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Executive Summary

This reportassessthe impact ofNorthwest Missouri State Univergitprthwes} on theregional
Green and White Ciréleconomyand thebenefitsthe college generafes students, society, and
taxpayerghroughoutMissouri The studyresults show thorthwestcreate a positivenetimpact
on theregionaleconomyand generasea positive return on investmdat studentssociety and
taxpayers.

Economic Impact Analysis

During the analysis yeBiorthwestspent$55.3 millionon payroll and benefitsrf@47 full-time

and partime employees, and spent anofi#at.4 millionon goods and services to carry itsut
dayto-day operations. This initial round of spending creates more spending across other businesses
throughout theregionaleconomy, resultingn the commonly referred to multiplier effects. This
analysis estimates the net economic impadortiwestthat directly takes into account the fact

that state and local dollars spenNorthwestcould have been spent elsewhere iretfienif not

direded towarddNorthwestand 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 impablsrtfwest

This analysis shows thatH¥14, payroll and operations spendingNofthwest together with the
spending ofts students, visitorgnd human capital creatiogeneratd $617.5 millionin added

income to theGreen and White Circeconomy. Although we aithe terminologyaddedegional
inconte refer to the economic impacts, it is helpful to realizestfiabaincome in this context is
equivalent to the commonly referred to measugoss regionalproduct (GRP. The added

regionalincome, or additl GRP, of $617.5 million created byNorthwest is equal to

approximately).3 percent of the totalGRP of the Green and White Cir¢land is equivalent to
creatindg,465new jobsThese economic impacts break down as follows:

1The Green and White Circle was Hegvice regiodefined byNorthwest It includeghe folloving countiestowa -

Adair, Adams, Audubon, Cass, Clarke, Dallas, Decatur, Fremont, Guthrie, Harrison, Madison, Mills, Montgomery, Page,
Polk, Pottawattamie, Ringgold, Shelby, Taylor, Union, Warren;-Kstok&on, Brown, Doniphan, Douglas, Jackson,

Jefferson, Johngp Leavenworth, Nemaha, Wyandotte; Missoudair, Andrew, Atchison, Boone, Buchanan,

Caldwell, Carroll, Cass, Chariton, Clay, Clinton, Daviess, Dekalb, Gentry, Grundy, Harrison, Holt, Howard, Jackson,
Lafayette, Linn, Livingston, Macon, Mercer, Nod&latye, Putnam, Randolph, Ray, Saline, Sullivan, Worth; Nebraska

- Cass, Douglas, Fillmore, Gage, Jefferson, Johnson, Lancaster, Nemaha, Otoe, Pawnee, Richardson, Saline, Sarpy
Seward, Thayer, and York
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Operations spending impact

Payrolland benefitso support dayo-day operations dforthwestamounted t&55.3 million The
net impact obperations spending toward ttheiversityin the Green and White Circthiring the
analysis year was approxima$®y million in addedregionalincome, which is equivalent to
creatindl,225ew jobs.

Student spending impact

Around 26 percent of graduate and undergraduate students attedditigvestoriginated from
outside theregion Someof these students relocatedtihe Green and White Circkend spent
money on groceries, transportation, rent, and saoegi@abusinesses

The expenditures of students who relocated tordbgmn during the analysis year added
approximatel$$9.1 millionin regionaincome for theGreen and White Circezoromy, which is
equivalent to creatid@8new jobs.

Visitor spending impact

Out-of-regionvisitors attracted tthe Green and White Circfer activities aNorthwestbrought
new dollars to the economy through their spending at hotels, restaurantsyrgasasthtother
regionabusinesses

Visitor spending added approxima$dlymillionin regionaincome for th&sreen and White Circle
economy, which is equivalent to credtifiiew jobs.

Human capital impact

Over the yeardy studying at Northwestudentsave new skills that make them more productive
workers.Today, hundreds of thousands of these former students are emptbgedreen and
White Circle

The accumulated contribution brthwest alumncurrently employed in th@reen and White
Circle workforce amounted t$516.4 millionin regionalincome added to th@&reen and White
Circleeconomy, which is equivalent to creaj0g5new jobs.

Note of Importance

There is an important point to consider when reviewing the imigastisdgstimpaedsiart rep
the form of income rather than output. Outpudfthelukesraédiary costs associated with pr
and services. Income, on the other hand, is a net measure that excludes thesghmtgmu
withgossegiongtoduct. For this reason, it is a more meaningful measure of new econom
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Investment Analysis

Investment analysis is the practice of comparing the costs and benefits of an investment to
determine whether not it is profitableThis study considelorthwestas an investment from the
perspectives of students, society, and taxpayers.

Student perspective

Students invest their own money and time in their edu&ttidentsenrolled atNorthwestpaid

an estimatedotal of $39.4 million to cover the cost of tuition, fees, books, and supplies at
Northwestin FY14 While some students were employed while attenditgniversity overall
studentdorwentan estimate@87.6million in earnings that they wouldve generated had they
beenin full employmeninstead of learninfn return, sudentswill receive a present valuesdb1.5
million in increased earnings over their working lives. This translates to a &G@irohigher
future income for eve§l that students pay for their educatiodaathwest The corresponding
annuatate ofreturn isl3.9percent

Societal perspective

Missourias a whole speah estimate193.1 millionon educations &orthwestin FY14. This
includes$102.7 millionin expenses byorthwest $2.8 million in student expeas, andb87.6

million in student opportunity cost:1 feturn, the state oMissouriwill receive ra estimated
present value 977 milloni n added state income over the co
Missourwill also benefit froran estimatefi219.2 millionin present valusocialsavings related to

reduced crime, lower welfare and unemployment, and increased healthbant)awlbss the
state.These added income and social saving$1o2abillion meanindor every$lsociety invests

in an education froNorthwest an average &6.20in benefits will accrue to Missouri over the
course of the studentsd careers.

