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Preface

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 mosb-date
theory for conducting human capital economic impact analyses.

Due to increased data availabilitwe have improved the accuracy of the Mindenction, a function used to

projectf or me r ®drnindsaraject®rias they gain more experience throughout their working livde

have switched data sources and now use a more accurate and complete data set from* ti8d&8ulate our

Mincer functions. In addition, the Mincefunction is now demographic profile specific, which we are able to
apply to the instituti on’ durther,we ravetalsodnmadedhg Miagermspecificc o m
to student s’ Asgpartofaupdating thel Mencee, the age at which students 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 maintainedtgusy although most updates occur

only once a year.

These and other changes mark a considerable upgrade td.itfgcasteconomic impact model. Our hope is
that these improvements will provide a better product for our clierteports that are more transparent and
streamlined, methodology that is more comprehensive and robust, and findings that are more relevant and
meanirg f u | to today’'s audiences.

While this report is useful in demonstrating the current valughaf North Orange County Community College
District(NOCCCPit is not intended for comparison witNOCCCDs pr evi ous study condu
2023. Due tothe extent of theexternal data changes anidhprovementst o Li ght cast 23 mo d e
differences between results from the 268 study and the preserstudy do not necessarily indicate changes in

the value of theDistrict

LIPUMS provides census and survey data from around the world integrated across time and space. This data can be acceagsebethrsite:

https://www.ipums.org/.


https://www.ipums.org/

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 methodol
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 ¢
demographiccar e outsi de of the institution’s control

and types of impact or investment measures are tailored to the specific institution or educational system.
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Executivesummary

This report assessése impact ofthe North Orange County Community College Dis(N€@CCCD
on thecountyeconomy and the benefits generated by ttalegesfor students taxpayers and
society The results of this study show thtODCCCDPreates a positive net impact on tleeunty
economy and generates a positive return on investment fodestts,taxpayers andsociety




Economiampactanalysis

During the analysis yeaNOCCCBpent$290.3 millionon payroll and benefits fo2,671full-time and part
time employees and sperdnother $188.1 million on goods and services to carry out its d@yday and

construction operations This initial round of spending creates more spending across other businesses
throughout the county economy, resulting in the commonly referred to multiplier effects. This analysis
estimates the net economic impact BfOCCCihat directly accound forthe fact that state and laal dollars

spent onNOCCCDbould have been spent elsewhere in theuntyif not directedtoward NOCCCRnd 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 impasi©CCD

Thisanalysis shows that in fiscal year (B¥23-24, operations, construction, and studespending oNOCCCD
together with theenhanced productivity of italumni, generateds2.7

billion in added incomdor the Orange Countgconomy. The additional o _

income of$2.7 billion created byNOCCCI» equal to approximately U EEREE (1S C)
0.9%o0f the total grossregional product(GRP of Orange CountyFor $2.7 billion created by
perspective, this impact from theollegesis nearly as large asalf of ~ NOCCCES equal to

the entireArts, Entertainment, & Recreatiandustry in thecounty. The approximately0.9%of the
impact of $2.7 billion is equivalent to supportin®5,657 jobs. For  total grossregional product
further perspective, this means thane out of everyd5jobsin Orange  of OrangeCounty

Countyis supported by the activities 6fOCCCRNd its students. These

economic impacts break down as follows



Operations spending impact

Payroll and benefits to suppoNOCCCD day-to-day operationsamounted t0$290.3 millionTheDi st r i ct
non-pay expendituregexcluding constructionamountedto $181.6 million The net impact ofoperations
spending bythe Districtin Orange Countguring the analysis year was approximat$898.7million in added
income which is equivalent tsupporting3,144 jobs.

Construction spending impact

NOCCCInvests 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 tbeunty economy. In F202324, NOCCCDs constructi on
generated$4.4 millionin added income, which is equivalent to supporti3@jobs.

Student spending impact

Around 23% of NOCCCHiudentsoriginated from outside the county. Some of these students relocated to
Orange County to attend the colleges. In addition, s@halents are residents ddrangeCountywho would
have left thecountyif not for the existence dNOCCCDIhe money that these studentseferred to as retained
students,spent toward living expenses @rangeCountyis attributable toNOCCCD

The expenditures of relocateénd retained students in the county during the analysis year added
approximately$140.3 millionin income for theOrangeCountyeconomy, which is equivalent to supporting
1,947jobs.

Alumniimpact

Over the years, students gained new skills, making them more productive workers, by studWN@C&CD
Today,hundredsof thousandsof these former students are employed @rangeCounty.

The accumulatedmpact of former students currently employed in th@rangeCountyworkforce amounted
to $2.1 billionin added incomefor the OrangeCountyeconomy, which is equivalent teupporting20,528
jobs.

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 theountyas it is spent at oubf-countybusinesses. Income, on the
other hand, is a net measure that excludes these intermediary costs and leakages and is synonymous wit
regional product{(GRE and value added. For this rean, 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 studgvaluatesNOCCCRs an investment from the perspectives of students, taxpayers
and society

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

out student loans to attend the colleges, which they will pay back over tWdkile some students were
employed while attending theolleges students overall forewent earnings that they would have generated
had they been in full employment instead of learning. Summing these direct outbgymrtunity costs, and
future student loan costyields a total of6186.2 millionin present value student costs

In return, students will receive a present value®if.3 billionin increased earnings over their working lives.
This translates to a return d§6.90in higher future earnings for evergollar that studentsinvest intheir
education atNOCCCDThe corresponding annual rate of return2is.0%

Taxpayers provide®375.7 millionof state and locafunding toNOCCCIh FY202324. In return, taxpayers
will receive an estimated present value$75.5millioni n added tax revenue stemm
higher lifetimeearningsand the increased output of businesses. Savings to the public sector add

The economic value dhe North Orange County CommuniGollege District 10



another estimatedb67.1 millionin benefits due to a reduced demand
for governmentfunded social services iBalifornia Total taxpayer  For every tax dollar spent
benefits amount to$642.7 million, the present value sum of the educating students attending
added tax revenue and public sector savingsr every tax dollar NOCCChaxpayers will

spent educating students attendingOCCC[Dtaxpayers will receive

receivean average 0$1.70in

anaverageo$1.70i n return over the cou 'nt s
return over the course of the

lives.In other words, taxpayerseceivean annualrate of return of
4.3%

student s wor k

People inCaliforniainvested$646.5 millionin NOCCCIh FY202324. This includes th®istrict'sexpenditures,

student expenses, and student opportunity casls return, the state ofCaliforniawill receive an estimated

present value of7.6 billionin added stataevenueover t he cour se of tCGaldorngt uder
will also benefit from an estimate®94.6 millionin present value social savings related to reduced crime,

lower welfare and unemploymerdssistanceand increased health and wdlking across the state oF every

dollar society invests iNOCCCan average 0$11.90in benefits will accrue t&aliforniaover the course of

the student s careers.



Chapterl.:

Introduction




TheNorth Orange County Community College DisiiDCCCPestablished in
1913 has today grown to sern47,210 credit and 16,928 netredit students NOCCCbnpacts
TheDistrictisled byDr. Byon D. Clift Breland, ChancelldrheDistrict'sservice

Orange County

region, for the purpose of this reparisOrange County S e

While this study only considers the economic benefits generatell®CCCD  i1q Jives of students.

it is worth notingthe county receives avariety ofbenefits from thecolleges

including social and cultural benefitisat are difficult to quantify.Thecolleges

naturally helps students achieve their individual potentiatl develop th&knowledge skills,andabilitiesthey
needto have tilfilling and prosperous caregrHowever NOCCCinpactsOrangeCountybeyond influencing
the lives of studentsThecollegesprogram offeringsupply employers with workers to make their businesses
more productive. Theolleges their dayto-day and construction operations, and the expenditures of their
studentssupport thecountyeconomy through theutput and employment generateldy countyvendors The
benefits created by theollegesextend as far as the state treasury in termstloé increased tax receipts and
decreased public sector coggenerated by students across the state

This report assessele impact ofNOCCCRBs a wholeon the countyeconomy and the benefits generated by
the Districtfor students,taxpayers andsociety The approach is twofold. We begin with an economic impact
analysis of thecollegeson the OrangeCountyeconomy. To derive results, we rely on a specialikhdti-
RegionalSocial Accounting MatriXM(R-SAM) model to calculate thaddedincome created in theOrange
Countyeconomy as a result ahcreasedconsumer spending and the add&dowledge skills and abilitiesof
students. Results of the economic impact analysis are broken out according to the foliowpiagts 1) impact

of the colleges' operationspending, 2) impact of the colleges' construction spending, 3) impact of student
spending, and 4) impact of alumni who are still employed in the Orange County workforce

The second component of the study measures the benefits generatdty)CCr the following stakeholder

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

the money spent by students on their education p
investment in this case consists of their eaftpocket expenseghe cost of interest incurred on student loans,

and the opportunity cost of attendinthe collegesas opposed to working. In return for these investments,
students receive a lifetime of higherarnings For taxmyers, 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 servicessi nal | vy, for society, t he s eamnthgsand snpreveds e s h
quality of life create benefits throughoutaliforniaas a whole.

The study uses wide array of datahat are based on several sources, including 202324 academic and
financial reports fromNOCCCDndustry and employment data from the Bureau of LabatiStics and Census
Bureau;outputs ofLightcastsimpact model andMR-SAM modeland a variety of published materials relating
education to social behavior.
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The North Orange County Community College District (NOCCCD) has been fundamental in offering higher
education in Anaheim, Californitor 60 years. With deep roots dating back to 1965, NOCCCD has evolved into
a hub for academic, workforce, and community learning. Today, NOCCCD is-aathedje district, providing

exceptional higher education through the institutions: Cypress CollEgkerton College, and North Orange

Continuing Education (NOCE).

As one of the four districts that form the Orange County Region
Consortium, NOCCCD has a rich history of providing exceller
innovation and success in education to inspire and transform live
in the county and gl obal comr
the creation of Fullerton Junior College in 1913. The colleg
flourished as boundaries increased, justifying the development «
two additional sites, Cypress College and what would becon
NOCE.

In FY 20224, thecollegesserved overi7,200 creditand 16,900

TheDistrict continues to serve

the community by providing

exemplary academic programs

and support services that foster St 0Ty
growth and educational

attainment, as well astudent

professional and personal goals.

non-credit students reflectingthe dual commitment to academic advancement and lifelong learning. There

are hundreds of careeoriented two-year degrees, opportunities to transfer to a feyear university, and

certificates in various disciplines such as Animation, Business, Communi&ttidies, Graphic Design,

Kinesiologyand Media Arts Design, among many others. Additionally, NOCCCD delivers instruction in flexible

formats, including onine, hybrid, and irperson courses, ensuring that students from all walks of life can access

guality education. Additionally, in FY 2023, theDistrict was supported by more tha?600dedicated faculty

and staff.

As a vital workforce engine, NOCCCD works closely with local employers, industry partners, and economic

development organizations to ensure that its programs align with labor market demandfiThet r i ct ' s r

career education and training programs help produce a pipeline of highly skilled workers, stimulating economic

growth and community development in Orange County and beyond. NOCCCD also strengthens the county



economy by offering the NOCCCD Center for Entrepreneurship as a hub for students, entrepreneurs, and
members of the community to come together and provide workshops intended to fuel economic growth and
opportunity across the county.

NOCCCD livésmi ssi on by “cultivating an equitable | earni:
and employees to reach their full potential. Thstrict continues to serve the community by providing
exemplary academic programs and support services that foster growth and educational attainment, as well as

professional and personal goal s.

NOCCCBmployee and finance data

The study uses two general types of information: 1) data collected fromQis¢rictand 2)county economic
data obtained from various public sources ahifjhtcasts proprietary data modeling tool$.This chapter
presents the basic underlying information frddOCCCDsed in this analysis and provides an overview of the
Orange Countgconomy.

Employeedata

Data provided byNOCCCinclude information on faculty and staff by place of work and by place of residence.
These data appear ihable 21. As shownNOCCCBmployed1,570full-time and 1,101 part-time faculty and
staff inFY2023-24 (including student workerspf these all worked inthe countyand58%lived inthe county.
These data are used toisolatteep or t i on o f payrell aednopselmig expessethat remainsin

the countyeconomy.

Table 21: Employee data, F¥023-24

Fulktime faculty and staff 1,570
Parttime faculty and staff 1,101
Total faculty and staff 2,671
% of employeesvho work inthe county 100%
% of employeesvho live inthe county 58%

Source: Datgrovidedby NOCCCD

Revenues

Figure2.1 showsthe District'sannual revenues by funding sourea total of$526.9 millionin FY2023-24. As
indicated, tuition and feescomprised4% of total revenue,and revenuesfrom local, state, and federal
government sources comprised anoth86% Al other revenue(i.e., auxiliary evenue, salesand services

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



interest, and donationscomprisedthe remainingl0% These data are critical in identifying the annual costs
of educating the student body from the perspectives of students, taxpayerd society

Figure2.1: NOCCCievenues by sourcd-Y2023-24

Tuition and fees

4%
L

All other revenue
10%

Federal
government
15%

Local
government*
31%

Total revenues
$526.9 million

State
government*
40%

* Revenue from state and local government includes capital appropriations.
Source: Data provided by NOCCCD

Expenditures

Figure2.2 displaysNOCCCDexpensedata. The combined payrolat NOCCC[ncluding student salaries and
wages,amounted to $290.3 million This wasqual to59%o0f the District'stotal expenses folFY2023-24.
Other expenditures, including operation and maintenance of plaahstruction,depreciation, and purchases
of supples and services, madep $205.6 million When we calculate the impact of these expenditures in
Chapter3, we excludedepreciationexpenses as they represent a devaltion of the District'sassets rather
than an outflow of expenditures.



