases if price increases.

Expressing future revenues and costs in present value terms.
Income that is received as a result of labor; i.e., wages.

Study of theallocation of scarce resources among alternative and competing
ends. Economics is not normative (what ought to be done), but positive
(describes what is, or how people are likely to behave in response to economic
changes).



Elasticity of demand Degree ofesponsiveness of the quantity of education demanded (enrollment)
to changes in market prices (tuition and fees). If a decrease in fees increases
or decreases total enrollment by a significant amount, demand is elastic. If
enrollment remains the same or ahges only slightly, demand is inelastic

Externalities Impacts (positive and negative) for which there is nho compensation. Positive
externalities of education include improved sodi@haviorssuch asmproved
health, lower crime,and reduced demand for income assistan&glucational
institutions do not receive compensation for these benefits but benefits still
occur because education is statistically proven to lead to improved social
behaviors

Grossregional product Measure of the final value of all goods and services prodicedegionafter
netting out the cost of goods used in productioflternatively,grossregional
product (GRP equals the combined incoes of all factors of production;e.,
labor, land F YR OF LIAGFf ® ¢KSaS AyOfdzRS g4I 3Sa
profits, rents and other.Grossregional producis also sometimes called value
addedor addedincome

Initial effect Income generated by the initial injection of monies into the economy through
the payroll of thecollegeand the higher earnings affs students.

Input-output analysis Relationship between a given set of denaarfor final goods and servicasd
the implied amounts of manufactured inputs, raw materials, #adabrthat this
requires. When educationalinstitutions pay wages and salaries and spend
money for supplies in theegion they also generate earnings in all sectors of
the economy, thereby increasing the demand for goods and services and jobs.
Moreover, as studentgnter or rejoin the workforce with higher skills, they
earn higher salaries and wages. In turn, this generates more consumption and
spending in other sectors of the economy.

Internal rate of return Rate of interestthat, when used to discount cash flows associated with
investing in education, reduces its net present value to zém, (Where the
present value of revenues accruing from the investment are just equal to the
present value of costs incurred). This, in effect, is the breakeven rate of return
on investment since it shows the highest rate of interest at which the
investment m&es neither a profit nor a loss.

Multiplier effect Additional income created in the economy as thellege and its students
spend money in theegion It consists of the income created by the supply
chain of the industries initially affected by the spending of do#legeand its
students (i.e., the direct effect), income created by the supply chain of the



NAICS

Net cash flow

Net present value

Non-labor income

Opportunity cost

Payback period

initial supply chain (i.e., the indirect effect), and the income created by the
increased spending of the household sector (i.e., the induced effect).

The North American Industry Classification System (NAICS) classifies North
American business establishmenin order to better collect, analyze, and
publish statistical data related to the business economy.

Benefits minus costd,e., the sum of revenues accruing from an investment
minus costs incurred.

Net cash flow discounted to the present. All future cash flows are collapsed
into onenumber, which, if positive, indicates feasibility. The result is expressed
as a monetary measure.

Incomereceived from investmets, such as rent, interest, and dividends.

Benefits forgone from alternative B once a decision is made to allocate
resources to alternative A. Or, if individuals choose to attend college, they
forgo earnings that they would have received had thehoseninstead to work
full-time.ForgoneS I Ny Ay 3az GKSNBF2NBEzZ | NB GKS
college.

Length of time required to recover an investmefhe shorter the period, the
more attractive the investmentThe formula for computing payback period is:

Payback period = cost of investment/net return per period



Appendix 3:Frequentlyaskedquestions (FAQS)

This appendix providemswers to some frequently asked questions about the results.

What is economic impact analysis?

Economic impact analysis quantifidge impact from a given economic eveaqin this case, the presence af
collegec on the economy of a specified region.

What is investment analysis?

Investment analysis is a standard method for determining whether an existing or proposed investment is
economically viable. This methodology is appropriate in situations where a stakeholder puts up a certain
amount of money with the expectation of receigienefits in return, where the benefits that the stakeholder
receives are distributed over time, and where a discount rate must be applied in order to account for the time
value of money.

Do the results differ by region, and if so, why?

Yes. Regional economic data are drawn frioightcas® proprietary MR-SAM model, the Census Bureau, and
other sources to reflect the specific earnings levels, jobs numbers, unemployment rates, population
demographics, and other key characteristics of the region served bgdhege Thereforg model results for

the collegeare specific to the given region.

Are thefunds transferred to theollegeincreasingn value,or simply being re
directed?

Lightcas®l LILINBR I OK A& y20 | aAYLIXS GNBIFINNYy3aAy3da 2F GKS 7
essentially a restatement of the level of funding received bydbkege Rather, it is an impact assessment of

the additional income created in the region as a resulthef collegespending on payroll and other nepay
expenditures, net of any impacts that would have occurred anyway itthlegedid not exist.

How do mycollegel @ NJ G4 S&a 2 F mhBtofdehg/ins@ionsdr NS G 2

In general Lightcastdiscourags comparisons between institutions since many factors, such as regional
economic conditions, institutional differences, and student demographics are outside cbtlege a 02 y (i NR
It is best to compare the rate of return to the discount rat#fs4.9%(for students) and.7%(for society and
taxpayers), which can also be seen as the opportunity cost of the investment (since these stakeholder groups
could be spending their time and money in other investment schemes besdiestgon). If the rate of return

is higher than the discount rate, the stakeholder groups can expect to receive a positive return on their
educational investment.



Lightcastrecognizeghat some institutions may want to make comparisoAs.a word of cautionf comparing

to an institution that had a study commissioned by a firm other thaightcast then differences in
YSGK2R2f 238 gAft ONBIFIGS Fy al X Sa G2 2Nry3ISasg 02Y
should be seen as unique to each institution.

Lightcasttonducted an economic impact study for rogllegea few years ago. Why
have results changed?

Lightcastis a leading provider of economic impact studies and labor market data to educational institutions,
workforce planners, and regional developers in the U.S. and internationally. Since Rigb@casthas
completed over3,000 economic impact studies for educational institutionghinee countries. Along the way

we have worked to continuously update and improve our methodologies to ensure that they conform to best
LIN} OG6AO0Sa FyR adle NBtSOIyld Ay G2RIFI&Qa So@wadwe ® ¢ K
representing the most upo-date theory, practices, and data for conducting economic impact and investment
analyses. Many of our former assumptions have been replaced with observed data, and we have researched
the latest sources in order to upde the background data used in our model. Additionally, changes in the data

the collegeprovides toLightcastcan influence the results of the study.