Taxpayer perspective

Taxpayers providekB0.5 millionof state funding tdlorthwestin FY14. In return, taxpayers will
receive an estimated present valu§8@f4 millionin added taxevenue stemming from the
student8 higher lifetime incomes and the increased oofphtisinesses. Savings to the public
sector add anothestimatedb34.3 millionin benefits due to a reduced demand for government
funded social services Missouri For everytax $1spent on edudag students attending
Northwest taxpayers will receiae average & in return over the course of the stud@mtsking
lives In other words, taxpayers ergmannualate of return ol1.3percent
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|l ntroducti on

This study considetise economic impact dforthwest Missouri Staténiversity(Northwes}. The
Universitynaturallyhelps students achieve their individual potential and develdmdimdedge,

skils, and abilitiethey need in order to hafudfilling and prosperous caredfowever, the impact

of Northwestconsists of more than influencing the lives of studentsUfiikiersitys program

offerings supply employers with workers to make their businesses more produsfieadirigpef

the Universityandits employees, students, and visitors supfi@tegicmal economy through the

output and employment generated/daydors in theegion The benefits created by theiversity

extend as far as the state treasury in terms of the increased tax receipts and decreased public secto
costs generated by studentssactioe state.

The purpose of thireportis to assess thmpact ofNorthweston theregionaleconomyand the
benefits generated byetlniversityfor studentssociety, and taxpayers. Hpproach is twofold.

We begin with an economic impact analyaisneasures the impacts generatethéyniversity

on the Green and White Circleconomy To derive results, we rely on a specialized Social
Accounting Matrix (SAM) model to calculate the additional ireommebscreated in th&reen

and White Circleconomy as a result iotreased¢onsumer spending atite addedknowledge,

skills and abilitiesf studentsResults of the economic impact analysis are broken out according to
the following impacts:

1) Impact ofoperationsspending

2) Impactof student spendng

3) Impact ofvisitor spending

4) Impactof human capital from former studentemployedn the Green and White Circle
workforce.

The second component of the studgasures the benefits generatetldyhwestthroughout

Missourifor the following stakeholdgroups: students, taxpayers, and society. For students, we
perform @ investment analysis to determine Hmemoneyspent by students their education

performs as an investment over timethis casehe ¢ u d e nt s 0 consishofetreit autefn t

pocket expenses and the opportunity cost of attetiidrigniversityas opposed to working. In

return for these investments, students receive a lifetime of higher.ikoomsesiety, the study
assesses how the student s doflifleicigdiecbenefitsithcoogmaits a n d
Missourias a whole, including to students and taxpdmrsaxpayers, the study measures the
benefits to state taxpayers in the form of increased tax revenues and public sector savings stemming
from a reduced demaior social services.

A wide array of data are used in the study based on severalisoludieg the=Y14 academic
and financial reports froNorthwestindustry and employment data from the U.S. Bureau of Labor
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Statistics and U.S. Census Bureau, sutpg f &d&¢c¢asi on i mpact model ,
MR-SAM and a variety of published materials relating education to social behavior.
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1 Northwest Mi UJana wreia sdtitthaet e
Economy

1.1 About Northwest Missouri State University

Northwest Missouri Staténiversity(Northwes} is based in Maryville, Missouri, a small town of
12,000peopleabout 100 miles north of Kansas City, Missouri. SinceNid@byesthas focused

on providing local, national, and international students withlity educatioras reflected by its

mi ssi on st at e meUniversityof Bheicevior 4 domplkekensivd] &ceptional student
e x per i en cUnivedsity@soworks th makex positive impact iits community through
business partnershipsygonmental leadership, and more.

1.1.1 Academics at Northwest

In the Universith) s o wnNomthwesths ocuges on

student successe very student, JverNorthwgstd s VY@ilsul year,
that m'I|TSIOn applies tct)w a toMI?,?GEstudentsat .thec  Student success
Maryville campus an. o outreach centers in St. 1 Intercultural competence
Joseph and Kansas City. 1 Collaboration

Northwestoffers a comprehensive range of programs, 1 Respect and integrity
including 126 undergraduate majors, 73 minors, and 401 Strategic thinking
graduate programs. It employs 247 faculty members] Excellence

which allows th&niversityto maintain a low average
class size of 27 students. In fa2tpercentof Northwest classeshave fewer than 30 students.
The most popular of thé&orthwest undergraduate programs includducation, griculture,
business;omputerscience, and media aadrpalism.

1.1.2 Northwest and its students

Northwestenrolls students from many places and walks oiviife37 percenbf Northwesd s

student body coming from out of state. 32 percent ofithergraduate studdéatdy isfrom out of

stateand4 percents internationalIn total, Northwesd s st udent body represe
countries.

The Universityalso takes dtve steps to ensure that its students are financially equipped to
experience the benefits dilarthwesteducation. Of its students, 91 percectived some form of
financial aid, with an average award of $6,560-$taténstudents and $10,755 foraftdtate.
Northwestbrings education to its studentffgring a textbook and laptop rental programo

all tuition-paying students savingstudentsmore than$7200 over four years. And, to make it
easier for students to obtain an educatiopefs@nof classes are webhanced.

10
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Northwesb s ef forts to make education accessible
results of its students. It boasts an impressiyperégéntfreshman retention ratad has a 59.2
percengraduation ratéhelatter of which i20percentbetter than the national average

Northwestprepares students for life after school well before graduatiodniVkeesityexcels at
helping its students gain handsexperience, witB5 percent of students participating in
internships, facultystudent researchand so forth It also offersabout 1,200 opportunities for
student employment on campus to Balpdentduildtheir resumes.

1.1.3 Northwest and its community
1.1.3.1 Students and the economy

A variety of orcampusrograms are designed to hefpthweststudents jumpstart their careers
and connect them with the local community and ecotiwough professichased programming

The Horace Mann Laboratory Schoavides future educators with actual classroom experience,
while the R.T. WrightiniversityLaboratoryFarm offers agriculture students practice withtalay

day farm operations. The horticulture complex offers similar opportunities for its studéres, and
University TV station, radio stations, and awangnhing print publications expose students to
opporunitiesin those fields.

1.1.3.2 The Dean L. Hubbard Center for Innovation and Entrepreneurship

Beyond its basic task of educating studgattiwestmakes a variety of other contributions to the
local community. One of those is the awdrhingDean L. Hubbard Center for Innovation

and Entrepreneurship (CIE). Located on the Maryville campus, @iE provides local small
businesses with a variety adorgces that can help them develop and succeed. Among other
features, theCIE provides businesses with access to-cététe-art technology and the full
resources of th&niversity At the same time, thelE helps businesses develop efficiently by
leveramgtheUniversith s r el at i onshi p WIEthds beere®gnizced fomis ni t y .
contributions, demonstrated byStsuthern Growth Policies 2010 Innovator Award Urtreersity
Business Incubator Index also rankedQte as 21 in the world, out of a survey of over 300
international incubators.