Figure2.2: NOCCCBxpensedy function FY2023-24

All other
expenditures
31%

Depreciation
4%

Construction B

1% I Total expenditures
$495.9 million

Operation &
maintenance of
plant

6% Employee

salaries,
wages, & benefits
59%

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

Students

NOCCCBerved47,210studentstaking courses focredit and 16,928 noftredit studentsn FY202324. These
numbers representinduplicatedstudent headcountsThe breakdown of the student body by gender vé&8o
female, 38% male, and 6% unknowiihe breakdownby ethnicitywas78% students of color, 13% white, and
9% unknownThes t u d eweralsaverage age wass3 years old® An estimated77%of students remain in
Orange Countwafter finishing their time aNOCCCD, another 11% settle outside the county but in the state,
and the remaining 12% settle outside the stdte.

Table2.2 summarizes the breakdown dlfie student population and theicorrespondingawards and credits

by educationlevel. In FY2023-24, NOCCCBervedfour bachelor's degree graduates, 3,008 associate degree
graduates, and 2,049 certificate completeother 39,637studentsenrolled in courses for credhut did

not complete adegreeduring the reporting yearThe collegesoffered dual creditcourses to high schogl
sening a total of3,609studentsover the course of thegear. The colleges also served 6,400 basic education
students and 6,597 personal enrichment students enrolled in-amdit coursesNon-degreeseeking students
enrolledin the workforce or professional development programs accountedZ@30students.Students not
allocated to the other cegoriescomprised he remainings04 students

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 semester. In the analysis, we exclude the CHE production of
personal enrichment students under the assumptithat they do not attain knowledge, skills, and abilities

3 Unduplicated headcount, gender, ethnicity, and age data provideN®ZCCD

4 For colleges that were unable to provide settlement data, Lightcast used estimates based on student origin.



that will increase their earnings he average number a€HE per student(excluding personal enrichment
students)was9.9.

Table2.2: Breakdown of student headcount al@HBEproduction by education level, 202324

Category Headcount Total CHE AverageCHE
Bachelor’' s degree gradu 4 87 21.8
Associatedegree graduates 3,008 58,817 19.6
Certificatecompleters 2,049 25,395 12.4
Continuing students 39,637 448,676 11.3
Dual credit students 3,609 14,092 3.9
Basic education students 6,400 13,629 2.1
Personal enrichment students 6,597 7,855 1.2
Workforce/professional development students 2,330 4,916 2.1
All other students 504 2,853 5.7
Total, all students 64,138 576,319 9.0

Total, less personal enrichment students 57,541 568,464 9.9




TheOrange Countyeconony

SinceNOCCCWas first established, it has been servidgangeCountyby enhancing the workforce, providing
local residents with easy access to higher education opportunities, and preparing students fordkigjbly
professions.Table2.3 summarizes the breakdown dtfie countyeconomy by major industrial sectardered

by total income with details onlabor and nornlabor income. Labor income refers to wages, salaries, and
propr i et o mNaenlabor incorenrefers to profits, rents, and othdéorms of investmentincome.
Together, laboand nonlabor income comprise theounty s  income, Wwhich can also be consideréut
county grossregional produc{GRP.

As shownin Table2.3, the total income, orGRP of OrangeCountyis approximately$296.3 billion equal to
the sum of labor incomé$196.1 billio) and nonlabor income $100.2 billion. InChapter3, we usethe total
added incomeas themeasure othe relative impacts of theollegeson the countyeconomy



Table2.3: Incomeby major industry sector i©@range County2023*

Labor Non-labor

income income Totalincome % oftotal Sales
Industry sector (millions) (millions) (millionsYy income (millions)
Manufacturing $20,442 $18,021 $38,463 13% $83,885
Finance& Insurance $20,143 $11,373 $31,516 11% $52,025
Professionak Technical Services $24,379 $5,234 $29,613 10% $44,184
WholesaleTrade $12,217 $15,193 $27,410 9% $48,506
Health Care& Social Assistance $18,839 $2,832 $21,671 7% $34,050
RetailTrade $10,173 $9,749 $19,923 7% $33,566
RealEstate & Rental & Leasing $11,993 $6,218 $18,211 6% $39,866
Construction $13,273 $3,616 $16,889 6% $32,540
Administrative& Waste Services $11,837 $2,428 $14,265 5% $25,448
Information $4,656 $9,460 $14,115 5% $23,684
Accommodatior& Food Services $7,053 $5,034 $12,087 4% $22,890
Government NonEducation $9,036 $2,133 $11,169 4% $49,155
GovernmentEducation $9,736 $0 $9,736 3% $11,334
Management ofCompanies & Enterprises $6,780 $592 $7,371 2% $11,513
Arts, Entertainment & Recreation $3,598 $2,703 $6,301 2% $10,144
ggrfirn?:t:\:tfgﬁ)(except Public $5,182 $723 $5,906 2%  $10,060
Transportation& Warehousing $3,344 $1,267 $4,611 2% $8,728
Utilities $718 $2,683 $3,401 1% $5,300
Educational Services $2,457 $260 $2,717 1% $3,816
I\E/I)l(?rlggt,ig:arrymg, & Oiland Gas $115 $605 $720 <1% $1,368
Agriculture, Forestry, Fishing8unting $141 $109 $250 <1% $486
Total $196,111 $100,233 $296,345 100% $552,549

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

Sourcelightcastindustry data

Figure2.3 provides the breakdown of jobs by industry@range CountyThe Health Care & Social Assistance
sectoris the largest employer, supportings2,628jobs or 10.4%of total employment in thecounty. The
second largest employds the Professional & Technical Servigetor, supporting237,833jobs or9.8%of

thecounty s t ot al e mp | oy nceuntysuppoki$s2i4 miffienjodse r , t he
5Job numbers reflectightcast s compl et e empl oyment dat a, which includes the foll owin
Bureau of Labor Statistics’ Quarterly Census of Empl oy noestate and Wages

unemployment insurance (Ul) system and are thus excluded from QCEW, 3mplbyed workers, and 4) extended proprietors.



Figure2.3: Jobs by major industry sector @range County2023*
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* Data reflect the most recent year for which data are availabightcastdata are updated quarterly.

SourcelLightcasttmployment data

Table2.4 and Figure2.4 presentthe meanearningsby education level irDrange Countyand the state of
Californiaat the midpoint of the averaga g e d w o r k eThe'sesnuntbars areederived frohightcasts

complete employmentata on averagearningsper worker in thecounty and the state.® The numbers are
then weidhted by thecolleges demogr ag hiamdp rsd faitlee ear ni ngs
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300,000
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we i

patterns. As shown, studentdiave the potential to earn more as they achieve higher levels of education

compared to maintaining a high school diplong&wudents who earna certificatefrom NOCCCRan expect
approximate wages d§40,800per year withinOrange Countyapproximately$4,100more than someone with

5 Wage 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.

g



a high school diplom&imilarly sudents who earran associatelegree fromNOCCCDPan expect approximate

wages of$46,800per year withinOrange Countyapproximately$10,100more than someone with a high
school diploma.

Table2.4: Average earnings by education leatlan NOCCCB t u d eaneer’mgdpoint

Difference from Difference from
Education level Countyearnings next lowest degree Stateearnings next lowest degree
Less than high school $29,100 n/a $29,400 n/a
High school or equivalent $36,700 $7,600 $37,200 $7,800
Certificate $40,800 $4,100 $41,300 $4,100
Associate degree $46,800 $6,000 $47,500 $6,200
Bachel or’s de:q $71,200 $24,400 $72,100 $24,600

SourcelLightcasttmployment data

Figure2.4: Averageearnings by education level ah&OCCCBt udent ' s career midpoi nf

m County Earnings m State Earnings
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Chapter 3:

Economiampactson the Orange
Countyeconomy

NOCCCDnpactsthe Orange Countgconomyin a variety of ways. Theistrictis anemployer and
buyer of goods and servicdsattracts monies thatotherwisewould not have entered theounty
economythrough their dayto-day and construction operations, and the expenditures of their
students Further, it provides students with theknowledge,skills and abilitiesthey need to

become productive citizerad addto the overalloutput of the county:.




In thischapter,we estimatethe following economicimpactsof NOCCCIL) operations spending impact, 2)
construction spending impact, 3) student spending impact, and 4) alumni impaetsuringhe incomeadded
in the countyas former studente&xpandthecountye conomy’ s stock of human capi

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

How would economic activity change i@range Countyf NOCCCRnd all its alumni did not exist in FY
202324?

Each of the economic impacts should be interpreted according to tt Net impactsreflect a truer
hypothetical question. Another way to think about the question is t ,easure of economic impact
realize that we measure net impacts, not gross impacts. Gross impa since they demonstrate what

represent an uppebound estimate in terms of gauring all activity eraile) (i e eydsicn) fin e

stemming from thecolleges however, net impacts reflect a truer ,
countyeconomy if not for

measureof economic impact since they demonstrate what would no

: : : the colleges
have existed in theountyeconomy if not for thecolleges 9

Economic impact analyses use different types of impacts to estimate

the results.The impact focused on in thistudy assesses the changeimcome This measure is similar to the
commonly usedyrossregional produc{GRE. Incomemay be further broken out into thleabor income impact
also known as earningsyhich assesses the change in employee compensation; ancidhdabor income
impact, which assesses the change in business pradfiigether, labor income and ndabor income sum to
total 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 leavemtirdy economy



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 zerclabar income, as the initial effect of trmlleges’
spending stems exclusively from its e ngiheradiyeete s’ S
expenditures of thecolleges are 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
“direct effect?” by HuMPtLhAeN,, atsh es htoewrnm b“eilnodwi.r e ct ef 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.

Lightcast Initial Direct Indirect Induced

IMPLAN Direct Indirect Induced

Multiplier effects in this analysis are derived uslrightcasMulti-Regional Social Accounting Matrix (MRM)
input-output model that captures the interconnection of industries, government, and households in the
county. ThelLightcastMR-SAM contains approximately,000industry sectors at the highest level of detail
available in the North American Industry Classification System (NAICS) and supplies the -spkctiy
multipliers required to determine the impacts associated with increased activityinvdtgiven economylhe

" 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,
accounting for NOCCCD's activity in each area, as \
impacts on the region include impts from theDistricts regional activity, as well as the indirect and induced
multiplier effects that reach the region from thHaistrict'sactivity in the rest of the staté~or more information

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



Operations spendingmpact

Faculty and staff payrois part of thecounty s t ot a,landéha spendimyaf employeeson groceries,
apparel, and other household expenditures helps suppeoounty businesses.The collegesthemselves
purchasesupplies and services, andamy ofits vendors are located i®range CountyThese expenditures
create a ripple effect that generatestill morejobs andhigher wageghroughout the economy

Table 3.1 presents collegesexpenditures (excluding constructionfor the following three categories: 1)
salaries, wages, and benefits, 2) operation and maintenance ot,dad 3) all other expenditureéncluding
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
collegesthen dispenses this residual financial aidsimdents whospendit on living expenses. Some of this
spending takes place in theountyand is therefore an injection of new money into theuntyeconomy that

would not have happened NOCCCMid not exist.In this analysis, we excludkepreciationexpenses due to

the waythis measureis calculated in the national inpubutput accounts, and because depreciation represents

the devalwation of the District'sassets rather than an outflow of expenditurés.

The first step in estimating the multiplier effects of tlBstrict'soperational expenditures is to map these
categories of expenditures to the approximately 1,000 industries ofLiightcastMR-SAM model. Assuming

that the spending patterns ofollegespersonnel approximately match those of the averdds.consumer,

we map salaries, wages, and benefits to spending on industry outputs using national household expenditure
coefficientsprovided by Lightcastnational SAMAIl NOCCCBPmployees workin OrangeCounty(seeTable

8 This aligns with the economic impact guidelines set by the Association of Public anGtamtdUniversities. Ultimately, excluding these measures
results in more conservative and defensible estimates.
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2.1), andtherefore we considernall of the salaries, wages, and benefits. For the other two expenditure
categories (i.e., operation and maintenance of plant and all other expenditures), we assuni¥sthiet's
spending patterns approximately match national averages and apply the national spending coefficients for
NAICS903612 (Colleges, Universities, and Professional Schools (Local Governmedpgration and
maintenance of plant expenditures are mapped to the industries that relate to capital construction,
maintenance, and support, while th®istrict's remaining expenditures are mapped to the remaining
industries.

Table3.1: NOCCCBxpenses by functiorekcludingdepreciation),FY2023-24

In-county Out-of-county Total

expenditures expenditures expenditures

Expense category (thousands) (thousands) (thousands)
Employee salaries, wages, and benefits $290,289 $0 $290,289
Operation and maintenance of plant $26,352 $1,155 $27,507
All other expenditures $92,932 $61,121 $154,053
Total $409,573 $62,276 $471,849

We now havethree vectors of expenditures fdAdOCCCDone for salaries, wages, and benefits; another for
operation and maintenance of plant; and a thiia the District'spurchases ofuppliesand servicesThe next
step is toestimatethe pottion of these expenditures that occainsidethe county. The expenditures occurring
outside thecounty are known as leakagesNe estimatein-county expenditures usingegional purchase
coefficiens (RPG), a measure of the overall demand for the commodities produced by each sector that is
satisfied bycounty suppliers, for ach of the approximatelyl,000 industriesin the MR-SAM model.*° For
example if 40% of the demand falAIC$41211 (Offices of Certified Public Accountaigsatisfied byounty
suppliers, the RPC for thatdustryis 40%.The remaining 60%f the demand foNAICS 54121i% provided by
suppliers located outside theounty. The threevectors ofexpendituresare multiplied, industry by industry;,

by the correspondingRPQo arrive at thein-county expendituresassociated with theolleges SeeTable3.1

for a breakout of the expenditures that occur icounty. Finally, ih-county spending is enteredindustry by
industry, into the MR-SAMmodel multiplier matrix which in turn provides an estiate of the associated
multiplier effectson countylabor income, nodabor incometotal income sales,andjobs.