Netpresentvl £ dzS ébt +0Y |1 26 R2 L O2YYdzyAOlI GS

Which would you rather have: a dollar right now or a doB8ryears from now? That most people will choose

a dollar now is the crux afetpresentdl f dzS® ¢ KS LINBTFSNBYyOS F2NJ I R2ff
0KSNBEFT2NB 62NIK Y2NB (GKFy Al ¢2dzf R 06S Ay (GKS 7FdzidzN
worth more than a dollar ir80 years,the dollar 30 years from now needs to be adjusted to express its worth
today. Adjusting thevaluesT 2 NJ tim&Valae2F Y2y Se& ¢ A & Ordthé BRIt oRAJENQ ghelay (i A Y =
all up after discounting eackalueis called net present value.
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Using the bank as an example, an individual needs to decide between spending all of their paycheaktoday
putting it into savings. If they spend it today, they know what it is worth: $1 = $1. If they put it into savings,
they need to know that there will be some sort of return to them for spending those dollars in the future
rather than now. This is why bankdfer interest rates and deposit interest earnings. This makes it so an
individual can expect, for example, a 3% return in the future for moheythey put into savings now.

TotaleconomiciY LJF OGY 1 246 R2 L O2YYdzyAOFUS GKA&

Big numbers aregreat but putting them into perspective can be a challengéo add perspective,rfd an
industry with roughly the samé&:’: GRE as yourcollege(Table2.3). This percentage repsents its portion

of the total gossregional productn the region(similar to the nationally recognized gross domestic product
but at aregionallevel). This allows theollegeto say that their single brick and mortar campus does just as
much forthe regionas the entire Utilitiesndustry, for example. This powerful statement caelp put the
large total impact number into perspective.



Appendix 4:Example ofsales versusncome

Lightcas© @conomic impact study differs from many other studies because we prefer to report the impacts in
terms of income rather than sales (or output). Income is synonymous with value added orrggissal
product (GRB. Sales include all the intermediary costs associated with producing goods and services. Income
is a net measure that excludes these intermediary costs:

Income = SalesIntermediary Costs

For this reason, income is a more meaningful measure of new economic activity than reporting sales. This is
evidenced by the use of gross domestic product (GBR) measure of income; by economists when
considering the economic growth or size of a counffhe difference iGRPreflects aregionand GDP a

country.

¢t2 RSY2yaliN)IGS GKS RAFFSNBYOS 0Si6SSy AyoO2YS | yR &l
of a loaf of bread. The baker buys the ingredients such as eggs, flour, and yeast for $2.00. He uses capital such
as a mixer to combine the ingrediemand an oven to bake the bread and convert it into a final product.
Overhead costs for these steps are $1.00. Total intermediary costs are $3.00. The baker then sells the loaf of
bread for $5.00.

The sales amount of the loaf of bread is $5.00. The income from the loaf of bread is equal to the sales amount
less the intermediary costs:

LyOo2YS ' bppodnn b bodnn I bPudnan

In our analysis, we provide context behind the income figures by also reporting the associated number of jobs.
The impacts are also reported in sales and earnings terms for reference



Appendix 5:LightcastMR-SAM

Lightcas© BIR-SAMrepresents the flow of all economic transactions in a given region. It replagatcas a
previous inputoutput (I0) modé whichoperated with somel,000industries, four layers of government, a
single household consumption sector, and an investment sedtbe. old 10 modelvas used to simulate the
ripple effects {.e., multipliers) in theregionaleconomy as a result of industries entering or exiting the region.
TheMR-SAM model performs the same tasks as the oldni@lel, but it alsodoes much more. Along with the
samel,000industries, governmenthousehold,and investment sectors embedded in the old IO tool, KhE-
SAM exhibits much more functionaljty greater amount of dataand a higher level of detail on the
demographic and occupational components of jobh6 lemographic cohorts and about 750 occupations are
characterized).

This appendixpresents a higHevel overview of the MFESAM. Additional dcumentationon the technical
aspects of the model is available upon request.

Datasources for themodel

The LightcastMR-SAMmodel relies on a number of internal and external data sources, mostly compiled by
the federal government. What follows is a listing and short explanation of our sources. The use of these data
will be covered in more detail later in thégppendix

Lightcast Data are produced from many data sources to produce detailed industry, occupation, and
demographic jobs and earnings data at the local level. This information (especialljcfies ratios derived
from jobs and earningtn-sales ratios) is used to help regalize the national matrices as well as to
disaggregate them into more detailed industries than are normally available.

BEA Make and Use Tables (MUWAFe the basis for inpubutput models in theJ.S Themaketable is a matrix

that describes the amount of each commodity made by each industry in a given year. Industries are placed in
the rows and commodities in the columns. Thee table is a matrix that describes the amount of each
commodity used by each industry in a given year. In the use table, commodities are placed in the rows and
industries in the columns. The BEA produces two different sets of MUTs, the benchmark and thargum

The benchmark set contains about 500 sectors and is released every finge ywéth a fiveyear lag time €.g,

2002 benchmark MUTs were released in 2007). The summary set contains about 80 sectors and is released
every year, with a tweyear lag €.g, 2010 summary MUTs were released in late 2011/early 2012). The MUTs
are used in thelightcastMR-SAMmodel to produce an industipy-industry matrix describing all industry
purchases from all industries.

BEA Gross Domestic Product by State (G&¥cribes gross domestic product from the value addaldo
known as added incomejerspective. Value added is equal to employee compensation, gross operating
surplus, and taxes on production and imports, less subsidies. Each of these components is reported for each



state and an aggregate group of industries. This dataset is updated once per year, withyaasriag. The
LightcastMR-SAMmodel makes use of this data as a control and pegs certain pieces of the model to values
from this dataset.

BEA National Income and Product Accounts (NIE&jer a wide variety of economic measures for the nation
including gross domestic product (GDP), sources of output, and distribotiolwome This dataset is updated
periodically throughout the year and can be between a month and several years old depending on the specific
account. NIPA data are used in many of tiightcastMR-SAM processes as both controls and seeds.

BEA Local Area Income (LRHcapsulates multiple tables with ge@grhies down to the county level. The
following two tables are specifically usedAQ05 (Personal income and earnings by industry) and CA91 (Gross
flow of earnings). CA91 is used when creating the commuting submodel and CAO5 is used in several processes
to help with placeof-work and placeof-residence differences, as well as to calcelgtersonal income,
transfers, dividends, interest, and rent.