1.1.3.3 A Sustainable Campus

Since 1982Northwesthas contributed to the health of its community by using alternative and
sustainable energy sourcesampus. Thé&niversitp s ¢ oemtnia recycling and the use of
alternative fuels kded to it winnindAnnual Recycling Awarttom the Missouri State Recycling
Programin 2011, 2013, and 200Wer 25 yeardlorthwesthasrealized $12.5 million in savings by
using these fuel sourcesyds which were then reused in education programs. By using paper waste,
wood chips, and even animal wasBgercentof No r t h volsehefgg consumption and 88
percentof its heating needs are powered by sustainable sources. This work has beed bgcogn

the Missouri Department of EnergyrthermoreNorthwesthas been ranked among the top five
energyreducing schools by the 2013 Campus Conservation Nationals.

11
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1.1.3.4 Recognized for success

Northwestis regularly recognized for its outstandingk.wor2014, Northwest achieved all five
benchmar ks f or t-bhased tindimg neodes for phe thifdcstraiglat peame of

only four 4year public institutions to do $dorthwestwasalsoincluded onUS Newg& World
Repsorltids t of 02015 Best Col | eges 6 Unvergityinr anked
Missouri.Northwestalso ranked &l 80 onUS N éstvaf dest regional universities in the

Mi dwest, and third among Missouri d0s public re

1.2 Employee, finance, and student data for Northwest

The study uses twgenerakypesof information: 1) data collectédm the University and 2)
regionakconomic databtainedrom various public sources dadMS| 6 s pr opri et ary ¢
tools? This section presents the basic underlyistitutionalinformation used in this analysis and
provides an overview of teen and White Ciradeonomy.

1.2.1 Employee data

Data provided bilorthwestinclude information on faculty and staff by place of watlby place

of residence. These data appedabile 11. As shownNorthwestemployed88full-time and59

parttime facultyand staff inFY14. Of these 100 percentworked inthe regionand 100 percent

lived inthe region Thesedata are used to isolatepor ti on of payral and mpl oy
household expensdbat remais in the regionaleconomy.Also shown are percentages of
employees working and living in the state.

Table 1.1: Employee data, FY14

Full-time faculty and staff 688
Part-time faculty and staff 59
Total faculty and staff 747
% of employees that work in region 100%
% of employees that work in state 100%
% of employees that live in region 100%
% of employees that live in state 97%

Source: Data supplied by Northwest.

1.2.2 Revenues

Table 12 showsthe University annual revenues by funding sourdetaing $105.4 milliorin
FY14. As indicateduition and feesomprise®5 percenbf total revenueggndrevenuefrom state
and federajovernment sources comprised ano®®epercent All other revenue(i.e, auxiliary
revenue, salesmd servicemterest, and donatigromprisedhe remainin@6 percentThese data

2 Appendix 2 provides a list and description of the primary data sources used in the EMSI modeling tools.

12
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are critical in identifying the annual costs of educating the student body from the perspectives of
students, societgnd taxpayers.

Table 1.2: Revenue by source, FY14

Funding source Total % of total
Tuition and fees $36,612,881 35%
State government $30,454,375 29%
Federal government $10,729,743 10%
All other revenue $27,565,377 26%
Total revenues $105,362,376 100%

Source: Data supplied by Northwest.

1.2.3 Expenses

The combined payro#ind benefitat Northwest including student salaries and wagesinted to
$55.3 million This wasequal to54 percentof the Universit total expenses fdFY14. Other
expesss, includingcapital angurchases of supplies and services, ma@d7# million These
budget data appearTiable 13.

Table 1.3: Expenses by type of cost, FY14

Expense item Total %
Salaries, wages, and benefits $55,277,119 54%
Capital expenditures (amortized) and/or depreciation $15,241,445 15%
All other expenses $32,174,045 31%
Total expenses $102,692,609 100%

Source: Data supplied by Northwest.

1.2.4 Students

In FY14 Northwestserved?,765studentgunduplicatedaking course®r credittowards a degree
The breakdown of thereditbearingstudent body by gender wHspercentmaleand55 percent
female The breakdowrby ethnicitywas80 percentwhite 18 percentminority, and?2 percent
unknown Thes t u d averall avérage age \@a8years old An estimate®9 percentof students
remaired in the Green and White Circldter finishing their time &torthwest and arounds3
percenstayed iMissourf

Tablel.4 summarizes the breakdowrtled student population and their correspondiedit hour
equivalers by educationevel.In FY14, Northwestserved324ma s t e r Ogsadudtesigoice e
bachel ogrédesategzagrseoe i a gradiate adddrgeacestiicategraduatesAnother
6,142studentontinued their pursuit of degrees and were enrolled in courses for credit during the
reporting yeaiThe Universityoffereddual creditourses to high schastldens, seryng a total of

3 Unduplicated headcount, gender, ethnicity, and age data provided by Northwest.
4 Settlement daf@ovided by Northwest.

13
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238 studentsover the course of the ye#@lYe usecredit hour equivalen{CHES) to track the
educational workload of the students. @ME is equal tol5 contact hoursof classroom
instructionper semestefhe average number@HEs per student wekl .6

Table 1.4: Breakdown of student headcount and CHE production by education level, FY14

Category Headcount Total CHEs Average CHEs
Masterb6s degree graduat 324 3,682 114
Bachel orés degree gradu 1,016 22,291 21.9
Associateds degree grad 42 1,507 35.9
Certificate graduates 3 66 22.0
Credit-bearing students not yet graduated 6,142 138,503 22.6
Dual credit students 238 1,840 7.7
Total, all students 7,765 167,889 21.6

Source: IPEDS.

1.3 The Green and White Circle economy

Northwestserves a unigue service area crossing four states and consisting of 79Weuneties.

to this region athe Green and White Circteroughout the economic impact analy@gure 1.1

displays the counties includedhi@Green and White Circkzonany and Table1.5 summarizes

the breakdown dhe regionaleconomy by major industrial sector, w#hails odabor and non

| abor i ncome. Labor income r ef e.lNsnlabaoincomaeg e s , ¢
refers to profits, rents, and otHerms of investmenincome. Together, lab@and norlabor

income comprise thregiod s  drossregidnaproduct(GRP.