Table3.2 presents the economic impact abllegesoperationsspending The people employed bMOCCCD
and their salaries, wages, and benefits comprise the initial effect, shown in the top row of theinaielens
of labor income, noAabor incometotal added incomesalesandjobs. The additional impacts created by the
initial effectappear in thenext four rows under thesectionlabeledmultiplier effect Summingthe initial and

9 SeeAppendix 2Zfor a definition of NAICS.

10 SeeAppendix Sor a description otightcast s -9AR model.



multiplier effects the gross impacts ar®415.5millionin labor income an&2112.0millionin nonlabor income.
This sums to a total impact 8627.5millionin total added income associated with the spending of tbdeges
and its employees in theounty. This is equivalent to supportifg096jobs.

Table3.2: Operations spending impact, 292324

Non-labor

Labor income income Total income Sales Jobs

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

Initial effect $290,289 $0 $290,289 $471,849 2,671
Multiplier effect

Direct effect $37,610 $26,260 $63,870 $119,284 319

Indirect effect $15,033 $9,814 $24,847 $46,992 125

Induced effect $72,605 $75,894 $148,499 $241,449 980

Total multiplier effect $125,248 $111,968 $237,216 $407,725 1,425

Gross impact (initial + multiplier) $415,537 $111,968 $527,505 $879,574 4,096

Less alternative uses of funds -$59,550 -$69,283 -$128,833 -$171,699 -952

Net impact $355,987 $42,685 $398,672 $707,875 3,144

The$527.5million in gross impacts often reported by researchers #se total impact. We go a step further
to arrive at a net impact by applyingcaunterfactualscenarioj.e., what would have happened if a given event
—in this case, the expenditure of -tounty funds onNOCCCDB had not occurred NOCCCDReceived an
estimated43%of its funding from sourcesvithin OrangeCounty This portion of theDistrict'sfunding came
from the tuition and fees paid by residestudents, fromthe auxiliary revenue and donations froprivate
sources located within theounty, from state and localtaxes,andfrom the financial aid issued to students by
state and localgovernment We must account for the opportunity cost of this-@aunty funding. Had other
industries receivedhese moniegather thanNOCCCDncomeimpacts would have still beerereated in the
economy.Iln economic analysismpacts that occur undecounterfactualconditions areused tooffset the
impacts thatactuallyoccurin order to derive the true impact of the event under analysis.

We estimate thiscounterfactual bysimulating ascenario wheran-county monies spent on theollegesare
instead spenton consumer goods and savingBhis simulates the nounty monies being returned to the
taxpayers and being spent by the household sectur approachs
to establish the total amount spent byin-county students and
taxpayers orNOCCCDnap this to the detailedndustriesof the MR-
SAM model using nationabusehold expenditureoefficients, use the
industry RPCs to estimate-tounty spending, and run the isounty ~ Million in total added

spending through the MSAM model s mul ti pl Income, whichisequivalent gery j v
multiplier effects. The results of this exercise are shown as negati t0 supporting3,144 jobs.

The total net impact of the
District'soperations is$398.7

values in the row labeleless alternative uses of fundsTable 3.2



Thetotal netimpactof the District'soperationsis equal to the gross impact less tlmpactof the alternative
use of funds-the opportunity cost of thecounty money. As shownin the last row ofTable 3.2 the total net
impact is approximately $36.0 million in labor income and 7 million in nonlabor income. This sums
together to $398.7million in total added income and is equivalent to supporting4d,jobs. These impacts

represent new economic activity created in the county economy solely attributable to the operations of
NOCCCD.



Construction spending impact

In this section, we estimate the economic impact of the construction spendinlN@ECCDBecause
construction funding is separate from operations funding in the budgeting process, it is not captured in the
operations spending impact estimated earlier. However, like operations spending, the construction spending
creates subsequent rounds opending and multiplier effects that generate still more jobs and income
throughout the county. During FY202324, NOCCCBpent a total of$6.5 millionon various constration
projects. These construction projects were carried out across all three collegeSypress Collegehe Fine

Arts Buildingrenovation began in April 2024, with crews initiating hazardous materials abatement as part of
the project scope. AFullerton Collegethe college broke ground in May 2024 on the renovation of a main
campus building. At NOCE, implementation began on the Swing Spaggerim housing facility designed to
support academic instruction, counseling services, and administrative operatorsgside general repairs

and life safety upgrades to the Anaheim Tower.

Assuming NOCCCDconstruction spending approximately matches DuringFY202324
national construction spending patterns of NAIG@®3612 (Colleges, NOCCCBpent a total of
Universities, and Professional Schools (Local Governmen®)map - .
_ _ o _ $6.5 millionon various
NOCCCI2onstruction spending to the construction industries of the ] ]

. . construction projects.
MR-SAM model. Next, we use the RPCs to estimate the portion of tl
spending that occurs toounty. Finally, the ircounty spending is run
through the multiplier matrix to estimate the direct, indirect, and induced effects. Because construction is so

labor intensive, the noflabor income impact is relatively small.



To account for the opportunity cost of any-aounty construction money, we estimate the impact of a similar
alternative uses of funds as found in tlperations spending impacfThis is done by simulating a scenario
where incounty monies spent on construction are instead spent on consumer goods. These impacts are then
subtracted from the gross construction spending impacts. Again, since construction is so labor intensive, most
of the added income stems from labor income as oppotsedon-labor income.

Table3.3 presents the impacts dlOCCCbonstruction spending during R02324. Note the initial effect is
purely a sales effect, so there is no initial change in labor orlabar income. The F202324 NOCCCD
construction spending creates a net total shoun impact of$4.4 millionin added income-the equivalent of
supporting38 jobs inOrangeCounty.

Table3.3: Construction spending impackEY2023-24

Non-labor

Labor income income  Total income Sales Jobs

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

Initial effect $0 $0 $0 $6,548 0
Multiplier effect

Direct effect $2,559 $698 $3,257 $6,274 27

Indirect effect $828 $226 $1,053 $2,029 9

Induced effect $1,345 $367 $1,712 $3,298 14

Total multiplier effect $4,732 $1,290 $6,022 $11,602 49

Gross impact (initial + multiplier) $4,732 $1,290 $6,022 $18,150 49

Less alternative uses of funds -$739 -$859 -$1,598 -$2,130 -12

Net impact $3,993 $431 $4,424 $16,020 38




Student spending impact

Both incounty and outof-county students contribute to the student spending impact OCCChowever,

not all of these students can be countéalvard the impact.Of the incounty students, onlghe impact from

those students who were retained, or who would have left tmuntyto seek education elsewhere had they

not attendedNOCCCDs measured. Students who would have stayed in tloeinty anyway are not counted
toward the impact since their monies would have been added to @range Countgconomy regadless of
NOCCCD. In addition, only the eftcounty students who relocated to Orange County to attend the colleges
are considered. Students who commute from outside the county or take courses online are not counted
towards the student spending impact because tlag not adding money from living expenses to the county.

While there were39,368students attendingNOCCCRho originated fromOrange Countyexcluding personal
enrichment students and dual credit high school studenis} all of them would have remained in tl®unty

if not for the existence oONOCCCDWe apply a conservative assumption tH&i%of these students would
have leftOrange Countjor other education opportunities IROCCCBid not exist'! Therefore, we recognize
that the in-county spending 0f3,937 students retained in thecounty is attributable to NOCCCDThese
students, called retained students, spent money at businesses incthumty for everyday needs such as
groceries, accommodatiomndtransportation.

Relocated students are also accounted foNRCCCDs st udent spendi R250stutgnts ct .
came from outside theountyand lived off campus while attendifdOCCCIh FY2023-24. Theoff-campus
expenditures of oubf-countystudents supported jobs and created new income in tiointy economy??

The average costs for students appear in the first sectiorate3.4, equal t0$25,409per student. Note that
this table excludes expenses for books and supplies, since many of ¢hetsare already reflected in the
operations impact discussed in the previous section. We multiply®®,409in annual costs by th&,987
studentswho either were retained or relocated to the counbgcause oNOCCCHRNd lived incountybut off
campus. This provides us with an estimate of their total spendiitpgether, offcampus spending of
relocated and retained students generated gross sales of $1538libm This figure, once net of the monies
paid to student workers, yields net efampus sales of $151.9 millioas shown in the bottom row ofable
3.4.

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

2 Online students and students who commuted@vange Count§rom outside thecountyare not considered in this calculation because it is
assumed their living expenses predominantly occurred indbentywhere they resided during the analysis year. We recognize that not all online
students live outside theounty, but keep the assumption given data limitations.



Table3.4: Average student costs and total sales generateddbycated and retained
students inOrange CountyFY2023-24

Room and board $20,714
Personal expenses $2,650
Transportation $2,045
Total expenses per student $25,409
Number of students retained 3,937
Number of students relocated 2,050
Gross retained student sales $100,030,151
Gross relocated student sales $52,088,450
Total gross oftampus sales $152,118,601
Wages and salaries paid to student workers* $197151
Net off-campus sales $151,921451

* This figure reflects only the portion of payroll that was used to cover the living expensel®cdted and retainedtudent
workers who lived in theounty.
Source:Student costs and wages provided by NOCA®B.number ofelocated and retainedtudents who lived in theounty off

campuswhile attending is derived blightcastfrom the student origin data and iterm residence datgrovidedby NOCCCD

Estimating the impacts generated by tH&151.9 millionin student
spending follows a procedure similar to that of the operations impac The total impact of

described above. We distribute t151.9 millionin sales to the industry  stydent spending i$140.3
sectors of the MRFSAM model, apply RPCs to reflecicimunty spending,

million in total added

and run the net sales figures through the MBAM model to derive . : ]
income and is equivalent

Itipli ffects. i i
multiplier effects to supportingl,947jobs.

Table3.5 presents the resultsTheinitial effect is purely salesriented

and there is no change in labor or ntabor income. The impact of

relocated and retainedtudent spending thus falls entirely under the multiplier effect. The total impact of
student spending i$82.0 millionin labor income an®58.3 millionin nonlabor income. This sums together

to $140.3 millionin total added income and is equivalent to supportih§47jobs. These values represent the
direct effects created at the businesspatronized by the students, the indirect effects created by the supply
chain of those businesses, and the effects of the increased spending of the household sector throughout the
countyeconomy as a result of the direct and indirect effects.



Table3.5: Student spending impact, 202324

Non-labor

Labor income income Total income Sales Jobs

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

Initial effect $0 $0 $0 $151,92 0
Multiplier effect

Direct effect $37,441 $26,462 $63,903 $119,208 886

Indirect effect $17,036 $11,912 $28,948 $56,037 422

Induced effect $27,492 $19,974 $47,466 $87,439 639

Total multiplier effect $81,969 $58,348 $140,317 $262,684 1,947

Total impact (initial + multiplier) $81,969 $58,348 $140,317 $414,6(% 1,947




Alumniimpact

In this section we estimate the economic impacts stemming from thdded labor income of alumni in
combination wi tadddednbrdabor ineome This ympactss’ based on the number of students
who have attendedNOCCCIEhroughout its historyWe then use this total number to consider the impact of
those students in the singleY2023-24. Former students whearneda degree as well as those who may not
have finished their degree or did not take courses for credit are considered alumni.

While NOCCCLzreates an economic impact througlits

operations, construction, and studenspending, he  1he greatest economic impact of
greatest economic impact NOCCCBtems fromtheadded =~ NOCCCBtems from the added human
human capital-the knowledge creativity, imagination, and  capital—the knowledge, creativity,
entrepreneurship— found in its alumni. While attending imagination, and entrepreneurship
NOCCCPDstudents gain experience, education and the found in its alumni.

knowledge, skills, and abilitiesthat increase their

productivity and allow them to command a higher wage

once they enter the workforceBut the rewardof increased productivity does not stop ther&alented
professionalsmake capital more productive too (e.g., buildings, production facilities, equipmerie
employers oMNOCCCBIumni enjoy the fruits of this increased productivity in the form of additional-fedyor
income(i.e., higher profits)

The methodology herediffers from the previousimpacts in one fundamental wayWhereas theprevious
spendingimpactsdepend on an annuallgenewed injection ohew sales ito the countyeconomy the alumni
impactis the result of years of past instruction and the associated accumulatitwmfn capital Theinitial



effect of alumniis made upof two main components. The first and largest of these isdabddedlabor income
of NOCCCB former students The second component of thimitial effect is the added nonlabor incomeof
the businesses that employ formstudents ofNOCCCD

We begin byestimating the portion of alumnivho are employed in the workforce. Testimate thehistorical
employment patterns ofllumniin the county, 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 carfeé®rgdeath, 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 thebuntyas ofFY
202324,

The next step igo quantify the skills andhuman capitakhat alumniacquiredfrom the colleges We use he
student s’ pCHB dsla @roxy don acaurulatechuman capital The average number ofCHE
completedper studentin FY202324was9.9. To estimate the number dEHE present in the workforce during

the analysis yeamve use thecolleges hi st or i cal st ude ndByedrs flodhEY@A81W82 o v e 1
to FY2023-24. We apply a43-yeartime horizon to include all alumni active in tkeuntyworkforcewho have

not reached the average retirement age 67. The time horizon, or number of years in the workforce, is
calculated by subtractinthe weightedaverage age oROCCCD sarlieststudent cohorts for which we have
datafrom theretirement age o67. However, because the alumni impact is based on credits achieved and not
headcount, we calculatand usean average age per credit rather than per studewte then inform this
average age by the historical student average age
Lightcast for FY 20167 and FY 20201.