Bureau of Labor Statistic€onsumer Expenditure Survey (CEXports on the buying habits of consumers
along with some information as to their income, consumer unit, and demograpliigistcastutilizes this data
heavily in the creation of the national demographic by income type consumption on industries.

Census of Government's (Co&tate and locagovernment finance dataset is used specifically to aid breaking
out state and locatlata that is reported in the MUTSs. This alloightcasto have unique production functions
for each of itsstate and locajovernment sectors.

Census' OnTheMap (OTN a collection of three datasets for the census block level for multiple y&aigin-
Destination (OD)offers job totals associated with both home census blocks and a work census block.
Residence Area Characteristics (RAGffers jobs totaled by home census blockVorkplace Area
Characteristics (WAQ)ffers jobs totaled by work census block. All three of these are used in the commuting
submodel to gain better estimates of earnings by industry that may be counted as commuting afdsstd

has holes for specific years and regions. These holes are filled with Census' douwiesk described later.

Census' Current Population Survey (CPS)sed as the basis for the demographiediout data of theviR-
SAM model. This set is used to estimate the ratios of demographic cohorts and their income for the three
different income categories (i.ewages, property income, and transfers).

Census' Journeyo-Work (JtW)is part of the 2000Census and describes the amount of commuting jobs
between counties. This set is used to fill in the areas where OTM does not have data.

Census' American Community Survey (ACS) Public Use Microdata Sample (RUMS)replacement for
Census' long form and is used lnightcastto fill the holes in the CPS data.

Oak Ridge National Lab (ORNL) CoutdyCounty Distance Matrix (Skim Treepntains a matrix of distances
and network impedances between each countywasious modes of transportation such kaighway, railroad,
water, and combined highwasail. Also included in this set are minimum impedances utilizing the best



combination of paths. TdWORNL distance matiix used irLightcasf gravitational flows model that estimates
the amount of trade between counties in the country.

Lightcas® MIR-SAM modeling system is a comparative statimdel in the same general class as RIMS Il (Bureau
of Economic Analysis) and IMPLAN (Minnesota Implan Groap)MRSAM model is thus not an econometric
model, the primary example of which is Policylnsight by REMI. It relies on a matrix representation of ndustry
to-industry purchasing patterns originally based on national data which are regionalized with the use of local
data and mathematical manipulatio(i.e., nonsurvey methods). Models of thiype estimate the ripple
effects of changes in jobs, earnings, or sales in one or more industries upon other industries in a region.

TheLightcastMR-SAMmodel shows final equilibrium impactsthat is, the user enters a change that perturbs
the economy and the model shows the changes required to establish a neilbegum. As such, it is not a
dynamicmodel that shows yeaby-2 S| NJ OKI y3Sa 2@0SNJ AYS ol a w9alLQa Rz

Following standard practicehe SAM model appears as a square matrix, with each row sum exactly equaling
the corresponding column sum. Reflecting its kinship with the standard Leontief-oygput framework,
individual SAM elements show accounting flows between row and column seatorgyca chosen base year.
Read across rows, SAM entries show the flow of funds into column accalstsknown asgeceipts orthe
appropriation of funds by those column accounts). Read down columns, SAM entries shownthd# flinds

into row accountsdlso known agxpenditures otthe dispersal of funds those row accounts).

The SAM may be broken into three different aggregation layers: broad accountgcsohnts, and detailed
accounts. The broad layer is the most aggregate and will be covered first. Broad accounts cover between one
and four subaccounts, which in turn covanany detailed accounts. Thagppendixwill not discuss detailed
accounts directly because of their number. For example, in the industry broad account, there are two sub
accounts and ovet,000detailed accounts.

Multi-regional (MR) describes a nanirvey model that has the ability to analyze the transactions and ripple
effects (.e., multipliers) of not just a single region, but multiple regions interacting with each other. Regions
in this case are made up of a collection of counties.
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model is essentially the same that Isaac Newton used to calculate the gravitational pull between planets and
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them and multiplied by a constant. lghtcasf2 énodel, the massesra replaced with the supply of a sector

for one county and the demand for that same sector from another county. The distance is replaced with an



impedance value thatonsiderghe distance, type of roads, rail lines, and other modes of transportation. Once
this is calculated for every countg-county pair, a set of mathematical operations is performed to make sure
all counties absorb the correct amount of supply from everyntgwand the correct amount of demand from
every county. These operations produce more than 200 million data points.

Components of theightcastMR-SAMmodel

ThelLightcastMR-SAM is built from a number of different components that are gathered together to display
information whenever a user selects a region. What follows is a description of each of these components and
how each is created.ightcasf @ternally created data are used to a great extent throughout the processes
described below, but its creation is not described in typpendix

Countyearningsdistribution matrix

The county earnings distribution matrices describe the earnings spent by every industry on every occupation
for a yearq i.e., earnings by occupation. The matrices are built utiliZinghtcasf) éndustry earnings,
occupational average earnings, and staffing patterns.
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produces the number of occupational jobs in each industry for the region. Next, the occupational average
hourly earnings per joare multiplied by 2,080 hours, which converts the average hourly earnings into a yearly
estimate. Then the matrix of occupational jobs is multiplied by the occupational annual earnings per job,
converting it into earnings values. Last, all earnings are agijuist matchthe known industry totals. This is a

fairly simple process, but one that is very important. These matrices describe thegflagark earnings used

by the MRSAM.

Commutingmodel

The commuting swmodel is an integral part dfightcas@ BIR-SAM model. It allows the regional and multi
regional models to know what amount of the earnings can be attributed to ptdaesidence vs. placef-

work. The commuting data describe the flow of earnings from any county to any other county (incluthimg w

the counties themselves). For this situation, the commuted earnings are not just a single value describing total
earnings flows over a completgear butare broken out by occupation and demographic. Breaking out the
earnings allows for analysis ofagkeof-residence anglaceof-work earnings. These data are created using
Bureau of Labor Statisti®©s hy ¢ KSal LJ RIF G &84 2NJ)| Sy aoza Qawp tzNy 5& pm | y
some ofLightcasf data. The process incorporates the cleanup and disaggregation of the OnTheMap data, the
estimation of a closed system of county inflows and outflows of earnings, and the creation of finalized
commuting data.