Figure 1: The Green and White Circle

NE

KS
Mo

5The service region was definedNbythwest as the following countiksva- Adair, Adams, Audubon, Cass, Clarke,

Dallas, Decatur, Fremont, Guthrie, Harrison, Madison, Mills, Montgomery, Page, Polk, Pottawattamie, Ringgold, Shelby,
Taylor, Union, Warren; Kansa#tchison, Brown, Doniphan, Douglas, Jackson, Jefferson, nfloheagenworth,

Nemaha, Wyandotte; Missourhdair, Andrew, Atchison, Boone, Buchanan, Caldwell, Carroll, Cass, Chariton, Clay,
Clinton, Daviess, Dekalb, Gentry, Grundy, Harrison, Holt, Howard, Jackson, Lafayette, Linn, Livingston, Macon,
Mercer, Nodawaglatte, Putnam, Randolph, Ray, Saline, Sullivan, Worth; NelttaskaDouglas, Fillmore, Gage,
Jefferson, Johnson, Lancaster, Nemaha, Otoe, Pawnee, Richardson, Saline, Sarpy, Seward, Thayer, and York

14
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As shownin Table 15, the GRP of the Green and White Circle approximatel$229.5 billion
equal to the sum of labor inco(&42.7 billionand noAabor income$86.8 billioh In Sectior?,
we usésRPas the backdrop against which we measureldtige impacts of théniversityon the
regionakconomyThe income oNorthwestfits within the Public Administratiomdustry sector

Table 1.5: Labor and non-labor income by major industry sector in the Green and White Circle,
2014

Labor Non-labor Total o
Industry sector income + income = income OR o of
(millions) (millions) (millions) Total

Agriculture, Forestry, Fishing, and Hunting $2,040 $1,129 $3,169 1.4%
Mining $270 $430 $700 0.3%
Utilities $895 $2,610 $3,506 1.5%
Construction $7,041 $535 $7,576 3.3%
Manufacturing $11,806 $8,352 $20,157 8.8%
Wholesale Trade $8,282 $6,579 $14,861 6.5%
Retail Trade $8,531 $5,247 $13,778 6.0%
Transportation and Warehousing $5,646 $2,297 $7,943 3.5%
Information $4,400 $6,650 $11,050 4.8%
Finance and Insurance $15,945 $15,186 $31,131 13.6%
Real Estate and Rental and Leasing $3,072 $9,762 $12,834 5.6%
Professional and Technical Services $13,206 $3,441 $16,647 7.3%
Management of Companies and Enterprises $4,213 $797 $5,011 2.2%
Administrative and Waste Services $5,787 $1,230 $7,017 3.1%
Educational Services $1,875 $223 $2,098 0.9%
Health Care and Social Assistance $15,952 $1,454 $17,406 7.6%
Arts, Entertainment, and Recreation $1,361 $652 $2,013 0.9%
Accommodation and Food Services $3,630 $2,129 $5,759 2.5%
Other Services (except Public Administration) $3,933 $493 $4,426 1.9%
Public Administration $24,779 $3,609 $28,387 12.4%
Other Non-industries $0 $14,007 $14,007 6.1%
Total $142,665 $86,812 $229,477 100.0%

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

Table 16 provides the breakdown of jobs by industh@tGreen and White Circl&mong the
regio® s -gowemment industry sectors, iHealth Careral Social Assistansectoiis the largest
employer, supportingl9,644obs or10.7percentof total employment in threegion The second
largest employer is tRetail Tradsector supporting306,103obs or10.2percentof theregiord s
total employmenfltogetherthe Green and White Circb&ipports3 millionjobs®

6Job numbers reflect E MaSwhiths inclodesttipel falawieg feunjgblclasgest el hemplayeses
that are counted in the Bureau of Labor Statisticsd Qu
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Table 1.6: Jobs by major industry sector in the Green and White Circle, 2014

Industry sector Total jobs % of Total
Agriculture, Forestry, Fishing, and Hunting 71,150 2.4%
Mining 5,667 0.2%
Utilities 7,989 0.3%
Construction 143,053 4.8%
Manufacturing 189,054 6.3%
Wholesale Trade 114,913 3.8%
Retail Trade 306,103 10.2%
Transportation and Warehousing 113,761 3.8%
Information 61,907 2.1%
Finance and Insurance 235,685 7.9%
Real Estate and Rental and Leasing 105,919 3.5%
Professional and Technical Services 196,542 6.6%
Management of Companies and Enterprises 43,829 1.5%
Administrative and Waste Services 173,579 5.8%
Educational Services 62,491 2.1%
Health Care and Social Assistance 319,644 10.7%
Arts, Entertainment, and Recreation 62,901 2.1%
Accommodation and Food Services 200,698 6.7%
Other Services (except Public Administration) 162,313 5.4%
Public Administration 411,977 13.8%
Total 2,989,172 100.0%

* Data reflect the most recent year for which data are available. EMSI data are updated quarterly.
3 Numbers may not add due to rounding.
Source: EMSI complete employment data.

Figure 1.2oreserdg the mean incomby education level ithhe Green and White Circkend in
Missouriat the midpoint of the averageg e d wo r k Ehesénsmbersaareederived from
E MS Ilcdinplete employmedata on average income per worker imetienand in the stafeAs
shown, studentsave the potential to earn more as thegwaehigher levels of education compared
to maintaining a high school diplofRar example,tgdents whaachieve & a ¢ h aégmree cars
expectto earn aroun®52,800n income per yean the Green and White Circkgpproximately
$23,200nore than someomneth a high school diploma

that are not covered by the federal or state unemployment insurance Udrsyste thus excluded from QCEW, 3)
seltemployed workers, and 4) extended proprietors.

7Wage rates in the EMSI SAM model combine state and federal sources to provide earnings that reflect complete
employment in the region, including proprietorsgsgdfoyed workers, and others not typically included in state data,

as well as benefits and all forms of employer contributions. As such, EMSI industrpeanurgs numbers are

generally higher than those reported by other sources.
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Figure 1.2: Expected income in the Green and White Circle and Missouri at the midpoint
of an individual's working career by education level
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2 Econommpaontsh@r een andiWkil tee
Economy

The Green and White Cirobgonomy is impacted Myrthwestin a variety of ways. Thimiversity

is anemployer and buyer of goods and sendicasiracs monies that would not have otherwise
entered theegionakconomythroughits dayto-day operationand the expenditures ité out-of-
regionstudents and visitorsurther,it provides students with th&nowledgeskills and abilities
they need to beconpeoductive citizersnd contribute tthe overalloutputof theregion

This section presents the total economic impatrtiwestbroken out according to the following
categories:

1) Impact ofoperations spending

2) Impactof student spending

3) Impact ofvisitor spending

4) Impactof human capital from former studentesmployedn the Green and White Circle
workforce.