We multiply the 9.9 averageCHE per student bythe headcouns that we estimate are still actively employed
from each of the previous yeats Students who enroll at theollegesmore than one yeaare counted at least
twice in the historical enroliment data. Howeve&@HE remain distinct regardless of when and by whom they
were earned, so there is no duplication in tR&Ecounts.We estimate there ar@approximately9.3 million
CHEfrom alumni active in the workforce

Next, weestimatethe value of theCHE, or the skills and human capital acquired BYoCCCRlumni. This is
done usingheincrementaladded | abor income stemming from the st
addedlabor income is the difference between the wage earned\yCCCRIumni and the alternative wage
they would hae earned had they not attendeBlOCCCDUsing thecounty incremental earnings, credits

13 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.

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

15 This assumes the average level of study from past years is equal to the level of study of students today. Lightcast pseddkdaby some
colleges for previous studies to estimate students' credit load in prior years.



required, and distribution of credits at each level of study, we estimateawerage value pe€HEo0 equal
$159 This value represents tleountyaverage incremental increase in wages tahtmniof NOCCCEeceived
during the analysis yedor everyCHEhey completed.

Because workforce experience leads to increased productivity and higher widgesalue perCHEvaries
dependi ng o nwotkfbree expérientgsvithtthe highest value applied to thHeHE of students who
had been employed the longest by BE823-24, 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 yearandthen sum the products together. This calculation ysagproximately$1.5 billionin
gross labor incomé&om increased wages received by former students ir26X3-24 (as shown ifrable3.6).

Table3.6: Number of CHE in workforce and initial labor income created@mange
County FY2023-24

Number of CHE in workforce 9,335,240
Average value pe€EHE $159
Initial labor income, gross $1,480,606,675

Adjustments for counterfactual scenarios
Percent reduction for alternative education opportunities 10%
Percent reduction for adjustment fdabor importeffects 50%
Initial labor income, net $666,273,004

The next two rows inTable 3.6 show two adjustmentsusedto account for counterfactual outcome#\s
discussed above,ocnterfactual outcomes in economic analysis represesuiat would have happened if a
givenevent hal not occurred The event ilquestionis the education andraining provided byNOCCCRand
subsequent influx of skilled labor into tlunty economy.The first counterfactuascenario that we address
is the adjustment for alternative education opportunitida.the counterfactual scenario wheiOCCCmoes
not exist we assume a portion diOCCCRBlumniwould have received a comparable education elsewhere in
the county or would have left thecounty and receiveda comparable education and then returned to the
county. The incrementaladdedlabor incomethat accrues to those studentscannot be countedoward the
added labor incomdérom NOCCCRlumni. The adjustment forlternative educatioropportunities amounts
to a 10%reduction of the$1.5 billionin added labor incomeThismears that 10%of the added labor income
from NOCCCRalumniwould have been generated in thmuntyanyway, evenf the collegesdid not exist For
more information on the alternative educaticadjustment seeAppendix 7

The otheradjustmentin Table3.6 accounts for thamportation of labor. SupposeNOCCCHid not exist and
in consequence there were fewer skilled workers in ttwinty. Businesses could still satisfy sometheir
need for skilled labor by recruiting from outsi€@range CountyWe refer to thisas the laborimport effect.



Lacking information on its possible magnitudeve assume50% of the jobs that students fill atounty
businessesould have been filled byorkersrecruited from outsidethe countyif the collegesdid 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 ¢hbeges We conduct a sensitivity analysis for this
assumption inAppendix 1 With the 50%adjustment, the netaddedlabor income added to the economy
comes t0$666.3 million as shown iMTable3.6.

The$666.3 millionin added labor income appears under thmtial effect in thelabor incomecolumn ofTable
3.7. To this we add amstimate forinitial non-laborincome. As discussed earlier in this section, businesses
that employ formerstudents ofNOCCCBee higher profits as a result of the increased productivity of their
capital assetsTo estimate this additional income, we allocate the initial increase in labor inc&®&6(3
million) to the sixdigit NAICS industry sectors whestudentsare most likely to beemployed. This allocation
entails a process that mag®mpletersin the countyto the detailed occupations for which those completers
have been trained, anthen maps he detailed occupations to the sdigit industry sectors in thiR-SAM
mode.!” Using a crosswalk created bytibnal Center for Education Statistics (NC&ifs) the Bureau of Labor
Statistics, we map the breakdown of tltelleges completers to the approximately 700 detailed occupations
in the Standard Occupational Classification (SOC) sys$trally, we apply a matrix of wages by industry and
by occupation from theMR-SAM model to map the occupational distribution of t§666.3 millionin initial
labor income effectso the detailedindustry sectorsn the MR-SAM model®

Once these allocations are complete, we apply the ratio of-lator to labor income provided by thelR-

SAM model for each sector to our estimate of initial labor incoffes computation yields an estimat&328.8

million in added non-labor income attributable toNOCCCD'alumni. Summinginitial labor and norlabor

income togethemrovidesthe total initial effect of alumniproductivityin the Orange Countgconomy, equal
to approximately$995.1 million To estimate multiplier effects, we convert the indusSpecific income
figures generated through the initial effect to sales using sabeimcome ratios from theMR-SAM model. We
then run the values through thBiIRSAM’ s mul t i pl i er matri x.

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

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

18 For example, if the MESAM 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 FY2023-24

Non-labor Total

Labor income income income Sales Jobs

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

Initial effect $666,273 $328,846 $995,119 $1,812,876 9,696
Multiplier effect

Direct effect $180,194 $94,826 $275,020 $509,537 2,727

Indirect effect $85,670 $44,643 $130,313 $242,047 1,323

Induced effect $471,101 $241,735 $712,836 $1,278,839 6,783

Total multiplier effect $736,965 $381,204 $1,118,169 $2,030,422 10,832

Total impact (initial + multiplier) $1,403,238 $710,050 $2,113,288 $3,843,298 20,528

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 wages Further, as the
industries wherealumniare employed increase their output, there is a corresponding increase in the demand
for input from the industriesi n t he e mp | oy e Together,sthe pnedmegs generatédnby the
expansions inbusiness input purchaseand household spendingonstitute the multiplier effect of the
increased productivity oNOCCCD'alumni The final results ar&737.0 millon in addedlabor income and
$381.2 millionin addednon-labor income, for an owall total of $1.1 billionin multiplier effects. The grand
total of the alumniimpact is $2.1 billionin total added incomethe sum of alinitial and multiplierlabor and
non-labor income effectsThis is equivalent teupporting20,528jobs.



Total NOCCClnpact

The total economic impact dlOCCCDbn Orange Countgan be generalized into two broad types of impacts
First, on an annual basiBlOCCCQenerates a flow of spendintpat has a significant impact ae county
economy.The impacts of this spending are captured by tperations, construction, and studespending
impacts. While not insignificant, these impacts do not capture the true purpoNOEECCDThefundamental
mission ofNOCCCIX to foster human capital. Every year, a new cohortooimer NOCCCBtudents adds to
the stock of human capital ithe county, and a portion of alumni continues to add tive countyeconomy

Table 3.8 displays the grand total impacts &6FOCCCDn the Orange Countyeconomy in F202324. For
context, the percentages diOCCCPompared to the total labor income, total nelabor income, combined
total income, sales, and jobs fdbrange Countyaspresented inTable2.3 and Figure2.3, are included. The
total added value oNOCCC3 $2.7 billion, equivalentto 0.9%of the GRFof Orange CountyBy comparison,
this contribution that theDistrictprovides on its own is nearly as largehadf ofthe entire Arts, Entertainment,
& Recreationindustry in thecounty. NOCCCDs t ot al i m@5657tjobssiru YR02324. d-ar
perspective, this means thaine out of every95 jobs in Orange Countys supported by the activities of
NOCCCBnd its students.

Table3.8: TotaINOCCCbnpact, F\202324

Non-labor ~ Total
Labor income income Income Sales Jobs
(thousands) (thousands) (thousands) (thousands) supported
Operations spending $355,987 $42,685 $398,672 $707,875 3,144
Construction spending $3,993 $431 $4,424 $16,020 38
Student spending $81,969 $58,348 $140,317 $414,605 1,947
Alumni $1,403,238 $710,050 $2,113,288 $3,843,298 20,528
Total impact $1,845,187 $811,514 $2,656,701 $4,981,798 25,657
% of theOrangeCountyeconomy 0.94% 0.81% 0.90% 0.84% 1.06%

These impacts from theollegesand their students stem from different industry sectors and spread
throughout thecountyeconomy.Table3.9 displays the total impact dlOCCCDy each industry sector based
on their two-digit NAICS code. The table shows the total impacbpErations, construction, students, and

alumni, as shown imable3.8, br oken down by each i ndu sdountyecsnentyt or

using processes outlined earlier in this chapter. By showing the impact from individual industry sectors, it is

possible to see in finer detail the industries that drive the greatest impact orctlumty economy from the
spending of thecollegesandtheir studentsand from whereNOCCCRIumni are employed.df examplethe

S



spending ofNOCCCIRnd its students as well as the activities of alsimni in theProfessional & Technical
Servicesndustry sector generated an impact $237.0million in FY2023-24.

Table3.9: TotaINOCCCbnpact by industry, F202324

Industry sector Total income (thousands) Jobs supported
Government, Education $378,222 E—— 3,539
Retail Trade $354,571 EEE— 3,767 I
Professiona& Technical Services $236,959 E——— 2,182 m——
WholesaleTrade $218,481 m—— 882 mm
Manufacturing $173,796 911 mmm
RealEstate & Rental & Leasing $161,265 1,764
HealthCare & Social Assistance $149,372 mmmmm 1,757
Information $143,362 . 431 =
Accommodation% Food Services $119,083 mmm 1,975
Finance& Insurance $112,003 mmm 518 m
Construction $107,054 mmm 905 mmm
Administrative& Waste Services $101,065 mmm 1,337
Other Services (except Public Administration) $94,441 mm 2,253 IS
Arts, Entertainment, & Recreation $85,468 1,335 .
Government NonEducation $69,289 mH 466 W
Managementof Companies & Enterprises $52,617 = 320 m
Educational Services $45,037 = 935 W
Transportation& Warehousing $31,473 H 325 N
Utilities $20,087 1 30 |

Mining, Quarrying& Oil and Gas Extraction $1,646 | 8 |
Agriculture, Forestry, Fishing, Hunting $1,411 | 16

Total impact $2,656,701 25,657

Sourcelightcastmpact model



Chapter 4.

The benefits generated lWOCCCABffect the lives of many people. The most obvious beneficiaries
are thecollegesxstudents they give up time and money to gottoe collegesn return for a lifetime

of higherwagesand improved quality of life. Buh& benefits do not stop there. As students earn
more, communities and citizens througho@aliforniabenefit 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 infeasibleln this chapter, we evaluate NOCCCIas an investment from the

perspectives of studentsaxpayers 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®®9.3 millionfrom Figure
2.1. Direct outlays also include the cost of books and supplies. On averaggmiilstudents spent2,267
each on books and supplies during the reporting y&aultiplying this figureby the number of fulitime
equivalents (FTEs) produced NPCCCIh FY202324%° generates a total cost &§43.0 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 thecollegesut also incur the interest cost of taking out loans. Ir2B¥3-24, students received

a total of$3.6 millionin federal loans to attendNOCCCE 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$®h@ millionin federal loans is subtracted
from the costs incurred by students in B§2324.

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

to estimate It measureshe value of time and earning®rgone by students who go t@ollegesrather than
work. To calculate it, we need to know the differe
they actually earn while attendinthe colleges

We derive the students’ full e a r n iearginggtevets énfable2a | by
according to theeducation levelbreakdown of the student populatioat the start of the analysis yeaf

1 Based on the data provided BlyOCCCD

20 A single FTE is equal 30 CHESso there werel8,949FTEs produced by students in Fo23-24, equalto 568,464CHE divided bythe weighted
average number o€HE per student(excluding personal enrichment students).

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

22This is based on students who reported their prior level of educatioN®@CCCDThe prior level of education data was then adjusted to exclude
dual credit high school students.



However, he earningslevels inTable2.4 reflect what average workers earn at tmeidpoint of thar careers,
not while attendingthe colleges Because of this, & adjust theearningslevelsto the averageage of the
student population(33) to better reflect their wagest their current age® This calculation yields an average
full earning potential of632,414per 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 earning§e u s e t h €HBproductiom astagproxy for time,

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

the greater theirforgone earnings Overall,studentsattendingNOCCCIh FY202324 earnedan averageof

10.3CHE perstudent (excluding personal enrichment students and dual credit high school studeviti&h

is approximately equal t84%of a full academic yeaf We thusinclude no more thai$11,106(or 3499 of the
student s’ full earning potenti al in the opportunit:

Anot her factor to consi der i sentlreedinpsstsecdndanyteducatiagitmp | oy
is estimated that75%of students are employe For theremainder of studentswe assume that they are

either seeking work or planning to seek work once they complete their educational (ya#tisthe exception

of personal enrichment students, who are not included in this calculatiBp)choosingo enroll, therefore,
non-working students give up everything that they can potentially earn during the academic yeath@e.
$11,106. The total value of theiforgoneearningsthus comes td135.6 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 bectos® are the only jobs they can firidat
accommodate their course schedul&ese jobs tend to be atn entry level, such as restaurant servers or
cashiers. To account for this, we assume that working studbkatd jobs that pay83%of what they would
have earned had they chosen to work ftithe rather than go tacollege®® The remainingl 7%comprises the
percentageof their full earning potential that theyorgo. Obviously this assumption varies by perspsome
studentsforgo more and others lessSince we do nioknowthe actual jobs that students holdhile attending,
the 17%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 gaof their decision to attend theollegestoday. Students who take

out loans are not only required to pay back the principal of the loan but to also pay back a certain amount in
interest. The first step i n cadrninethagaybacktime tonthe mwans. s I

2 Further discussion on this adjustment appeard\ppendix 6
24Equal t010.3CHE divided by80, the assumed number €@HE in a fulitime academic year.