The national SAM as described above is made up of several different components. Many of the elements
discussed are filled in with values from the national Z magiox industry-to-industry transaction matrixThis

matrix is built from BEA data that describe which industries make and use what commodities at the national
level. These data are manipulated with some industry standard equations to produce the national Z matrix.
The data in the Z matrix act as thasis for the majority of the data in the natiahSAM. The rest of the values
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National Income and Product Accounts.

One of the major issues that affect any SAM project is the combination of data from multiple sources that may
not be consistent with one another. Matrix balancing is the broad name for the techniques used to correct
this problem.Lightcastdzd Sa | Y2RATFTAOFIGA2Y 2F (GKS aRAIFI2y It &nk
national SAM.

The most important piece of theéightcastMR-SAM model is the gravitational flows model that produces
county-by-county regional purchasing coefficients (RPCs). RPCs estimate how much an industry purchases
from other industries inside and outside of the defined region. This information is cridicahlculatingall 10

models.

Gravity modeling starts with the creation of an impedance matrix that values the difficulty of moving a product
from county to county. For each sector, an impedance matrix is created based on a set of distance impedance
methods for that sector. A distanémpedance method is one of the measurements reported in the Oak Ridge
National Laboratory's Countp-County Distance Matrix. In this matrix, every coutdycounty relationship is
accounted for in six measures: gregtcle distance, highway impedance|lirmiles, rail impedance, water
impedance, and highwasail-highway impedanca\ext,usingthe impedancdanformation,the trade flows for

each industry in every county are solved fohe result is an estimate of multegional flows from every county

to every county. These flows are divided by each respective county's demand to produceegigdtial RPCs.



Appendix 6:Valueper credit hour equivalentand the
Mincer function

Twokey componens in the analysisare 1) 1 KS @ £ dz§ 2F GKS &G dzR S yandi2DtheS R dzO |
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this appendix.

Valueper CHE

Typicallythe educational achievements of students are marked by the credentials they earn. However, not all
students who attended)Cin the 202223 analysis year obtained a degree or certificate. Some returned the
following year to complete their education goals, while others took a few courses and entered the workforce
gAGK2dzG ANY Rdzl GAYy3Id & adzOK3X (GKS 2 ghievementlisghroiigh thairS | & dzl
credit hour equivalents, or CHEEhis approach allows us to see the benefits to all stusl who attendedhe

college not just those who earned a credential.

Tocalculae the value perCHE we firstdetermine how manyCHE are required to complete each education
level. For exampleassuming that there are 3CHE in an academic yeag student generallgompletes 120
CHE in order tomove from a high schoaliploma to a bacheld® degree, another 6@CHE to move from a
bachelo® degree to aY | & (i &drErdand so oriThis progression oEHE generatesan education ladder
beginning at thdess than high schodével and ending with theompletion of a doctoral degree, with each
levelof education representing a separate stage in the progression.

The second step is @ssign a unique value tbe CHEin the education laddebased on the wage differentials
presented inTabk 2.4.4” Forexample the difference inregionalearnings betweera high school diplomand

an associatelegree is$9,400 We spread his$9,400wage differential across the BDHE that occurbetween

ahigh school diploma andn associatelegree applyingaO SNBE Y2y A I f & 0 @HEa théstage®d (1 K S
mark the achievement of the degre€ We repeat this process for each education leivethe ladder

Next, we map the CHEproduction of the FY202223 student population to the education laddefable2.2
provides information on theCHE production of students attendingOGC broken out by educational
achievement. In ttal, students completed 93,859CHE during the analysis yeawe map @ch of theseCHE

4T The value peCHEs calculateddifferently between the economic impact analysis and the investment analysis. The economic impact analysis uses
the regionas its background and, therefore, usegjionalearnings to calculate value p&HE while the investment analysis uses the state as its
backdrop and, therefore, uses state earnings. The methodology outlined in this appendix wiigisealearnings; however, the same

methodology is followed for the investment analysis when state earnings are used.

“8 Economic theory holds that workers that acquire education credentials send a signal to employers about their abilithieyte@omenon is
commonly known as the sheepskin effect or signaling effect. The ceremonial boosts applied to the achievedegmees$ in the_ightcastimpact
model are derived from Jaeger and Page (1996).
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completed during the yeaFor examplep I O K SdeggeNXpaduatesare dlocated to the stage between the
associatedegreeand theo | O K SdegredJarid the average number @HE they completed inforrs the

shape of the distribution curveised to spreadout their total CHEproduction within that stage of the
progression

The sum product of theaCHE earned ateach step within the education laddandtheir corresponding value

yields thed (i dzRSy G4 Q FIIANBIL (S REYasdHown inithe GaBihggultiok y Ay 02 Y S
-
DE=g eh whereil m®EX H
i=1

andn is the number of steps in the education ladderjs the marginal earnings gain at ste@nd h;is the
number of CHE completed at step.

Table /.1 displays theresult forthe & (i dzR &giega® annual increase income (KE), a total of $26.4
million. By dividing this valueby thea (i dzZRSy (i & Q (i »f(193{859CHNERIRinig@hie dnalysisyear, we
derivean overall value 0$136per CHE

Table /.1: Aggregate annual increase in income of students and valu€pit

Aggregate annual increase in income $26,367,759
Totalcredit hour equivalents (CHE®) FY2022-23 193,859
Value perCHE $136

The$136value perCHEN Table /.1 only tells part of the story, however.uthan capital theory holds that
earnings levels do not remain constant; rather, they start relatively low and gradually increase as the worker
gains more experience. Research also shows that the earnings increment between educated -t cated

workers gows through time. These basic patterns in earnings over time were originally identified by Jacob
Mincer, who viewed the lifecycle earnings distribution as a function with thedtegnents being earnings,

years of education, and work experience, with age serving as a proxy for expeffantéle some have
ONRGAOAT SR aAyOSNNa& SIFENyiaAy3da FdzyOliAaz2y> AlG Aa &adAtf
variety of research pertaining to labor economics. Those critical of the Mincer function point to several
unobserved factors such as ability, socioeconomic status, and family background that also help explain higher
earnings. Failure to account forthede ©G 2 NA NX adzZ Ga Ay 6KFIG Aa 1y2s6y I a
(1999 and 200)Lsuggestshat the benefitsestimatedusinga A y O S NX2 daretidnéduipkasdy by 10% or

less As such, we reduce thestimatedbenefitsby 10%

49 See Mincer (1958 and 1974).
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The database contains over 60 integrated, high precision samples of the American population drawn from 16
federal census, from the American ComnityrSurveys of 200present, and from the Puerto Rican Community
Surveys of 200present. By using this data, we are able to create demographiceducation levespecific
Mincer coefficientsThese coefficients are used in a quartic equation, which éxplaarnings with thegears

of educationand work experiencevariables accounting for demographic characteristics through interaction
terms with sex and race and ethnicity.