Economic impact analyses use different types of impacts to estimate the results. Frequently used is
the sales impact, which comprises the change in business sales revenue in the economy as a result c
increased economictiaity. However, much of this sales revenue leaves the economy and overstates
actual impacts. A more conservative medsurd the one employed in this stédytheincome

impact, which assesses the changgraessregionalproduct or GRP. Income may be further

broken out into théabor income impact which assesses the change in employee compensation;
and thenon-labor income impact which assesses therg®in income business proftaother

way to state th@comeimpact igob equivalents a measure of the number of-falhd partime

jobs that would be required to support the changacome All of these measurésjob

equivalents and income wigibor incomeandnonlabor incomeletaild are used to estimate the
economic impact resufieesented in this sectigdso shown are the impacts in sales terms.

The analysis breaks out the impact measures into different components, each based on the
economic effect that caused the impetoe. following is a list of each type of effect presémted
this analysis:

1 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 services, or cover operating
expenses.

1 The initial round of spending creates more spending in the economy, resulting is what is
commonly known as thaultiplier effect. The multiplier effect comprises the additional
activity that occurs across all industries in the economy and may be tunheoskl into
the following three types of effects:
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- The direct effect refers to the additional economic activity that occurs as the
industries affected by the initial effect spend money to purchase goods and services
from their supply chain industries.

- Theindirect effect occurs as the supply chain of the initial industries creates even
more activity in the economy through their own-intkrstry spending.

- Theinduced effectrefers to the economic activity created by the household sector
as the businessaBected by the initial, direct, and indirect effects raise salaries or
hire more people.

The terminologyused to describe the economic effects listed alitames slightly from that of

other commonly used inpoititput models, such as IMPLAN. For exapntple initial effect in this

study is called the odirect effectd by | MPLA
oindirect effectdé as used by | MPLAN refers to
this study. To avoid confusion,dees are encouraged to interpret the results presented in this
section in the context of the terms and definitions listed above. Note that, regardless of the effects
used to decompose the results, the total impact measures are analogous.

EMSI Initial | Direct | Indirect| Induced
IMPLAN | Direct Indirect Induced
Mul tiplier effects in this analysis are deriwv

output model that captures the interconnection of industries, government, and households in the
region The EMSI SAM contains approximately 1,100 industry sectors at the highest level of detail
available in the North American Industry Classification System (NAICS) and supplies the industry
specific multipliers required to determine the impacts associhtéucredsed activity within a

given economy. For more information on the EMBISAMand its data sources, s@pendix 2

2.1 Operations spending impact

Faculty and staff payralhd benefits angart of theregio® s o v er al the spending@ime , an
employeegor groceriesapparel, and other household spendéigs supporbusinesses in the
regionalThe Universitypurchase supplies and services, arahynofits vendors are locatedtime

Green and White Circl&hese expesas creae a ripple #ect that generatesill morejobs and

income throughout the economy.

Table 2.1 presentke total expenses ofhe Universityin FY14 by type of cost. firee main
categorieappear in the tablg) salariesvagesand benefit2) capital depreciation, aBpall other
expeses,including purchases for supplies and serdibese total expenditures are then broken
out as discussed below to account for those that occuregibimand outof-region
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Table 2.1: Expenses by type of cost of Northwest, FY14

Out-of-region

Total expenses In-region expenses expenses
Type of cost (thousands) (thousands) (thousands)
Salaries, wages, and benefits $55,277 $25,994 $29,283
Capital expenditures (amortized) $15,241 $11,617 $3,624
and/or depreciation
All other expenses $32,174 $18,728 $13,446
Total $102,693 $56,339 $46,354

Source: Data supplied by Northwest and the EMSI impact model.

The first step in estimating timepactof the expenses shown in Table i8.10 map the to the
approximately 1,100 industreéshe EMSIMR-SAM Assuming that the spending patternhef
University personnel approximately match those of the average consumer sakmesp wages,
and benefit4do spending on industry outputs using natiboakehold expenditure coefficients
supplied by EMMehusdredperdenobthe pdopleSvarking alorthwestive in

the Green and White Circlsee Table 1.1), and thereforecaasider onlyi00 percentof the
salaries, wages, and bendfis theother two expesecategories.€.,capital depreciation and all
other expese$, we assumethe Universit® spending patterns approximately match national
averages and apply the national spending coefficients foP RAIEIS ¢olleges, universitiesd
professionalchoolg. Capital depreciation is mapped to the construction sectors of NABL® 611
and theJniversitys remainingxpenset® the nonconstruction sectors of NAICS @10

We now have thresxpenseectordor Northwest one forsalarieswvagesand benefitsaanother for
capitaldepreciationand a third forthe Universit purchases asuppliesand serviceghe next

step is toestimatehe potion of these expesesthat occus insidethe region Those hat occur
outside theegionareknown as lakage We estimat@n-regionexpensessingregional purchase
coefficiens (RPQ®), a measure of the overall demand for the commodities produced by each
industrysector that is satisfied Bgionakuppliers, forach of the approximately 1,i00ustries

in MR-SAM? For examplgif 40 percentof the demand foNAICS 541211 (Offices of Certified
Public Accountants$ satisfied byegionakuppliers, the RPC for thatustryis 40 percentThe
remaining 6@ercenof the demand faNAICS 541211s provided by suppliers located outside the
region The threevectors ofexpemses are multiplied industryby industry by the corresponding
RPCto arrive at thén-regionexpeses associated with théniversity see t he c¢cod umn
regionexpense 6 i n TrFmdly, rereginsdending is enteraddustry byndustry into MR-

SAMS sultiplier matrixwhich in turn provides an eséite of the associatedultiplier effect®n
regionalabor income, nelabor incomepotal incomeandjob equivalerst

8 NAICS stands foNorth American Industry Classification Systetp:(/www.census.gov/eos/www/naic¥/ It is a
product of Census and classifies each industry according to its primary activities.
See Appendix 2 for a description of EMSI&6s SAM model .
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Table 2 presents the economic impacttteé University operationsThe people employed by
Northwestand their salaries, wagexl benefitsomprisehe initial effe¢ctshown in the top rowm

terms oflabor income, netabor incometotal incomeandjob equivalentsThe additional impast

created by the initial effegppear in theext four rows under theeadingd Mul t i pl i er e f
Summingnitialand multiplieeffectsthe grossmpactsare$91.5 milliorin laborincome an&269

million in nonlabor income. This comes tdadal impactof $118.4 millionequivalent td,639

jobs associated with the spendinghefUniversityandits employees in thregion

Table 2.2: Impact of the operations spending of Northwest, FY14
Labor Non-labor Total