% Lightcast provided estimates of the percentage of students employed for colleges that were unable to providenifagure excludes dual
credit high school students, who are not included in the opportunity cost calculations.

%6 The83%assumption is based on the average hourly wage of jobs commonly held by working students divideddyrityeverage hourly wage.
Occupational wage estimates are published by the Bureau of Labor Statistics (see http://www.bls.gov/oes/current/oes_nat.htm).



The $3.6 millionin loans was awarded t870 students, averaging6,292per student in the analysis year.
However, this figure represents only one year of loans. Because loan payback time is determined by total
indebtedness, weassumethat sinceNOCCCIis atwo-year colleges students will be indebtedwice that
amount, or$12,5850n average. According to the U.S. Department of Education, this level of indebtedness will
take up to 15years 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 of63.6 millionover time. After taking into consideration the time value of money, this
means that students will pay off a discounted present valu&2# millionin principal over thel5 years. In

order to calculate interest, we only consider interest on the federal loans awarded to studentD2B24.

Using the student discount rate @f.9%6%as our interest rate, we calculate that students will pay a total
discounted present value d§1.1 millionin interest on student loans throughout the fird5 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 5 Béble4.2.

The stepdeading up to the calculation of student costs appeaf able4.1. Direct outlays amount t&58.7
million, the sum of tuition and fees$(9.3 millior) and books andupplies $43.0 millior), less federal loans
received ($3.6 million). Opportunity costs for working and +wearking students amount to $124.0 million,
excluding $79.5 million in offsetting residual aid that is paid directly to stud@mally, we have the present
value of future student loan costs, amounting to $3.5 million between principal and inteseshtming direct
outlays opportunity costs, and future student loan costgyether yields a total 0$186.2 millionin present
value student costs.

2’ Repayment period based on total education loan indebtedness, U.S. Department of Educag@nht20s://studentaid.ed.gov/sa/repay
loans/understand/plans/standard.

28 The student discount rate is derived from the thrgear average of the baseline forecasts for theykar discount rate published by the
Congressional Budget Office. See the Congressional Budget Office, Student Loan and Pell Grant Phgya2023 Badme.
https://www.cbo.gov/data/baselineprojectionsselectedprograms.

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



Table4.1: Present value of student costs, EY23-24 (thousands)

Direct outlaysin FY2023-24

Tuition and fees $19,286

Less federal loans received -$3,587

Books and supplies $42,957
Total direct outlays $58,656
Opportunity costsin FY202324

Earningdorgoneby nonworking students $135,649

Earningdorgoneby working students $67,864

Less residual aid -$79,511
Total opportunity costs $124,003
Future student loan costs (present value)

Student loan principal $2,397

Student loan interest $1,136
Total present value student loan costs $3,5634
Total present value student costs $186,193

Source: Based on dafgovidedby NOCCCRnd outputs of theLightcastmpact model

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
averagea g e d wo r k maréase ascpaople achiieve higher levels of educafibwe differences between
state earningslevels define thencrementalbenefitsof moving from one education level to the next

A key component in determining the students retul
stream i.e., what they can expect to earn in return for the investment they mimkeducation We calculate

the future benefits stream tahe colleges FY202324 students first by determining their average annual
increase irearnings equal to$88.6 million This value represents the higheagesthat accrue to students at

the midpoint of their careers and is calculated based on the marginal wage sesed theCHEthat students

complete while attendindhe colleges Using the state o€aliforniaearnings, the marginal wage increase per

CHEs $156. For a full description of the methodology uséo derive the$88.6 million seeAppendix 6

The ®cond step is to project th&88.6 millionannual increase irarningsinto the future, for as long as
students remain in the workforc&Ve do thisby using theextendedMincerfunctionto predict the change in
earnings at eaclpointi n an i ndi vi du.&MHe Mircer dunckidno gi giam@tteed fr om
seminal work on human capital (38). The functiore st i mat es earnings using an i

and post-schooling experienceWhile some have criticizeMi ncer ' s e ar,ihis sti sphefdunn c t i c

30 Appendix 6provides 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 specificatigri* as noted above, & use a
enhanced version of the Mincer functiera quartic specificatior-that, besides the education level and work
experience variables, factors in demographic characteristics such as sex and race/ettmnjgibject, as
precisely as possi bwage,trajgctorees® Wibhrtim &88.6 silliendepresensing the

student s hi gher ear ni ng sweapply Scalaes fram thillncer fundtiontofyield h e i r
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.

S1Hamlen, S. S., & Hamlen, W. A. (2012). The inconsistency of the quadratic Mincer equation: A proof. Theoretical Ecotersi@$a)etl 15120.
https://doi.org/10.4236/tel.2012.22021
32 Murphy, K. M., & Welch, F. (1990). Empirical-ageningsprofiles. Journal of Labor Economics, 8(2),-2Q2.



Table4.2: Projected benefits and costs, student perspective

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)
0 $52.2 6% $3.0 $182.7 -$179.7
1 $56.7 13% $7.4 $0.3 $7.1
2 $61.2 23% $13.8 $0.3 $13.5
3 $65.6 39% $25.4 $0.3 $25.1
4 $70.0 62% $43.3 $0.3 $42.9
5 $74.2 96% $71.0 $0.3 $70.7
6 $78.3 96% $74.8 $0.3 $74.5
7 $82.3 95% $78.4 $0.3 $78.1
8 $86.1 95% $81.8 $0.3 $81.5
9 $89.7 95% $85.0 $0.3 $84.7
10 $93.1 95% $88.0 $0.3 $87.7
11 $96.2 94% $90.7 $0.3 $90.4
12 $99.2 94% $93.2 $0.3 $92.9
13 $101.8 94% $95.4 $0.3 $95.1
14 $104.3 93% $97.4 $0.3 $97.0
15 $106.5 93% $99.0 $0.3 $98.7
16 $108.4 93% $100.4 $0.0 $100.4
17 $110.2 92% $101.6 $0.0 $101.6
18 $111.6 92% $102.4 $0.0 $102.4
19 $112.8 91% $103.0 $0.0 $103.0
20 $113.9 91% $103.4 $0.0 $103.4
21 $114.6 90% $103.5 $0.0 $103.5
22 $115.2 90% $103.3 $0.0 $103.3
23 $115.6 89% $103.0 $0.0 $103.0
24 $115.8 88% $102.4 $0.0 $102.4
25 $115.8 88% $101.5 $0.0 $101.5
26 $115.7 87% $100.5 $0.0 $100.5
27 $115.4 86% $99.3 $0.0 $99.3
28 $109.0 86% $93.3 $0.0 $93.3
29 $108.5 85% $91.8 $0.0 $91.8
30 $107.9 84% $90.2 $0.0 $90.2
31 $107.2 83% $88.5 $0.0 $88.5
32 $106.4 81% $86.7 $0.0 $86.7
33 $105.5 80% $84.7 $0.0 $84.7
34 $104.5 79% $82.6 $0.0 $82.6
35 $103.4 78% $80.5 $0.0 $80.5




Table4.2: Projected benefits and costs, student perspective

1 2 3 4 5 6
Grosshigher Net higher
earningsto earningsto
Yeals out students % active in students Student costs Net cash flow
of school (millions) workforce* (millions) (millions) (millions)
36 $43.9 7% $33.9 $0.0 $33.9
Present value $1,280.7 $186.2 $1,094.5
Internal rate of return 25.0%
Benefit-cost ratio 6.9
Payback period (no. of years) 5.3
* I ncludes-ihbhef @&seobotbsiagd attrition.

Percentages reflect aggregate valuestioe entire Districtand are subject to fluctuations due &ach ofthe college'svarying time horizons.
Source: Lightcast impact model

As shown inTable 4.2, the $88.6 millionin gros higher earningsoccurs around Year9, which is the
approximatemi d poi nt o f futdrdwerkisgtcareksegivdnbhe averageageof the student population
and an assumed retiremeérmage of67. In accordance witlthe Mincerfunction, the grosshigherearningsthat
accrie to students in the yearseading up tothe midpointare less than$88.6 millionand the grossigher

earningsin the years after the midpoirdre greater than$88.6 million

The final c a |l c uts sareaim is ¢p ndt buethegpotantiblebanefis’genératadu r e
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 202324 student

population thatwill be employed in the workforce in a given ye&tote that the percentages in the first five

step in

years of the time horizon are relatively lower than those in subsequent years. This is because many students
delaytheir entry into the workforce either becauseahey are stillenrolled at thecollegesor because they are

of ftd sted 1t d
account forthe time needed by students to find employment and settle into their careAssdiscussed in

unable to find a job immediately upon graatiion. Accordingly, wappl y a se-tn
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 falegreeseeking students who do not complete during
the analysis year

Beyond the first five years of the time horizastyudents will leave the workforcdor any number of reasons,
whether death, retirement, or unemployment. We estimate the rate of attrition usihg samedata and
assumptions applied in the calculation of the attrition rate in the economic impact analySisagfter3.3 The
likelihoodof leavingthe workforce increases atudentsage, sahe attrition rate is more aggressive near the

33 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.



end of the time horizon than in the beginningolumn4 of Table4.2shows the nehigherearningsto students
after accounting for both the seling-in patterns and attrition.

Having estimated h e s t anstseandttteifuture benefits stream, the next step is to discount the results
to the present to reflect thdime value of money. For the student perspective assume a discount rate of
4.9%(see beloW. Because students tend to rely upon debt to pay for educatide. they are negative savers
— their discount rate is based upon student loan interest rates Appendix 1 we conduct a sensitivity
analysis othis discount rate.The present valuef the benefits is thencompared to student costs to derive
the investment analysis results, expressed in terma loénefit-costratio, rate of return, and payback period
The investment is feasible if returns match or exceed the minindur@shold valuesi.e., abenefit-costratio
greater thanl.0, a rate of return that exceeds the dunt rate, and a reasonably shgrayback period.

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 discoantre shoul d refl ect the
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.

In Table4.2, the net higher earningsof studentsyield a cumulativediscountedsum ofapproximately$1.3

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

may also be interpreted as t he gr eamisgsstream.inefiedttha s s et
aggregateFY202324 student body is rewardedbr its investment inNOCCCHvith a capital asset valued at

$1.3 billion

The student s the oodlegesi® showain olenm & of Maple4.2, equal toa present value of
$186.2 million Comparinghe costwith the present value of benefits yields a studdrnefit-costratio 0of 6.9

(equal to$1.3 billionin benefits divided by¥186.2 millionin costs).

34The student discount rate is derived from the most recent thy@ar average baseline forecasts for the-yi€ar Treasury rate published by the
Congressional Budget Office. See the Congressional Budget Office, Student Loan and Pell Grant Phgya2023Baseline.
https://lwww.cbo.gov/data/baselineprojectionsselectedprograms.



Another way to compare the same benefits stream and associated cost is

to compute the rate of returnTherate of returnindicates the interest
NOCCCHBtudentsseean

rate that a bank would have to pag depositor to yield an equally
average rate of return of

attractive stream of future payment® Table 4.2 shows students of
NOCCCRarning average returns d5.0%on their investment of time 25.0%for their investment
and money. This is favorablereturn compared, for example, to Of fime and money.
approximatelyl% on a standard bargavings account, dr0.1%on stocks

and bonds (36/ear 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 inflatim 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 25.0%
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 is27.5% higherthan what is reported irmmable4.2.

The payback period is defined as the length of time it takes to entirely recoup the initial investhigaytond
that point, returns are what economists would call pure costless.réstindicated ifrable4.2, students at
NOCCCBee, on average, a payback periodso8 years meaning5.3 years after their initial investment of
forgone earnings and oubf-pocket costs they will have received enough higher future earnings to fully
recoverthose costsKigure4.1).

% 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.

% payback analysis is generally used by the business community to rank alternative investments when safety of investmisstseisiengreatest
drawback is it does naccount 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 tdnesihot accountor

student living expenses



Figure4.1: Student payback period
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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 alOCCCstudents earn more because of the skills they learned while attending the
colleges 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 taates to higher earnings.

Estimating the effect o0NOCCCBO n i ncreased tax revenues begins wit
future earningsstream, which is displayed in Column 4Tatble4.2. To hese net higher earningsve apply a
multiplier derived fromLightcasts 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 tBaliforniagross state product to total labor income in

the state. We alsincludethe spending impacts discussed@hapter3 that were created irFY2023-24 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 froradhegeswith data

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

We apply another reduction factor to account for th
same adjustment that we use in the calculation of the alumni impa&@hapter3 and is designed to account
for the counterfactual scenario whe®OCCCDoes not exist. The assumption in this case is that any benefits

3" For a full description of theightcastMR-SAM model, sedppendix 5



generated by students who could have received an education even withoutdhegescannot be counted as
new benefits to society. For this analysis, we assume an alternative education varidlflegaheaning that
10% of the student population at thecollegeswould have generated benefits anyway even without the
colleges For more information on the alternative education variable, sgpendix 7

We apply a final adjustment factor to account for
directly linked to thestate and locabovernment costs of supporting theolleges 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 NOCCCDBid not exist andNOCCCBad to derive the revenue elsewhere. To estimhis shutdown point,

we apply a submo d e | that simulates the student stateahelotalnd c
support to zero and progressively increasing student tuition and fees. As student tuition and fees increase,
enrollment declines. FANOCCCihe shutdown point adjustment 8%, meaning that the colleges could not
operate without taxpayer support. As such, no reduction applies. more information on the theory and
methodology behind the estimation of the shutdown point, s&gpendix Q

After adjusting for attrition alternative education opportunitiesand the shutdown pointwe calculate the
present value of the future addetx revenueghat occur in the state, equal t8575.5 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 rafé&.