Figure A&.1illustrates several important points about the Mincer function. First, as demonstrated by the shape
2T (0KS OdzNBSasz |y A grewWatai iRcoehsin@rate, Ségedy/ak a/d8cieasing raté, fieich f &
a maximum somewhere well after the midpoint of the working career, and then decline in later years. Second,
individuals with higher levels of education reach their maximum earnings at an older age compared to
individuals with dwer levels of education (recall that age serves as &yfor years of experience). And third,

the benefits of education, as measured by the difference in earnings between education levels, increase with
age.

Figure /&.1: Lifecycle change in earnings

12 years of education

Earnings

14 years of education

= 16 years of education

Age

In calculating thealumniimpact in Chapter3, we use theslope of the curve iMincerQ & S | flid¢tibryt@ &
condition the$136value perCHHI 2 (G KS &G dzRSyYy (& Q | T e dtuddRigust Btaiding tBelt LIS NJR ¢
career during the analysis yeawe applya lower value perCHE to the gudents in the latter half or
approaching the end of their careers we applhigher value pe€HEThe originab136value perCHEapplies
only to the CHBEproduction of students precisely at the midpoint of their careers duthng analysis year

In Chapter4 we again applyhe Mincer function this time to project the benefits strearof the FY2022-23
student population into the future. Here too the value peHHs lower for students at the start of their career
and higher near the end of it, in accordance with the scatiggved from the slope of the Mincer curve
illustrated inFigure 4.1.



Appendix 7:Alternative educationvariable

In a scenario wheréhe collegedid not exist, some ats students would still be able to avail themselvesaof
alternative comparableeducation. These students create benefits in tlegioneven in the absence dhe
college The alternative education variabbecounts forthese students and is used to discount the benefits
we attribute tothe college

Recall this analysis considers only relevant economic information regatdangollege Considering the
existence of various other academic institutions surroundimgcollege we have to assume that a portion of
the students could find alternative education and either remain in or returth®region For example, some
students may participate in online programile remainingin the region Others may attend an owbf-region
institution and return tothe regionupon completing their studies:or thesestudents¢ who would have found
an alternative education and produced benefitstive regionregardless of the presence tie collegec we
discount the benefits attributed téhe college An importart distinction must be made here¢he benefits from
students whowould find alternative education outside theegion and not return tothe region are not
discounted.Becausehese benefits wouldnot occur inthe regionwithout the presence othe college they
must beincluded

In the absence ofhe college we assumel5% of the college &tudents would find alternative education
opportunities and remain ior return tothe region We account for this by discounting tleumniimpact, the
benefits to taxpayers, and the benefits to socia@tythe regionin Chapters 3 and4 by 15% In other words, we
assume 15% of the benefits created bythe collegeQ &tudents would have occurrednyway in the
counterfactual scenario wherthe collegedid not exist A sensitivity analysis of this adjustment is presented
in Appendix 1



Appendix 8:0verview ofinvestmentanalysismeasures

The appendix providesontext to the investment analysis results using the simple hypothetical example
summarized inTable 8.1 below. The table shows the projected benefits and costs for a single student over
time and associated investment analysis reséfts.

Table 8.1: Example of the benefits and costs of education for a single student

Year Tuition Opportunity cost Total cost Higher earnings  Net cash flow
1 2 3 4 5 6
1 $1,500 $20,000 $21,500 $0 -$21,500
2 $0 $0 $0 $5,000 $5,000
3 $0 $0 $0 $5,000 $5,000
4 $0 $0 $0 $5,000 $5,000
5 $0 $0 $0 $5,000 $5,000
6 $0 $0 $0 $5,000 $5,000
7 $0 $0 $0 $5,000 $5,000
8 $0 $0 $0 $5,000 $5,000
9 $0 $0 $0 $5,000 $5,000
10 $0 $0 $0 $5,000 $5,000
Net present value $21,500 $35,753 $14,253
Internal rate of return 18.0%
Benefit-cost ratio 1.7
Payback period 4.2 years

Assumptions are as follows:

>

Benefitsand costs are projected out M@ars into the future (Column 1).
The studentattends thecollegefor one year, and theost of tuition is $1,500 (Column 2).

> >

Earningdorgonewhile attendingthe collegefor one year (opportunity cost) come to $20,000 (Column 3).
Together, tuition and earningergonecost sum to $21,500. This represents the -offpocket investment

>\

made by the student (Column 4).
In return, the student earns $5,000 more per year thandikerwise would have earned without the

>\

education (Column 5).

The net cash flow (NCF) in Column 6 shows higher earnings (Column 5) less the total cost (Column 4).
The assumedoing rate of interest i4% the rate of return from alternative investment schemes for the
use of the $21,500.

> >

50 Note that this is a hypothetical example. The numbers used are not based on data collected from an el



Results are expressed in standard investment analysis terms, which are as follows: the net present value, the
internal rate of return, thebenefit-cost ratio, and the payback period. Each of these is briefly explained below
in the context of the cash flow numbers presentedliable /.1.

Net present value

The student inTable 8.1 can choose either to attendollegeor to forgo postsecondary education and
maintain his present employment. If he decides to enroll, certain economic implications unfold. Tuition and
fees must be paid, and earnings will cease for one year. In exchange, the student calculates that with post
secondaryeducation, higarningswill increase by at least the $5,000 per year, as indicated in the table.

The question is simplaNill the prospective student be economically better off by choosing to enroll? If he
adds up higher earnings of $5,000 per year for the remaining nine yeaebie 8.1, the total will be $45,000.
Compared to a total investment of $21,500, this appears to be a very solid investment. The reality, however,
is different. Benefits are far lower than $45,000 because future money is worth less than present money. Costs
(tuition plus earning$orgone) are felt immediately because they airecurred today, in the present. Benefits,

on the other hand, occur in the future. They are not yet available. All future benefits must be discounted by
the going rate of interest (referred to as the discount rate) to be able to express them in preseattgains>®!