. : - Job
income income income Sales equivalents
(thousands) (thousands) (thousands)
Initial effect $55,205 $0 $55,205 $102,693 746
Multiplier effect
Direct effect $10,386 $7,339 $17,724 $30,345 233
Indirect effect $2,780 $1,486 $4,266 $7,704 61
Induced effect $23,155 $18,088 $41,243 $69,151 599
Total multiplier effect $36,320 $26,913 $63,234 $107,201 893
Gross impact (initial +
multiplier) $91,526 $26,913 $118,439 $209,893 1,639
][-uensdssa'tema“"e uses of -$15,202 -$12,242 -$27,444 -$46,224 -414
Net impact $76,323 $14,671 $90,995 $163,669 1,225

Source: EMSI impact model.

The $118.4 milliorn total grosgncomeis often reported bgtherresearchers as an impact. We go
a step further to arrive at a net impacepglying a counterfactual scenarm,what has not
happened but what would have happened if a giverdénehis case, the expenditurénafegion
funds onNorthwestd had not occurredrhe Universityreceived aestimatedi8.3percentof its
funding from sourcesithin the Green and White Circl€hese monies came frdhe portion of
tuition and fees paid by residetudents, fronthe auxiliary revenue and donations fpoivate
sources located within thegion from statetaxpayer funding@ndfrom the financial aid issued to
students bgtategovernmentWe must account for the opportunity cost of thigionfunding.
Hadother industries receivitese moniesather tharNorthwestincomeimpactswvould have still
beencreated in the economi economic analysignpacts that occur undeounterfactual
conditions aresed tooffset theimpacts thaactuallyoccurin order to derive the true impact of the
event under analysis.

We estimate thisounterfactual bgimulaing ascenario wher@-regionmonies spent on the
Universityare instead speoh consumer goods and savingisis simulates the-iagionmonies
being returned to thstudents, donors, artdxpayers and being sperdteadby the household
sector Our approachis to establislthe total amount spent bg-region funding sourcesn
Northwest map this to the detaileddustriesof MR-SAM using nationahousehold expenditure
coefficientsuse the industry RPCs to estimategionspendingandrun thein-regionspending
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throughMR-SAMO s mu |l t i p | i e multipher effects.Xhe resnltsodl this exevceseare
shownas negative valueshe row labeled essalternativeises ofundsdin Table 2.

The total net impactsof the Universitg operationsare equal to the total gross impéess the
impactof the alternative use of fundishe opportunity cost of theatemoney As shownin the
last row ofTable2.2, thetotal netimpactis approximatel$76.3 milliorin labor incomeand$14.7
millionin non-labor incomeThistotak $91 millionn incomeandis equivalent tt,2250bs.These
impactsrepresenhew economic activigreated in theegionaleconomysolely attributable to the
operation®f Northwest

2.2 Student spending impact

An estimate®69student¥ camefrom outside theegionandlivedoff campus while attending the
Universityin FY14 These students spentoney atbusinesses in theegion for groceries,
accommodatiortransportation, and so ohnother estimate@46out-of-regionstudent$ lived on
campus while attendihprthwest although wexcludemost of theispending foroom and board
since thse expenditureare alreadyeflectedin the impact of the Universit operations.
Collectivelythe off-campusxpeditures obut-of-regionstudents suppatijobs and createnew
income in theegionabconomy?

The awrageoff-campus costef outof-regionstudentsappear in the first section dable 23,
equal td$10,486per studentNote that this figurexcludes expenses for books and supplies, since
many of these monies are already reflected iop#rationsmpactdisaissed in the previous
section. We nitiply the$10,486n annual costs by the number ofistus whdived in theregion

but off-campuswhile attending969students}o estimate their total spending. For students living
on campus, we multiply the ystudent cost opersonakxpenses, transportation, andcafihpus
food purchases (assumed to be equal per2&ntof room and board)y the number of students
who lived in theregionbut oncampus while attendin§46 students Altogether, oftampus
student spendingeneratdgross sales &13.1 millionThis figureoncenet of the monies paid to
student workeryields net oftampus sales $12.4 milliopas shown in the bottom row ®&ble

23.

10 EMSI calculation based on multiplying the percentage of students originating from outside the region by the
percentage of those students living in the regiarawipus by the student headcount. & loesa items were provided

by Northwest.

11 EMSI calculation based on multiplying the percentage of students originating from outside the region by the
percentage of those students living in the regiearpus by the student headcount. These data iteengraxgded

by Northwest.

12 Online students and students who commuted to the Green and White Circle from outside the region are not
considered in this calculation because it is assumed their living expenses predominantly occurred in the region where
they esided during the analysis year. We recognize that not all online students live outside the region, but keep the
assumption given data limitations.
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Table 2.3: Average student costs and total sales generated by out-of-region
students in the Green and White Circle, FY14

Room and board $7,986
Personal expenses $1,553
Transportation $947
Total expenses per student $10,486
Number of students who lived in the region off-campus 969
Number of students who lived in the region on-campus 646
Gross sales $13,066,644
Wages and salaries paid to student workers* $658,461
Net off-campus sales $12,408,183

* This figure estimated by EMSI reflects only the portion of payroll that was used to cover the living
expenses of non-resident student workers who lived in the region. Original data of salaries and wages
paid to all student workers provided by Northwest.

Source: Student costs supplied by Northwest. The number of students who lived in the region and off-

campus or on-campus while attending is derived by EMSI from the student origin data and in-term

residence data supplied by Northwest. The data is based on all students.
Estimating the impacts generated by$ti24 millionin student spending follows a procedure
similar to that of the operatiomspactdescibed above. Waistributethe $12.4 millionn saleso
the industry sectors MR-SAM gply RPCs to refleah-regionspending onlyandrun the net
sales figures throughR-SAMto derive multiplier effects.