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 generate social savings, al

. . _ 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 bNOCCCOGovernmentsavingsappear in ~ Variety of lifestyle changes that
Figure 4.2 and Table 4.3 and break down into three main generatesocial savings

categories: 1) health savings, 2) crime savings, anitic®me

®¥0ffice of Management and HuUdgett.i viehiesscso u nite aRBeaet ePsu rfcohra s@ostand Rel at ed
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.



assistancesavings. Health savings include avoided medical dbsiswould have otherwise been covered by
state and locajovernment Crime savings consist of avoided costs to the justice system (i.e., police protection,
judicial and legal, and correctiondncome assistancbenefits comprise avoided costs due to the reduced
number ofwelfareand 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 ttwleges will not have poor health, commit crimes,

or demand income assistanc@&/e dampen these results by the ability bias adjustment discusadder in the
student perspective sectiomnd in Appendix 6to account for factors (besides education) that influence
individual behavior. We then multiply the marginal effectsemlucationby 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$67.1 million

Figured.2: Present value of government savings

Health
$6.3 million
Income assistance Total government savings Crime
$37.8 million $67.1 million $23.0 million

Sourcelightcastimpact model

3% For a full list of the data sources used to calculate the social externalities, see the Resources and References seaiSoAppeadix 1dor a
more indepth description of the methodology.



Table4.3 displaysall benefits to taxpayetsThe first row shows the addddx revenuesreated in the state,
equal to$575.5million, f r om st uehmingt, imcreades irgnielebor income, and spending impacts.
The sum of thegovernmentsavings and the added income in the stateb@®i2.7 million, as shown in the
bottom row of Table4.3. These savingsontinue toaccrue in the future as long as th&/'2023-24 student
population ofNOCCCEemains in the workforce.

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

Added tax revenue $575,527
Government savings
Healthrelated savings $6,338
Crimerelated savings $22,989
Income assistance savings $37,806
Total government savings $67,133
Total taxpayer benefits $642,661

SourceLightcastmpact model

Taxpayer costs are reported irable4.4 and come to$375.7 million equal to the contribution oktate and
localgovernment toNOCCCDOn return for their public support, taxpayevsll receivean investment benefit
cost ratio ofl.7 (=$642.7 million + $375.7 million, 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 $51.5 $375.7 -$324.3
1 $2.1 $0.0 $2.1
2 $3.8 $0.0 $3.8
3 $6.8 $0.0 $6.8
4 $11.3 $0.0 $11.3
5 $18.2 $0.0 $18.2
6 $18.9 $0.0 $18.9
7 $19.6 $0.0 $19.6
8 $20.3 $0.0 $20.3
9 $20.9 $0.0 $20.9
10 $21.4 $0.0 $21.4
11 $21.9 $0.0 $21.9
12 $22.3 $0.0 $22.3
13 $22.7 $0.0 $22.7

H
a

$23.0 $0.0 $23.0




Table4.4: Projected benefits and costs, taxpayer perspective

1

2

Benefits to taxpayers

3

Stateand locald 2 ¢

Yeass out of school (millions) costs(millions)  Net cash flow (millions)
15 $23.2 $0.0 $23.2
16 $23.3 $0.0 $23.3
17 $23.4 $0.0 $23.4
18 $23.5 $0.0 $23.5
19 $23.4 $0.0 $23.4
20 $23.3 $0.0 $23.3
21 $23.2 $0.0 $23.2
22 $23.0 $0.0 $23.0
23 $22.7 $0.0 $22.7
24 $22.4 $0.0 $22.4
25 $22.1 $0.0 $22.1
26 $21.7 $0.0 $21.7
27 $21.3 $0.0 $21.3
28 $19.5 $0.0 $19.5
29 $19.1 $0.0 $19.1
30 $18.6 $0.0 $18.6
31 $18.1 $0.0 $18.1
32 $17.6 $0.0 $17.6
33 $17.0 $0.0 $17.0
34 $16.5 $0.0 $16.5
35 $15.9 $0.0 $15.9
36 $6.5 $0.0 $6.5
Present value $642.7 $375.7 $266.9
Internal rate of return 4.3%
Benefit-cost ratio 1.7
Payback period (no. of years) 17.9

Numbersreflect aggregate values fahe entire Districtand are subject to fluctuations due &ach ofthe college'svarying time horizons.

SourceLightcasimpact model



At 4.3% the rate of return to state and local taxpayers is favorable. Gihiahthe stakeholder in this case is

the public sector, we use the mentioned earlier discount rateddf% the threeyear average of the real
Treasury interest rate reported by the Office of Management and Budget feyezd investments. This is the
return governments are assumed to be able to earn on generally safe investments of unused funds, or
alternatively, the interest rate for which govements, as relatively safe borrowers, cahtain funds. A rate

of return of 0.7%would mean that thecollegesjust paytheir

own way. In principle, governments could borrow monies use i _
A benefit-cost ratio ofl.7 means

NOCCCIB agood public
investment since the taxes from

to support NOCCCIand repay the loans out of the resulting
added taxes and reduced government expenditures. A rate
return of 4.3% on the other hand, means thitOCCCBDot only
pays its own way, but also generates a surplus thastiage and ~ NOCCCBtudent higher earnings
localgovernment can use to fund other programs and reduced government

Additionally, abenefit-cost ratio greater than 1.0 indicates a SAPEMEIHEE (1Ol Il (e

good public investment since the taxes fradOCCCIBtudent taxpayer costs bualsogrow the
higher earnings and reduced government expenditures not on  Californiataxbase.

recover taxpayer costs baisogrow the Californiatax base
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Californiabenefits from the education thalOCCCprovides 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 dacjo services that they otherwise would have enjoyed if
NOCCClHi d not exi st. SNOC CGstreiches across\a eamtben ef investar groups, from
students to employers to taxpayers. We weigh the benefits generateN®ZCCIHb these investor groups
against the total social costs of generating those benefits. The total social costs incluE©@ICCD
expenditures, allstudent expenditureqincluding interest on student loandgss tuitionand fees, and all
student opportunity coststotaling a present value d646.5 million

On the benefits side, any benefits that accrue Galiforniaas a whole— including students, employers,
taxpayers, and anyone else who stands to benefit from the activitieN@ECCB are counted as benefits
under the social perspective. We group these benefits under the following broad headings: 1) increased
earningsin 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 exterhaBtigls of these
benefits components are described more fully in the following sections.
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Beekeeperanalogy

Beekeepers provide a classic example of positive

beekeeper’s intention is to make money selling ho
cost s. | f t $iness shdite dowrt. t he bu
But from society’s standpoint, there i s more. FI o

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.

Educational institutions are |ike beekeepers. Wh i
earnings, in the process they create an array of
society indirectly bentits 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 newdgquired skills of studentarho attend NOCCCDnot only does the
productivity of the Californiaworkforce increase, but so does the productivity of its physical capital and
assorted infrastructure. Students earn more because of the skills they learned while attethdicglleges

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 nonlabor (i.e., capital) income arconsidered the effet of a skilled workforce.

Estimating the effect cNOCCCDnthes t at e ' s basefollows msingilar 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 studerftsut ur e
higher earnings stream. We factor in student attrition and alternative education opportunities to arrive at net
higher earnings. We again apply multipliers derived froightcasts MR-SAM model to 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 F2023 24, measured at the state levédded income frontollegesactivities inFigure

4.3). Theshutdown point does not applyotthe growth of the economic baseecause the social perspective
capturesnot only thestate and locataxpayer supporto the collegesbut also the support from the students

and other nongovernment sources



Using this processwve calculate the present value of the future added income that occurs in the state, equal
to $7.6 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 providetNOYCCCD5ocial benefits appear ifable

4.5 and break down into three main categories: 1) health savings, 2) crime savings, iawcdr8g assistance
savingsThese are similar to the categori'em the taxpayer perspectivabove althoud health savingsmiow
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$7.6 billion f r om st uedraingsasd'theihmultijlier effects, increases in ndéabor 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 kels of education, prevalence rates are sometimes higher for individuals with certain
levels of education. For example, adults with college degrees may be more likely to spend more on illicit
substances and alcohol and become dependent on them. Thus,nie sases the social savings associated
with a health factor can be negative. Nevertheless, the overall health savings for society are positive,
amounting to$32.2 million Crime savings amount $#24.6 million including savings associated with a reduced
number of crime victims, added worker productivity, and reduced expenditures for police and law
enforcement, courts and administration of justice, and corrective services. Finally, the present value of the
savings related tancome assistancamountsto $37.8 million stemming from a reduced number of persons

in need ofwelfare or unemployment benefitsAll told, social savings amounted$84.6 millionin benefits to
communities and citizens i@alifornia



Table4.5: Present value of the future increased economic base and social saving
the state (thousands)

Increased economic base $7,611,754
Social savings
Health
Smoking $60,799
Obesity $14,307
Depression -$22,955
Substanceabuse -$19,909
Total health savings $32,243
Crime
Criminal justice system savings $22,800
Crime victim savings $252
Added productivity $1,547
Total crime savings $24,599
Income assistance
Welfare savings $29,230
Unemployment savings $8,576
Total income assistance savings $37,806
Total social savings $94,648
Total, increased economic base + social savings $7,706,402

* In some cases, health savings may be negative. This is due to increased prevalence rates at certain educatic
Source: Lightcast impact model.

The sum of the social savings and thereased state economic bag$7.7 billion as shown in the bottom
row of Table4.5 and in Figure4.3. These savings accrue in the future as long asR¥202324 student
population of NOCCCiemains in the workforce.



Figure4.3: Present value of benefits to society

Social savings

$94.6 million
Added business ]
income
$2.2 billion

Total benefits to society
$7.7 billion

Added income from
college activities
$763.5 million

Added student income
$4.6 billion

SourceLightcastmpact model

Table 4.6 presents the stream of benefits accruing the Californiasociety and the total social costs of
generating those benefits. Comparing the present value of the benefits and the social costs, we have a benefit
cost ratio 0of11.9. This means tht for every dollar invested in an education frdadOCCCDwhether it is the

money spent on operations of theollegesor money spent by students on tuition and fees, an average of
$11.90in benefits will accrue to society Dalifornia*

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 $774.7 $641.8 $132.9
1 $25.8 $0.3 $25.5
2 $46.4 $0.3 $46.0
3 $83.0 $0.3 $82.6
4 $137.8 $0.3 $137.5
5 $221.5 $0.3 $221.2
6 $229.7 $0.3 $229.4

“0The rate of return is not reported for the social perspective because the beneficiaries of the investment are not necttssaasilye 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)
7 $237.3 $0.3 $237.0
8 $244.2 $0.3 $243.8
9 $250.3 $0.3 $250.0
10 $255.7 $0.3 $255.4
11 $260.4 $0.3 $260.0
12 $264.3 $0.3 $263.9
13 $267.5 $0.3 $267.1
14 $269.9 $0.3 $269.6
15 $271.6 $0.3 $271.3
16 $272.6 $0.0 $272.6
17 $273.0 $0.0 $273.0
18 $272.7 $0.0 $272.7
19 $271.7 $0.0 $271.7
20 $270.2 $0.0 $270.2
21 $268.1 $0.0 $268.1
22 $265.4 $0.0 $265.4
23 $262.3 $0.0 $262.3
24 $258.6 $0.0 $258.6
25 $254.6 $0.0 $254.6
26 $250.1 $0.0 $250.1
27 $245.3 $0.0 $245.3
28 $224.3 $0.0 $224.3
29 $219.3 $0.0 $219.3
30 $214.0 $0.0 $214.0
31 $208.5 $0.0 $208.5
32 $202.9 $0.0 $202.9
33 $197.0 $0.0 $197.0
34 $191.1 $0.0 $191.1
35 $185.0 $0.0 $185.0
36 $75.1 $0.0 $75.1
Present value $7,7064 $646.5 $7,069.9
Benefit-cost ratio 11.9

Numbersreflect aggregate values fahe entire Districtand are subject to fluctuations due gach ofthe college'svarying time horizons.

SourceLightcasimpact model



Earlier in this chapter, social benefits attributable to educatiompfoved healthyeduced crimeand reduced
demand for income assistanceere defined as externalities that are incidental to the operationslGICCCD
Some would question the legitimacy of including these benefits in the calculation of rates of return to
education, arguing that only the tangible benefits (higlearningd should be countedTable4.4 and Table

4.6 are inclusive of social benefits reported as attributableN®@CCCDRecognizing the other point of view,
Table4.7 showsrates of returnfor both the taxpayerand socialperspectives exclusive of social benefids.
indicated, returns are still abovlresholdlevels(a net present value greater than zero andoanefit-cost

ratio greater than 1.0), confirming that taxpayeasid society as a wholeeceive value from investing in
NOCCCD

Table4.7: Taxpayemndsocialperspectives with and without social savings

Including social savings Excluding social saving

Taxpayer perspective
Net present valuémillions) $266.9 $199.8
Benefitcost ratio 1.7 15
Internal rate of return 4.3% 3.5%
Payback period (no. of years) 17.9 20.9

Social perspective
Net present valuémillions) $7,060 $6,9%65
Benefitcost ratio 11.9 118




Chapter 5:

Conclusion
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WhileNOCCCRddsvalue toOrangeCountybeyond the economic impact
outlined in this study, the value dIOCCCDs i mp a c t dollars @QCE gQCE NC
and cents is an importardomponentof the District'svalue as a whole. In e b

order to fully assesslOCCCDs v a | wantyteapnoiyn #his report
has evaluatedhe collegesfrom the perspectives of economic impact E
analysisand investment analysis.