Let us take a brief example. At 4%, the present value of $5,000 to be received one year from today is $4,807.
If the $5,000were to be received in year 1@he present value would reduce to $3,377. Put another way,
$4,807 deposited in the bank today earning 4% interest will grow to $5,000 in one year; and $3,377 deposited
today would grow to $5,000 MO S NE® !y aSO2y2YAOFffe NIGA2YLfE
satisfied receving $3,377 today or $5,000 Mears from today given the going rate of interest of 4%. The
process of discounting finding the present value of future higher earningallows the model to express
values on an equal basis future or present value terms.

The goal is to express all future higher earnings in present value terms so that they can be compared to
investments incurred today (in this example, tuition plus earnifiggone). As indicated immable 8.1 the
cumulative present value of $5,000 worth of higher earnings between years 2 and 10 is $35,753 given the 4%
interest rate, far lower than the undiscounted $45,000 discussed above.

The net present value of the investment is $14,253. This is simply the present value of the benefits less the
present value of the costs, or $35,753%21,500 = $14,253. In other words, the present value of benefits
exceeds the present value of costs byraach as $14,253. The criterion for an economically worthwhile
investment is that the net present value is equal to or greater than zero. Given this result, it can be concluded
that, in this case, and given these assumptions, this particular investmexatucation is very strong.

51 Technically, the interest rate is applied to compoundgipe process of looking at deposits today and determining how much they will be worth
in the future. The same interest rate is called a discount rate when the process is revedséermining thepresent value of future earnings.

L



The internal rate of return is another way of measuring the worth of investing in education using the same
cash flows shown iffable 8.1. In technical terms, the internal rate of return is a measure of the average
earning power of money used over the life of the investment. It is simply the interest rate that makes the net
present value equal to zero. In the discussion of the net presahtevabove, the model applies thgoing rate

of interest of 4% and computes a positive net present value of $14,258qgliéstion now is what the interest

rate would have to be in order to reduce the net present value to z&oviously|t would have to be higher

¢ 18.0% in fact, as indicated Trable 8.1. Or, if a discount rate of 18.0% were applied to the net present value
calculations instead of the 4%, then the net present value would reduce to zero.

What does this mean? The internal rate of return of 18.0% defines a breakeven sajutierpoint where the
present value of benefits just equals the present value of costs, or where the net present value equals zero.
Or, at 18.0%, higheearningsof $5,000 per year for the next nine years will earn back all investments of
$21,500 made plus pay 18.0% for the use of that money ($21,500) in the meantime. Is this a good return?
Indeed it is. If it is compared to the 4% going radkinterest applied to the at present value calculations,
18.0% is far higher than 4%. It may be concluded, therefore, that the investment in this case is solid.
Alternatively, comparing the 18.0%te of return to the longterm 10.1%rate or so obtained from investments

in stocks and bonds also indicates that the investment in education is strong relative to the stock market
returns (on average).

The benefitcost ratio is simply the present value of benefits divided by present value of costs, or $35,753 +
$21,500 = 1.7 (based on the 4% discount rate). Of course, any change in the discount rate would also change
the benefitcost ratio. Applying the8.0% internal rate of return discussed above would reduce the benefit

cost ratio to 1.0, the breakeven solution where benefits just equal costs. Applying a discount rate higher than
the 18.0% would reduce the ratio to lower than 1.0, and the investmenildmot be feasible. The 1.7 ratio
means that a dollar invested today will return a cumulative $1.70 over theyar time period.

This is the length of time from the beginning of the investment (consisting of tuition and earfurggne)

until higher future earnings give a return on the investment made. For the studenalihe A.1, it will take
roughly 4.2 years of $5,000 worth of higher earnings to recapture his investment of $1,500 in tuition and the
$20,000 in earning®rgonewhile attendingthe college Higher earnings that occur beyond 4.2 years are the
returns that make the investment in education in this example economically worthwhile. The payback period
is a fairly rough, albeit common, means of choosing between investments. The shorter the pagbiack

the stronger the investment.



Appendix 9:Shutdownpoint

The investment analysis in Chapteweighs the benefits generated by tlwllegeagainst thestate and local
taxpayer funding that thecollegereceives to support its operations. An important part of this analysis is
factoring out the benefits that theollegewould have been able to generate anyway, even withstatte and
localtaxpayer support. This adjustment is used to establish a direct link between what taxpayers pay and what
they receive in return. If theollegeis able to generate benefits withowaxpayer support, then it would not

be a true investment?

The overall approach includes a smiodel that simulates the effect on student enroliment if tbellegeloses

its state and local funding and has to raise student tuition and fees in order to stay openctitbgecan still
operate without state and local support, then any benefits it generates at that level are discounted from total
benefit estimates. If the simulation indicates that tkkellegecannot stay open, however, then benefits are
directly linked to costs, and no discounting applies. Thiseapjx documents the underlying theory behind
these adjustments.

State and local government support versus student demand for education

Figure .1 presents a simple model of student demand astdte and locabovernment support. The right
side of the graph is a standard demand curiag ghowing student enrollment as a function of student tuition
and fees. Enrollment is measured in terms of totaédit hour equivalents (CHEahd expressed as a
percentage of thecollege éurrent CHEproduction. Current student tuition and fees are representedpy
and state and local government support cov&%wof all costs. At this point in the analysis, it isased that
the collegehas only two sources of revenues: 1) student tuition and fees arela?¢ and locajovernment
support.

520f course, as a public training provider, tbalegewould not be permitted to continue without public funding, so the situation in which it would
lose all state support is entirely hypothetical. The purpose of the adjustment factor is to examieltbgein standard investment analysis terms
by netting out any benefits it may be able to generate that are not directly linked to the costs of supporting it.



Figure A.1: Student &emand andgovernmentfunding bytuition andfees
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Figure M.2 shows another important reference point in the modelwhere state and localgovernment

support is 0%, student tuition and fees are increaseg'tpandCHEproduction is atZ%(less than 100%). The
reductioninCHBE NXB Ff SO0Ga (G4KS LINAOS St &aiA OAh.é,8he extent fokidcha (i dzR !
0KS aGdzRSy (aQ tRecOlegeis affgcted I8y thie dhan§e/iR tuition and fees. Ignoring for the
moment those issues concerning tlwllege &ninimum operating scale (considered belowthe section

Ol t a&Watig benefits at thelmitdownp2 A y 1€ 03 GKS AYLIX AOFGA2Y F2NJ GKS
to state and locagovernment must be adjusted to net out the benefits that tbellegecan provide absent

state and locagjovernment support, represented a$oof the college @urrent CHEproduction inFigure A.2.