Table 24 presents theesults. Unlike the @vious subsections, the initial effect is purely sales
oriented ad there is no change in labomonlabor incomeThe impact obut-of-regionstudent
spending thus falls entirely under the multiplier effaet totalimpactof outof-regionstudent
spending is$4.5 milliorin labor income an®4.6 millionn nonlabor incometotaling$9.1 million

or 188jobs. These&alue represent thédirecteffectscreated at the businesses patronized by the
students, thendirecteffectscreated by the supply chafnthosebusinesses, and téects of the
increased spending thfe household sectdhroughout theregionaleconomy as a result of the
direct and indirect effects

Table 2.4: Impact of the spending of out-of-region students attending Northwest, FY14

_Labor N.on—labor _ Total Job
income income income Sales equivalents
(thousands) (thousands) (thousands)
Initial effect $0 $0 $0 $12,408 0
Multiplier effect
Direct effect $2,382 $2,459 $4,841 $8,048 102
Indirect effect $571 $534 $1,105 $1,869 24
Induced effect $1,531 $1,617 $3,147 $5,085 62
Total multiplier effect $4,484 $4,609 $9,093 $15,002 188
Total impact (initial + $4,484 $4,609 $9,093 $27,410 188
multiplier)

Source: EMSI impact model.

It is important to note that students from thgionalsospend money while attendidgrthwest
However, had they lived in tlegionwithout attendingNorthwest they would have spent a similar

23



TheEconomialueofNorthwest Missouri State University

amount of money otheir living expense$Ve make no inference regarding the number of
studentsthat would have left theregion had they not attendedNorthwest. Had the impact
of these students been included, the results presented in Tabld 2.ould have been much
greater.

2.3 Visitor spending impact

In addition toout-of-regionstudents, thousands ofitoss cameto Northwestto participate in
various activities, including commencement, sports, evstgsentation An estimate8,868out-
of-regionvisitors attended events hostedNaoythwestin FY14 Table 5 presets the average
expenditureper visitor for accommodatignfood, transportation, and otheersonal expenses
(including shoppingnd entertainmenBy multiplyinghese figurelsy the number of otdf-region
visitors the gross spending of enftregionvisitors totadd$1.8 milliorin FY14 However, some of
this spendingnclude monies paid to theniversitythroughnontextbook itemse(g, event tickets,
food, etc). These have alreddgen accounted for in thapact ofoperationsand should thus be
removed to avoid doubleounting We estimatéhat on-campussaleggenerated by owff-region
visitors tdaled $86,345The net salegrom out-of-regionvisitorsin FY14thus come t&1.7 million

Table 2.5: Average visitor costs and sales generated by out-of-region visitors
in Missouri, FY14

Accommodation $85
Food $35
Entertainment and shopping $15
Transportation $45
Total expenses per visitor $180
Number of out-of-region visitors 9,868
Gross sales $1,776,240
On-campus sales (excluding textbooks) $86,345
Net off-campus sales $1,689,895

Source: The number of out-of-region visitors and average visitor expenditures provided by Northwest.

Calculating the increasaeagionalncome as a result of visitor spendiggirrequires use MR-
SAM The analysis begibg discounting theff-campusalegenerated by cwof-regionvisitorsto
accountfor leakage in the trade sectorgdthenbridging the net figures to tbetailedsectors of
MR-SAM The modelruns the net sales figures through the multiplier matrexrtee at the
multiplier effecs. As shown inTable 2, the netimpactof visitor spendingn FY14 comesto
$621,30n labor incom@and$394,10@n non-labor income. Thisqualss1 millionin total income
and is equivalent &Y jobs.
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Table 2.6: Impact of the spending of out-of-region visitors of Northwest, FY14
Labor Non-labor Total

. : . Sales Job
income income income .
(thousands) (thousands) (thousands) equivalents
Initial effect $0 $0 $0 $1,690 0
Multiplier effect
Direct effect $322 $202 $525 $938 14
Indirect effect $82 $59 $141 $265 4
Induced effect $217 $133 $350 $612 9
Total multiplier effect $621 $394 $1,015 $1,815 27
Total impact (initial + $621 $394 $1,015 $3,505 27
multiplier)

Source: EMSI impact model.

2.4 Human capital impact

While Northwestcreate an economic impact througb spending and the spendingtestudens
and visitos, the greatest economic impachofthweststems fromthe added human capidethe
knowledgecreativity, imagination, aedtrepreneurship found inits alumni.While attending
Northwest students receiexperienceeducationknowledgeskills and abilitiethat increase their
productivity and allow them to command a higher wage once they enter the wBrkfdnee.
rewad of increased productivity does not stop th€atentedprofessionalsnake capital(e.g.,
buildings, production facilities, equipmenore productiveby efficiently adding value to their
operational capacityrhe enployers ofNorthwes& alumni enjoythe fruits of this increased
productivity in the form of additional ntabor incomdi.e.,higher profits)

In this section we estimate the economic impacts stemming from the higher labor income of alumni
in combination wit h -ldbtréncome. Eompel stugeats whd achievedhae r |
degree as well as those who may not have finished a degree or who did not take courses for credit
are considered alumiihe methodology hemdiffers from therevousimpactsn one fundamental

way Whereas thether impactslepend on an annualgnewed injection afew sales in the
regionaleconomy the human capitalmpactis the result of years of past instruction and the
associated accumulationhafman capitaThis is an important distinction that sets libhenan
capitaimpact apart from the other impacts presented in this report.

Theinitial effectof human capitalomprises two main components. The first and largest of these is
the addedabor incomef the University alumni, and theecondcompriseshe added no#dabor
incomeof the businessaghere the alumni are emplay&d derive the initial effectewstimag

the portion of alumnwho are employed in the workforasingthe following sets of data or
assumptions: Bettlingin factors to determine how long it takes the average student to settle into a
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career? 2) death retirenent and unemploynent ratesfrom the National Center forHealth

Statisticsthe Social Securidministration, and the Bureau of Labor Statistiu$;3 regional

migration datérom the U.S.Census Bureapplying these factors to thiniversity historical

student122month enroliments yieldthe estimatd numberof alumniwho were still actively
employed in theegionas ofFY14

The next step i® quantify the skills that alunamiquired fromhe Universityusingthes t udent s 6
production ofcredit hour equivalent€KIEs) as a proxy foskills To do this, we multiply the

number of alumni still employed in the workforcthbp1.6averag€HES per studenf{see Table

1.4¥*to generate an estimate of approximat8lynillionCHEs active in the workforce. Note that

alumni who enrolled at théniversitymore than one year areunted at least twiédf not mored

in the calculations. Howev@HEs remain distinct regardless of when and by whom they were
earned, so there is no duplication irQH& counts.