From an economic impact perspective, we calculated thedCCCD
generates a total economic impact $2.7 billion in total added income !Q

for the county economy This represents the sum of several different™
impacts,includingthe District's

1 Operations spending impac$898.7million);
1 Construction spending impac$4.4 million);
1 Sudent spending impact§140.3 millior); and
1 Alumni impact $2.1 billion).

The totalimpactof $2.7 billion is equivalent to approximatel§.9%of the
total GRPof Orange Countynd is equivalent tesupporting25,657 jobs.
For perspective, this means thame out of every95 jobs in Orange  QOne out of every 95 jobs

Countyis supported by the activities HOCCCRNd its students. in Orange County is

SinceNOCCCDs acti vity r eprhbyvaious partiesh supported by the

including students, taxpayers, and society as a whole, wealatuated activities of NOCCCD and

the collegesas an investment to see the value it provides to thes jis students.

investors. For each dalt invested by students, taxpayers, and socjety

NOCCCHDbffers a benefit 0f$6.90 $1.70 and $11.9Q respectively.These

results indicate thatNOCCCDs an attractive investmenfor students with rates of return that exceed
alternative investment opportunities. At the same time, the presence of tbdegesexpands the state
economy and creates a wide range of positive social benefits that accrue to taxpayers and society in general
within California

Modeling the impact of theollegesis 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 BIOCCCD
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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&@@9 accounts for the counterfactual scenario where students would have

to seek a similar education elsewhere absent the pubfiahded collegesin the county. 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. Next, 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 (fro0%to 1199 reduces the taxpayer perspective rate of
return from 4.3%to 4.2% Likewise, a decrease of 10% (fra@Poto 999 in the assumption increases the rate

of return from4.3%to 4.4%

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 5% 8% 9% 10% 11% 13% 15%

Taxpayer perspective
Net present value (millions) $302.6  $284.8  $274.1  $266.9 $259.8 $249.1  $231.2
Rate ofreturn 4.7% 4.5% 4.4% 4.3% 4.2% 4.1% 3.9%
Benefitcost ratio 1.81 1.76 1.73 1.71 1.69 1.66 1.62

Social perspective
Net present value (millions) $7,488 $7,274 $7,1%6 $7,060 $6,974 $6,846 $6,632
Benefitcost ratio 12.58 12.25 12.05 11.92 11.79 11.59 11.26

Based on this sensitivity analysis, the conclusion can be drawrNB&CCIlihvestment analysis results from
the taxpayer and sociglerspectives are not very sensitive to relatively large variations in the alternative
education variable. As indicated, results are still above threshold leaelst(present value greater tharero
andabenefit-cost ratio greater than D), even when the alternative education assumption is increased by as



much as50% (from 10%to 15%9. The conclusions 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 impact calculatioahle3.7. In the model we

assume a labor import effect variable 50% which means thab0%of the county s
have been satisfied without the presenceN®CCCDn other words, businesses that hirdtlDCCCBtudents
could have substituted some of these workers with equglalified people from outside theountyhad there
been noNOCCCBtudents to hire. Therefore, we attribute only the remaini®@%of the initial labor income

generated by increased alumni productivity to tbelleges

abor

demand

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 MOCCCHor example, range from a high $8.2 billion
at a-50% variation to a low d§1.1 billionat a +50% variation from the base case assumption. This means that

if the labor import effect variable increases, the impact that waira as attributable to alumni decreases.

Even under the most conservative assumptions, the alumni impact onQitemge Countyeconomy still

remains sizable.

TableAl.2: Sensitivity analysis of labor import effect variable

% variation in assumption -50% -25% -10% 10% 25% 50%
Labor import effect variable 25% 38% 45% 55% 63% 75%
Alumni impact (millions) $3,170 $2,642 $2,325 $1,902 $1,585 $1,057

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 studemibo are employed while attending theollegesand 2) the

percentage of earnings that working students receive relative to the earnings they would have received had

they not chosen to attend theolleges Both employment variables affect the investmemtalysis results from

the student perspective.

Students incur substantial expense by attendiNQCCCecause 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 thaZ5%of 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 theollegesearn only83% on average, of the earnings that they statistically
would have received if not attendinOCCCDThis suggests that many students hold piarte jobs that
accommodate theiNOCCChattendance, though it is at an additional cost in terms of receiving a wage that is
less than what they otherwise might make. T88%variable is an estimation based on the average hourly
wages of the most common jobs held by students while attending college relative to the average hourly wages
of all occupations i©range CountyThe model captures this difference in wages and counts it as part of the
opportunity cost of ime. As above, th83%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 equ@ab%and B equal t033%
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 incotlageand B to 100%,

and Scenario 4 decreases both A and B to 0%.

TableAl.3: Sensitivity analysis of student employment variables

Net present value Internal rate of
Variations in assumptions (millions) return  Benefitcost ratio
Base case: AE% B =83% $1,095 25.0% 6.9
Scenario 1: A = 100%, B3% $1,208 45.7% 17.5
Scenario 2: A #5% B = 100% $1,162 33.6% 10.8
Scenario 3: A = 100%, B = 100% $1,298 n/a* n/a*
Scenario 4: A = 0%, B = 0% $755.5 11.9% 2.4

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

* In this scenario, costs are so Idhkat it is not appropriate to measure an internal rate of return or benefiist ratio.

A Scenario lincreasing the percentage of students employed (A) fiGfto 100%, the net present value,
internal rate of return, and benefitost ratio improve t&1.2 billion 45.7% and17.5 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) 88%to 100%, the net present value,
internal rate of return, and benefitost ratio results improve t81.2 billion 33.6% and10.8, respectively,

41 |ightcast provided estimates of the percentage of students employed for colleges that were unable to providehiafigure excludes dual
credit high school students, who are not included in the opportunity cost calculations.



relative to base case resultdiis strong improvement, agairisattributable to a lower opportunity cost of
time.

A Scenario 3increasing both assumptions A and B to 100% kameously, the net present value improse
yet further to $1.3 billionrelativeto the base case result. This scenario assumes that all students are fully
employed and earning full 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$755.5 million 11.9% and2.4, 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 Chageme realistic, indicating

that investments inNOCCC@Qenerate 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 willifigrgm the use of money in the present

to receive compensation for it in the future. The discounat e al so addresses the in
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 redudatermined 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 socief{?

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@%h25% and50% and

then reducing it byl0% 25% and50%

42 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.

“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

Budget Of .Freeetf dlbbBeudent Loan Pr ogr albkhe 2083Baselinée cd redl tl md e®@fefsitc Rad fe sMa rCaB
Budget “ Di s c o uHffectivBredsleease PuochaseCand Related Analyses



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%
Net present value $1,721  $1,366  $1,195  $1,095  $1,004  $883.6  $717.9
(millions)
Benefitcost ratio 10.2 8.3 7.4 6.9 6.4 5.7 4.9
Taxpayer perspective
Discount rate 0.37% 0.55% 0.66% 0.73% 0.81% 0.92% 1.10%
Net present value $3086  $2873  $275.0  $266.9  $250.0  $247.4  $228.7
(millions)
Benefitcost ratio 1.82 1.76 1.73 1.71 1.69 1.66 1.61
Social perspective
Discount rate 0.37% 0.55% 0.66% 0.73% 0.81% 0.92% 1.10%
(Nrflt”fgs;e ntvalue $7.546  $7297  $7,154  $7,060  $6,968  $6,833  $6,615

Benefitcost ratio 12.7 12.3 12.1 11.9 11.8 11.6 11.2

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

7.3% reduces t he -costtratiod rom6.$t0 4.9 @onversely t reducing the discount rate for
students by50%(from 4.9%to 2.49) increases the benefitost ratio from6.9to 10.2 The sensitivity analysis
results for taxpayerand societyshow the same inverse relationshiygtween the discount rate and benefits

The retained student variable only affects the student spending impact calculatidralite 3.5. For this
analysis, we assume a retained student variabld@¥ which means thal0%of NOCCCDs st udent s
originated fromOrange Countwould have lefthe countyfor other opportunities, whether that be education

or employment, ifNOCCCRQIid not exist. The money these retained students spent in toeinty for
accommodation and other personal and household expenses is attributaliletGCCD

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 tdNOCCCiange from a high d$184.6 milliorwhen the retained student variable 15%

to a low 0f$96.0 millionwhen the retained student variable ¥4 Thismeans as the retained student variable
decreases, the student spending attributable MOCCCDiecreases. Even under the most conservative
assumptions, the student spending impact on beange Countgconomy 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

(thousands) $96,037 $118,178 $131,463 $140,317 $149,176 $162,460 $184,601




Appendix 2:Glossary oterms

Alternative education

Alternative use of funds

Asset value

Attrition rate

Benefit-costratio

Counterfactual scenario

Qredit hour equivalent

Demand

Discounting

Earnings (labor income)

Economics

A*with” and“without” measure of the percent of students who would still be
able to avail themselvesfeeducationif the collegesunder analysis did not
exist An estimate of 10%, for example, means that 10% of students do not
depend directly on the existence of theollegesin order to obtain their
education.

A measure of how monies that are currently used to fund tieegesmight
otherwisehave been used if theollegesdid 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. Ib#dreefit-cost
ratio is greater thanl.O, 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 collegesdid not exist.

Qredit 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 demandedexpressed in terms oénroliment). The law of the
downwardsloping demand curve is related to the fact thatrollment
increases only if the pricetyition and fees) is lowered, or conversely,
enroliment 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 the allocation of scarce resources among alternative and competing
ends. Economics is not normative (what ought to be done), but positive



Elasticity of demand

Externalities

Grossregional product

Initial effect

Input-output analysis

Internal rate of return

Multiplier effect

(describes what is, or how people are likely to behave in response to economic
changes).

Degree of responsiveness 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
enrolliment remains thesame or changes only slightly, demand is inelastic

Impacts (positive and negative) for which there is no 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

Measure of the final value of all goods and services prodilcectounty after

netting out the cost of goods used in productiohlternatively,grossregional

product (GRP equals the combined incoes of all factors of production;e.,
labor,landand capi tal . These include wages
profits, rents and other.Grossregional producis also sometimes called value
addedor addedincome

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

Relationship between a given set of denaanfor final goods and servicasd

the implied amounts of manufactured inputs, raw materials, éadabrthat this
requires. When educationalinstitutions pay wages and salaries and spend
money for supplies in theounty, they also generate earnings in all sectors of
the economy, thereby increasing the demand for goods and services and jobs.
Moreover, as students enter or rejoin the workforce with higher skills, they
earn higher salaries and weg. In turn, this generates more consumption and
spending in other sectors of the economy.

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.

Additional income created in the economy as tbellegesand its students
spend money in theounty. It consists of the income created by the supply



NAICS

Net cash flow

Net present value

Non-laborincome

Opportunity cost

Payback period

chain of the industries initially affected by the spending of ttwdlegesand
their students (i.e., the direct effect), income created by the supply chain of
the 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 costg,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 one number, 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 thanoseninstead to work
full-time.Forgonee ar ni ngs, therefore, are the *
college.

Length of time required to recover an investmeiihe shorter the period, the
more attractive the investmeniThe 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 eventin this case, the presence af
colleges-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 frioightcasts 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 bgdleges Therefore model results for

the collegesare specific to the given region.

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

Lightcassappr oach is not a simple “rearranging of the f
essentially a restatement of the level of funding received by dbleges Rather, it is an impact assessment

of the additional income created in the region as a resulthef collegesspending on payroll and other nen

pay expenditures, net of any impacts that would have occurred anyway ifdhHegesdid not exist.

How do myD i s t matescof réettgn compare tohat of other institutions?

In general Lightcastdiscourags comparisons between institutions since many factors, such as regional
economic conditions, institutional differences, and student demographics are outside @f the t controlt ' s

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 besitlesation). 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

met hodol ogy wi I | create an apples to oranges com

should be seen as unique to each institution.

Lightcasttonducted an economic impact study for mogllegesa 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 confdime to

best practices and stay relevant in todayfowmeael,onomy
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 topdate the background data used in our model. Additionally, changes in the data

the collegesprovides toLightcastcan influence the results of the study.

Netpresentval ue ( NPV) : How do | communi cate t

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 afetpresentv al u e . The preference for a dol |
therefore worth more than it would be in theisfutur
worth more than a dollar ir80 years,the dollar 30 years from now needs to be adjusted to express its worth
today. Adjusting thevaluesf o r timbvalseof money” i s cralhé rediltofaddingthem t i n ¢
all up after discounting eackalueis called net present value.

Internalrate ofret ur n (I RR) : How do | communi cat e

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.

Totaleconomicimp a c t : How do | communi cate this

Big numbers aregreat but putting them into perspective can be a challengéo add perspective,rfd an
industry with roughly the samé % GIRP as yourcollegegTable2.3). This percentage repsents its portion

of the total gossregional producin the county (similar to the nationally recognized gross domestic product
but at acountylevel). This allows the&ollegesto say that their single brick and mortar campus does just as
much forthe county as the entire Utilitieandustry, for example. This powerful statemenan help put the
large total impact number into perspective.



Appendix 4:Example ofsales versusncome

Lightcast economic 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 isSRPreflects acounty and GDP a
country.