Figure A.2: CHEproduction andgovernmentfunding bytuition andfees
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To clarify the argument, it is useful to consider the role of enrollment in the larger becwgitmodel. LeB
equal the benefits attributable tetate and locajovernment support. The analysis derives all benefits as a
function of student enroliment, measured in terms GHE produced. For consistency with the graphs in this



appendix,Bis expressed as a function of the percent of twlege durrent CHEproduction. Equation 1 is
thus as follows:

1) B = B (100%)
This reflects the total benefits generated by enrollments at their current levels.

Consider benefits now with reference @ The point at whiclstate and locagovernment support is zero
nonetheless provides foZ% (less than 100%) of the current enroliment, and benefits are symbolically
indicated by the following equation:

2)  B=B(Z%)

Inasmuch as the benefits in equation 2 occur with or withstatte and locagovernment support, the benefits
appropriately attributed tostate and locagjovernment support are given by equation 3 as follows:

3) .. omMamE:0 b . 0%:O

Calculating benefits at the shutdown point

Collegesand universitiescease to operate when the revenue they receive from the quantity of education
demanded is insufficient to justify their continued operations. This is commonly known in economics as the
shutdown point>®The shutdown point is introduced graphicallyFigure A8 as S%. The location of point S%
indicates that thecollegecan operate at an even lower enrollment level than Z% (the point at whichdhege
receives zero state and local government funding). State and local government support at point S% is still zero,

and student tuition and fees have been raised to p™. State and local government support is thus credited with
the benefits given by equatioa > 2NJ . I . omMaxE:0 b . O0%:0d 2AGK &iddz
the collegewould no longer be able to attract enough students to keep the doopen, and it would shut

down.

531n the traditional sense, the shutdown point applies to firms seeking to maximize profits and minimize losses. Althoughaxiafization is not
the primary aim of colleges and universities, the principle remains the samgthat there is a minimum scale of operation required in order for
colleges and universities to stay open.



Figure A.3: Shutdown Point after Zero Government Funding
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Figure .4 illustrates yet another scenario. Herthe shutdown point occurs at a level G@HEproduction

greater than Z% (the level of zero state and local government support), meaning some minimum level of state
and local government support is needed for thellegeto operate at all. This minimum portion of overall
funding is indicated by S'% on the left side of the chart, and as before, the shutdown point is indicated by S%
on the right side of chart. In this case, state and local government support is appropcatelyed with all

the benefits geneaited by thecollege @HEproduction, or B = B (100%).

Figure A.4. Shutdown Point before Zero Government Funding
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Appendix 10:Socialexternalities

Education has a predictable and positive effect on a diverse arragadhlbenefits. These, when quantified in
dollar terms, represent significangocial savingsthat directly benefit society communities and citizens
throughout the region including taxpayers. In this appendix we disctles following three main benefit
categories: 1) improved health, 2) reductions in crime, and 3) reddemand for governmenfundedincome
assistance

It is important to note that the data and estimates presented here should not be viewed as exact, but rather
a4 AYRAOFGA@GS 2F GKS LRaAAGAGS AYLI OGa 2F SRdzOF A2y
these impacts requires a numbef assumptions to be made, creating a level of uncertainty that should be
borne in mind when reviewing the results

Health

Statistics showva correlation between increaskeducation and improved health. The manifestations of this
are found infive health-related variablessmoking obesity depression andsubstanceabuse. There arether
health-related areas that link to educational attainment, but these are omitted from the analysis until we can
invoke adequate (and mutually exclusive) databases and are able to fully develop the functional relationships
between them

Smoking

Despite a marked declinever the last several decades in the percentage of teSidents whosmoke, a
sizable percentage of the U.S. population stilhokes The negative health effects of smoking are well
documented in the literature, which identifies smoking as one of the most serioakhissues in the U.S

Figure A0.1 shows the prevalence of cigarette smoking among add@isyears and over, based on data
provided by theNationalSurvey orDrug use anddealth® The data include adults who reported smokiimg
the last month As indicatedprevalenceof cigarettesmoling declines after high schootliploma or high school
equivalency level of education

54 National Survey on Drug Use and Healffalile 2.18B Cigarette Use in Past Month: Among People Aged 12 or Older; by Age Group and
Demographic Characteristics, Percentages, 2021 and 2022.



Figure A0.1: Prevalence of smokingmong U.S. adultsy education level
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Source:National Survey oDrug Use and Health

TheNational Survey on Drug Use and Health abgmorts the percenageof adults who are current smokers

by state® We use this information to create an index value by which we adjust the national prevalence data
on smokingo each state. For examplé&p.4%of Texasadults were smokers in 22, relative t016.7%for the
nation. We thus apply a scal@r99to the national probabilities of smoking in order to adjust them to the state

of Texas

Obesity

The rise in obesity and digelated chronic diseases has led to increased attention on how expenditures
relating to obesity have increased recentyears The average cogif obesityrelated medical conditionss
calculated using information from th&ournal of Occupational and Environmental Medicinkich reports
incremental medical expenditures and productivity losses due to excess wight

Data forFigure A0.2 is derived fromthe National Center for Health Statistiahich shows theprevalenceof
obesity among adults age@0 years and over by educatiogender, and ethnicity’ As indicated, college
graduates are less likely to be obese than individwaith a high school diplomadowever, the prevalence of
obesity amongadults with some college is actually greater théimose with just a high school diploma. In
general, though, obesity tends to decline with increasing levels of education.

% NationalSurvey on Drug Use and Health. "Table 20. Cigarette Use in the Past Month: Among People Aged 12 or Older, by Age Gatsyp and St
Lyydzl £ ! @SN 3S t SNOSyidl3Sas wnum YR HAHH®E

BONRO '@ CAY(1StadSAys alNO2 RF /2adF 5A.2yF@SyddNI = { 20Fdbénalafd . dzZNBS & a
Occupational and Environmental MediciB2, no. 10 (October 2010): 9776.

ShaARSY /eyliKAF [&X ¢Ffl 1 & CF1K2dz2NAXZ al NAFNBG 5& / I NN&Bendebf ObeNilyA I ad | |

Among Adults, by Household Income and Educatiobnited States, 201ds nmn ¢ bl GA 2yt / SysiVMOMTItY anMdrt&ityt G K { G @
Weekly Report, 66:13694.373 (2017).



Figure A0.2: Prevalence obbesity by education level
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Source: Derived from data provided by the NatioGainter forHealth Statistics

Depression

Capturing the full economic cost of menthessisdifficult because not all mental disorders have a correlation
with education. For this reason, we only examine the economic costs associated with major depressive
disorder (MDD), whichomprisemedical ancpharmaceuticatosts, workplace costs such as absenteeism, and
suiciderelated costs®

Figure A0.3 summarizes the prevalence ofiajor depressive episodes (MDE) with sevenpairment and
treatment for depressioramong adults by education level, based on data provided byN&gonal Survey on

Drug Use and Healt As shown, people with some collegeducationare most likely to havan MDE with
severe impairment and seek treatment for depressimompared to those with other levels of educational
attainment. People with a high school diploma or less, along with college graduates, are all fairly similar in the
prevalence rates.

% Greenberg, Paul, Andrédeyy S C2dzNy A SNE ¢l YYe {Arardales /Neadlt tA1S8SZ FYR w2yl fR Y.
5SLINBEEAADOS 5A8a2NRSNI AY G(GKS ! yaTo%R23) i+ iS4 onnmpodé ' RG ¢KSNI nnX nncn
®ptGA2Yy Lt {dzZNBSe& 2y 5 NUz3c¢Reéeidt of TyeRmdntIdr DejpriésdiondntPlash Ye&r: Amdny Beople Aged 18 or Older with

Major Depressive Episode (MDE) and among People Aged 18 or Older with MDE with Severe Impairment in Past YgaapbycGe
{20A2S02y2YA0Y IYyR 1 S8SItGK / KFENIOGSNREAGAOAT bdzYOSNE Ay ¢K2dzil YRAI HAHM



Figure A0.3: Prevalencef major depressive episodgith severe impairment and treatment for depression
by education level
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Source: National Survey on Drug Use and Health

Substancebuse

The burden and cost (fubstanceabuse is enormous in the U.S., but little is known about the magnitude of
costs and effects at a national level. What is known is that the rate of people alsigisgancess inversely
proportional to their education level. The higher the education level, the less likely a person is to abuse or
depend on illicit drugs. The probability that a person with less than a high school diploma will abuserdrugs
alcoholis 17.8% slightly larger than therobability of substanceabuse for college graduate4®.1%. This
relationshipis presentedn Figure A0.4 based on data supplied bjhe National Survey on Drug Use and
Health® Prevalence does not strictly decline at every education leMelalth Costs associated with substance
abuse include health, productivity, traffic collisions, fire, and research and prevetition

OphtGA2YFE { dzZNBS& 2y 5 NUz3c¢Suidstnce Ys&Didordr i Restdyead: Arhodd PRople Sgedi12 or Older; by Age Group and
5SY23INF LIKAO / KINIOGSNRAaGAO&aTL t SNOSyll3ISaS HnAnumM YR HNOHHDE
lal N6 22R DNRdzLJ®d 4902y 2YAO /2al 27F { dzoa (¢l ywisS0 2! SAkERS /5Syali2S\NIES Ng FA Y1 YUSKNSA Q) |ydh



Figure A0.4: Prevalence ofubstancedependence or abse by education level
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Crime

As people achieve higher education levels, they are statistically less likely to commit crimes. The analysis
identifiesthe followingthree types of crimeaelated expenses: Xyiminal justice expenditures, including police
protection, judcial and legaland corrections2) victim costs, and 3) productivity lost as a result of time spent

in jail or prison rather than working.

Figure A0.5 displays the educatical attainment of the incarcerated population in the UZata are derived
from the breakdown of the inmate population by education levefeideral,state, and local prisorss provided
by the U.S. Bureaof Justice Statistic¥

52 Nowotny, Kathryn, Ryan Masters, and Jason Boardman, 2016. "The relationship between education and health among incamei@idd m
women in the United States" BMC Public Health. September 2016.



Figure A0.5: Educational attainment of the incarcerated population
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Source: Derived from data provided by the U.S. Burgfaiustice Statistics

Victim costs comprise material, medical, physical, and emotional losses suffered by crime victims. Some of
these costs are hidden, while others are available in various databases. Estimates of victim costs vary widely,
attributable to differences in how th costs are measured. The lower end of the scale includes only tangible
out-of-pocket costs, while the higher end includes intangible coststed to pain and suffering?

Yet another measurableostis the economic productivity of people who airgcarceratedand are thusnot
employed The meagrable productivity costis simply the number of additionahcarceratedpeople who
could have been in the labor forcmultiplied by the average income ttieir corresponding education levels

Incomeassistance

Statistics show thaas education levels increase, the numberapiplicants for governmenrtunded income
assistance such aselfare and unemploymenbenefitsdeclines. Welfareand unemployment claimantsan
receive assistance from a variety of different sources, includimmporary Assistance for Needy Families
(TANF, Supplemental Nutrition Assistance Program (SNAXlicaid, Supplemental Securitpcome (SSI),
and unemployment insuranc®

Figure A0.6 relates thebreakdown of TANF recipients by education leddrived from datgrovidedby the
U.S. Department of Health and Human Servic®@sAs shown, the demographic characteristics of TANF

BaO/ 2t t AGGSNE YIGKNRBY 9d3 airOKlFSt ¢ & CNIBy OKSpecificyERimatds for FolicyaRdPragrark S/ 2 & (i
9@ tdzl GA2y dé B5NHzZA Yy R 1-Z(Ap2ilR@0): 9a®ILISY RSy O0S wmnys y2od wm

54 Medicaid is not considered in this analysis because it overlaps with the medical expenses in the analyses for smokingjefresision, and
substanceabuse. We also exclude any welfare benefits associated with disability and age.
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recipients are weighted heavilpward the less than high school and high school categories, with a much
smaller representation of individuals with greater than a high school education.
Figure A0.6: Breakdown of TANF recipienty education level
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Source: US. Department of Health and Human Services, Office of Family Assistance

Unemployment rates also decline withcreasing levels of education, as illustratedrigure AQ0.7. These data
are provided by the Bureau of Labor StatistitsAs shown, unemployment rates range frdr6%for those
with less than a high school diploma 1d8%for those at thegraduatedegree level or higher

Figure A0.7: Unemployment by education level
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% Bureau of Labor Statistics. "Table 7. Employment status of the civilian noninstitutional population 2&yearger by educational attainment,
sex, race, and Hispanic or Latino ethnicity.” Current Population Survey, Labor Force Statistics, Household Data Anresl282&ag
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