To demonstrate the difference between income and s
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

Lightcast BIR-SAMrepresents the flow of all economic transactions in a given region. It replagatcast s
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. Tl ORNL distance matisxused irLightcast gravitational flows model that estimates
the amount of trade between counties in the country.

Lightcast BIR-SAM modeling system is a comparative statmdel 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-y e ar changes over time (as REMI’'™s dc

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.

Lightcast multi-r e gi onal model is built off of gravitational
the more influence itwilb ve on t he s ur puchases aml gales. dhe mquatiensbehind this
model is essentially the same that Isaac Newton used to calculate the gravitational pull between planets and
star s. I n Newton’ s equation, the masses o fsepdwraiingh obj
them and multiplied by a constant. lnghtcast siodel, 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.ightcast mternally 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 year— i.e., earnings by occupation. The matrices are built utilidinghtcast sndustry earnings,
occupational average earnings, and staffing patterns.

Each matrix starts with a region’s staffing patter
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 dfightcast 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 Statistts OnTheMap dat aswWpr€&€ens8&E#&” sJoaRPtn€RI91 an
some ofLightcast 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 matiox 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
are filled in with data from the county earnings
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.Lightcastu s es a modi fi cation of the “diagonal S
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 componerd in the analysisare1)t he val ue of the st udepahdks2)thee duc a
change in that wval ue oV eBothbdbftthese sompodeats dresdescrivedrinidétail @ ¢ a
this appendix.

Valueper CHE

Typicallythe educational achievements of students are marked by the credentials they earn. However, not all
students who attendedNOCCCInh the 202324 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
wor kforce without graduating. As such, chieeemennis v wa
through theircredit hour equivalents, or CHEBhis approach allows us to see the benefits te@itlents who
attendedthe colleges 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 bachelds degree, another 6@CHE to move from a
bachelots degree to ama s t @egréesand so onlhis progression o€HE generatesan education ladder
beginning at thdess than high schodével and ending with theompletion of a doctoratlegree, with each
levelof education representing a separate stage in the progression.

The secondtep is toassign a unique value tbe CHEin the education laddebased on the wage differentials
presented inTable2.4.4* Forexample the difference incounty earnings betweera high school diplomand

an associatadegree is$10,100 We spread his $10,100wage differential across the 6GHE that occur
betweena high school diploma andn associatelegree applyingac e r e moni al “bOHESthe t O
stageto mark the achievement of the degre® We repeat this process for each education lewethe ladder

Next, we map the CHEproduction of the FY2023-24 student population to the education laddefable2.2
provides information on theCHEproduction of students attendingNOCCCPbroken out by educational
achievement. In ttal, students completed568,464 CHE during the analysis yearexcluding personal

“The value peCHEs calculateddifferently between the economic impact analysis and the investment analysis. The economic impact analysis uses
the countyas its background and, therefore, usesunty earnings 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 wibwsg earnings; however, the same methodology

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

4 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).



enrichment studentsWe map @ch of theseCHE to the education laddedependi ng on t he
education level and the average number ®HE they completed during the yeaFor examplepbac hel or '
degree graduateare dlocated to the stage between thassociatedegreeand theb a ¢ h edegree ansl the

average number o€EHE they completed inforns the shape of the distribution curvesed tospreadout their

total CHEproduction within that stage of the progression

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

yieldsthest udent s aggr egat e IEhasshown inithe olowiagseguatiom i nc o me

n
DE=8 eh whereil ®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 s t u d eggtegate annual increase income (KE) a total of$88.6
million. By dividing this valuéby thes t udent s’ t oft568|464¢HEdingaheanalysisyear, we
derivean overall value o$156 per CHE

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

Aggregate annual increase in income $88,645,003
Totalcredit hour equivalents (CHEB) FY2023-24* 568,464
Value perCHE $156

The$156value 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 &l cate d
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 the key elements being earnings,
years of education, and work experience, with ageving as a proxy for experiené&While some have

criticized Mincer’'s earnings function, it is stild]l
variety of research pertaining to labor economics. Those critical of the Mincer function point to several
unobserved factors sincas ability, socioeconomic status, and family background that also help explain higher

earnings. Failure to account for these factors res

46 See Mincer (1958 and 1974).



(1999 and 2001 suggestshat the benefitsestimatedusingMi n ¢ e r ' sarefbiased upwaods by 10% or
less As such, we reduce thestimatedbenefitsby 10%

We use | PUMS (originally the “lIntegrated Public Us.
The database contains over 60 integrated, high precision samples of the American population drawn from 16
federal census, from the American ComniyrSurveys of 200@resent, and from the Puerto Rican Community
Surveys of 200present. By using this data, we are able to create demograghiteducation levespecific

Mincer coefficientsThese coefficients are used in a quartic equation, which eéxplaarnings with theears

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

Figure /&.1lillustrates several important points about the Mincer function. First, as demonstrated by the shape
of the curves, an i grdwatan idcoeasing rate, thegmowait andgcseasing rate, reach | y
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 ayfor years of experience). And third,

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

Figure /4.1: Lifecycle change in earnings

12 years of education

= 14 years of education

Earnings

= 16 years of education

In calculating thealumniimpact in Chapter3, we use theslope of the curve iMincer s e afunctiomtg s
condition the$156value perCHE o t he student s’ aTo the dudahtgust starting thetirp e r i ¢
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 originalb156value perCHEapplies

only to the CHEproduction of students precisely at the midpoint of their care duringthe analysis year



In Chapter4 we again applyhe Mincer function this time to project the benefits strearaf the FY2023-24
student population into the future. Here too the value peHEHs lower for students at the start of their career
and higher near the end of it, in accordance with the scatlggved from the slope of the Mincer curve
illustrated inFigure 4.1.



Appendix 7:Alternative educationvariable

In a scenario wheréhe collegesdid not exist, some oits students would still be able to avail themselves of
an alternative comparableeducation. These students create benefits in twntyeven in the absence dhe
colleges The alternative education variabsecounts forthesestudents and is used to discount the benefits
we attribute tothe colleges

Recall this analysis considers only relevant economic information regatdéengolleges Considering the
existence of various other academic institutions surroundimg colleges we have to assume that a portion
of the students could find alternative education and either remain in or returthi&county. For example,
some students may participate in online programbkile remainngin the county. Others may attend an out
of-countyinstitution and return tothe countyupon completing their studies-or these students-who would
have found an alternative education and produced benefitshie county regardless of the presence tie
colleges— we discount the benefits attributed tthe colleges An importart distinction must be made here:
the benefits from students whavould find alternative education outside theounty and not return tothe
countyare not discounted .Becausehesebenefits wouldnot occur inthe countywithout the presence othe
collegesthey must beincluded

In the absence ofhe colleges we assumel0%of the colleges students would find alternative education
opportunities and remain imr return to the county. We account for this by discounting treumni impact,

the benefits to taxpayers, and the benefits to socigtyhe countyin Chapters3and4 by 10% In other words,
we assumel0% of the benefits created bythe colleges$ students would have occurrednywayin the
counterfactual scenario wherthe collegesdid 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 resits.

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 thecollegesfor one year, and the cost of tuition is $1,500 (Column 2).

> >

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

>

made by the student (Column 4).

A In return, the student earns $5,000 more per year thandiberwise would have earned without the
education (Column 5).

A The net cash flow (NCF) in Column 6 shows higher earnings (Column 5) less the total cost (Column 4).

A The assumedoing rate of interest i4% the rate of return from alternative investment schemes for the
use of the $21,500.

47 Note that this is a hypothetical example. The numbers used are not based on data collected from an ezl&tes



Results are expressed in standard investment analysis terms, which are as follows: the net present value, the
internal rate of return, the benefitost ratio, and the payback period. Each of these is briefly explained below
in the context of the cash flomumbers presented iffable A.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 0y ear s . An economically rational
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 in 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.

“Technically, the interest rate is applied to compoundintine 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.

F



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 schitierpoint 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 earningforgonewhile attendingthe colleges 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 tlwellegesagainst thestate and local
taxpayer funding that thecollegesreceives to support its operations. An important part of this analysis is
factoring out the benefits that theollegesvould have been able to generate anyway, even withstate and
localtaxpayer support. This adjustment is used to establish a direct link between what taxpayers pay and what
they receive in return. If theollegess able to generate benefits wibut taxpayer support, then it would not

be a true investment?

The overall approach includes a smodel that simulates the effect on student enrollment if tbellegedoses

its state and local funding and has to raise student tuition and fees in order to stay open.cblthgescan

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 thellegescannot stay open, however, then benefits
are directly linked to costs, and no discounting applies. appendix 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 thecolleges current 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 is assumed that
the collegeshas only two sources of revenues: 1) student tuition and fees arsda2¢ and locajovernment
support.

4 Of course, as a public training provider, tbalegeswould 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 examigeltegesn 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
reductioninCHE refl ects the price el asti ciie,the extenttolwleichst ud
t he student s’ tHeecollegeds affecterd by the tchamgae iah tuition and fees. Ignoring for the
moment those issues concerning tlmllege$ minimum operating scale (considered below in the section

c a | Caécdlatirig benefits at thetsitdownpo i nt ” ) , atibrifar the imagsiment analysis is that benefits

to state and locabovernment must be adjusted to net out the benefits that tballegescan provide absent

state and locagjovernment support, represented a$oof the collegescurrent 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 twleges current 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 thecollegescan operate at an even lower enroliment level than Z% (the point at which the
collegesreceives 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 equatidh, or B = B (100 %) - B (Z%) . Wi

m

higher than p"', thecollegeswould no longer be able to attract enough students to keep the doors pped

it would shut down.

%01n 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 thellegesto 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 generated by theolleges CHEproduction, 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 county, including taxpayers. In this appendix we disctiss 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
as indicative of the positive Iimpacts of education
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 k¢s$dents whaesmoke, a sizable
percentage of the U.S. population stthokes The negative health effects of smoking are well documented in
the literature, which identifies smoking as one of the most seriousltheissues 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

5 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 on Drug Use and Health

TheNational Survey on Drug Use and Health aksmorts 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 examplé1.0%of Californiaadults were smokers in 22, relative to16.7%for

the nation. We thus apply a scalau66to the national probabilities of smoking in order to adjust them to the
state ofCalifornia

Obesity

The rise in obesity and dietlated chronic diseases has led to increased attention on how expenditures
relating to obesity have increased recentyears The average codgif 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 diplomalowever, 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.

2 National Survey on Drug Use and Health. "Table 20. Cigarette Use in the Past Month: Among People Aged 12 or Older, Uyy dvyk Sate,
Annual Average Percentages, 2021 and 2022."

®Eric A. Finkelstein, Marco da Costa DiBonaventura, SoamaJotirnaldf. Burgess
Occupational and Environmental MediciB2, no. 10 (October 2010): 9776.

Ogden Cynthia L., Tal a H. Fakhouri, Mar garet D. Car rvadnde of OBesiyi g M. Ha
Among Adults, by Household Income and Educatiebnited States, 2012 01 4” Nat i onal C e rstMombidity and Mdtteliy| t h St at
Weekly Report, 66:1369373 (2017).



Figure A0.2: Prevalence of obesity 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 byNé&wgonal Survey on

Drug Use and Healf¥f As shown, people with some collegducationare 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, Andreenne Fournier, Tammy Sisitsky, Crystal Pi ke, and Ronald K
Depressive Disorder in the Un44792023St ates (2019)." Adv Ther 40, 4460

*National Survey on Dr ug-Ré¢cemt ohTnedtmetitefa Depression‘inTPagh Year: Aénong Beple Aged 18 or Older with
Major Depressive Episode (MDE) and among People Aged 18 or Older with MDE with Severe Impairment in Past YgaapbycGe
Socioeconomic, and Health Characteristics, Numbers in Thousands, 2021



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

Substanceabuse

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 absigisgancess 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 graduated6.1%. This
relationshipis presentedn Figure A0.4 based on data supplied e National Survey on Drug Use and
Health®’ Prevalence does not strictly decline at every education ledelalth Costs associated with substance
abuse include health, productivity, traffic collisions, fire, and research and prevetftion

National Survey on Dr ug-SubsstancaUse Diddrele in Pdst.Yealt: Rraond People Aged 12 or Older; by Age Group and
Demographic Characteristics, Percentages, 2021 and 2022."

®Mar wood Group. “Economic Cost of Subst”anReec oAvbeursye (einstoerrdse ro fi nA ntehrei clan.i



Figure A0.4: Prevalence ofubstancedependence or abse by education level
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Source: Substance Abuse and Mental Health Services Administration

Crime

As people achieve higher education levels, they are statistically less likely to commit crimes. The analysis
identifiesthe followingthree types of crimeelated 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 U3ata are derived
from the breakdown of the inmate population by education leveiideral,state, and local prisoress provided
by the U.S. Bureaof Justice Statistic¥

% 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 coslated 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 insurancg

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

Mc Col i ster, Kat hryn E. , Mi chael T. F r e n c hSpecificrEdtimates ffor Folecyhagd Prdgrarh e Co st
Evaluation.” Drug and AZ(Apoll2@l0): 98@pendence 108, no. 1

61 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.

2y. S. Depart ment of Heal th and Human Services, Of fi ce MNFReéipents,| y Assi s
Fiscal Year Z2. '



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 with increasing levels of education, as illustrakeglire AQ0.7. These data
are provided by the Bureau of Labor StatistiesAs shown, unemployment rates range frdsr6%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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Source: Bureau of Labor Statistics

5 Bureau of Labor Statistics. "Table 7. Employment status of the civilian noninstitutional population 25 years and overtigredattainment,
sex, race, and Hispanic or Latino ethnicity." Current Population Survey, Labor Force Statistics, Houselfold izdtaverages2023
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