Next, weestimatehe value of theCHES. This is done using tlecrematal addedabor income
stemmi ng from t he The incramentat labdr indcomeyihtieerdiffereacg bestween
the wages earned &lymni and the alternative wage they would have earned had they not attended
college. Using tHeHEs earned by students and the associated wage differentials between education
levels, we estimate teerage value peHE to be equal t8164 This value represents the average
incremental increagsewages thalumni ofNorthwestreceived durinthe analsisyea for every

CHE they completedFor a more detailed discussion of the calculation of this variable, see
Appendix 3

Because experience leads to increased productivity and highehevagase peCHE varies
depending omow long alumni have beenthe workforcewith the highest value applied to the
CHEs of students who had been employed the longdsYby and the lowest value peHE

applied to students who were just entering the workforce. In determining the amount of added labor
income atibutable tohuman capitawe multiply thestimatedCHEs of former students in each

year of the historical time horizbythe corresponding average valueQbdE for that yearand

then sunthe products together. This calculation yatdestimate afpproximatel$467.9 million

in gross labor income in increased wages received by former stedéhgas shown iffable

27).

13 Settlingin factors araised to delay the onset of the benefits to students in order to allow timenféo fhredl
employment and settle into their cardershe absence of hard data, we assume a range between one and three years
for students who graduate with a certificate or a degree, and between one and five yearsvigroshalentst yet
completedheir certificate or degree

14This assumes the average CHE production and level of study from past years is equal to the CHE production and
level of study of students during the analysis year.
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Table 2.7: Number of CHEs in workforce and initial labor income created
in the Green and White Circle, FY14

Number of CHEs in workforce 2,844,879
Average value per CHE $164
Initial labor income, gross $467,855,181
Counterfactuals
Percent reduction for alternative education opportunities 15%
Percent reduction for adjustment for labor import effects 50%
Initial labor income, net $198,838,452

Source: EMSI impact model. Figures are EMSI estimates.

The next two rowi Table 27 show twoadjustmentasedio account for counterfactual outcomes.
As discussed aboveuaterfactual outcomes in economipactanalysis represewhat would

have happened if a giverent hd notoccurredThe event imuestioris theeducation antfaining
provided byNorthwestand subsequent influx of skilled labor intoréiggonaleconomyThe first
counterfactuadcenario that we address is the adjustment for alternative education oppéstunities.
the counterfactual scenario whdmthwestdid not exist we assume a portion Bbrthwess
alumniwouldhave received comparable education elsewhere iretfienor would have left the
regionand received comparable education and then returned tedgen The incremental labor
incomethat accrugto those studentsannot be countetbwards theadded labor incomigom
alumni of Northwest The adjustment foaltenative educatiompportunities amounts to X6
percentreduction of théb467.9 millionn added labor incom&his meais that 15 percentof the

added labor incomfeom alumni ofNorthwestwould have been generated inrdgionanyway,
evenif the Universitydid not existSee Section 4 for a sensitivity analysis of this variable, and
Appendix 4or more information on the alternative educajostment.

The otheradjustmentn Table 27 accounts for thanportationof labor SupposéNorthwestdid
not exist and in consequence there were fewer skilled workenegicin8usinesses could still
satisfy somef their need for skilled labor by recruiting from outsid&reen and White Circle
We refer to thisas the labomimport effect. Lackinginformation on its possible magnituee
assumé0 percentof the jobs that students fill @reen and White Circlrisinessesould have
been filled byvorkersrecruited from outsidée regionif the Universitydid not exist> We conduct
a sensitivityralysidor this assumption in SectionWith the50 percentadjustment, the net labor
income added to the economy coméxl 88.8 millionas shown iffable 2.

The $198.8 milliorin added labor income appears underirtiial effect in thelabor incone
column ofTable 2. To this we add aestimate fomitial non-laborincome. As discussed earlier in
this section, businesses that employ fostneients oNorthwestsee higher profits as a result of
the increased productivity of their capital agse#sstimate this additional income, we allocate the
initial increase in labor incon®l48.8 millionto the sixdigit NAICS industry sectors where

15 A similar assumption is is used by Walden (2014) in hissaniathe Cooperating Raleigh Colleges.
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studentsaaremost likéy to beemployed. This allocati@ntails a process that mapspletersn
theregionto the detailed occupations for which those completers have been traitheah, auaghs

the detailed occupations to thedigit industry sectors MR-SAM'® Using a msswalk created by
National Center for Education Statistics (NGHS8)the Bureau of Labor Statistics (BLS), we map
the breakdown ofhe regio® sompleters to the approximately 700 detailed occupations in the
Standard Occupational Classifica{SOC) sstem.Finally, we apply a matrix of wages by industry
and by occupation fromlR-SAM to map the occupational distribution of $i98.8 millionin

initial labor income effedts thedetailedndustry sectoig MR-SAMY

Once these allocations are complete, we apply the raticlabooto labor income provided by
MR-SAM for each sector to our estimate of initial labor incdinis. computation yields an
estimate®67.6 milliorin nonlabor incoméhat can battributablgéo thehuman capital creation of
the University Summingnitial labor and notabor income togetherovidegshe totalinitial effect

of human capitatreationon theGreen and White Circezonomy, equal to approximatp6.5
million. To estimate mufilier effects, we convert the indusipgcific income figures generated
through the initial effect to sales using $ale€ome ratios frootMR-SAM We then run the
values through the SAM&s multiplier matri x

Table 2.8: Impact of human capital of Northwest, FY14

_Labor N'on-labor ' Total Job
income income income Sales equivalents
(thousands) (thousands) (thousands)
Initial effect $198,838 $67,621 $266,459 $470,175 4,092
Multiplier effect
Direct effect $29,401 $13,370 $42,772 $77,362 632
Indirect effect $8,505 $4,009 $12,514 $22,693 184
Induced effect $152,399 $42,257 $194,656 $306,106 3,118
Total multiplier effect $190,305 $59,637 $249,941 $406,161 3,933
Total impact (initial + $389,143 $127,257 $516,400 $876,335 8,025
multiplier)

Source: EMSI impact model.

Table 2 shows the multipliereffecs of human capitatreation Multiplier effects occur asumni

generate an increased demand for consumer goods and services through the expenditure of their
higher wageg-urther, as thmdustries wheralumniare employed increase their output, there is a
corresponding increase in the demand for inputtilemdustries n t he e mpl oy er s o
Together, the incomes generated bye#pansions ifusiness input purchasmsd houshold

16 Completer data comes from the Integrated Postsecondary Education Data System (IPEDS), which organizes program
completions according to the Classification of Instructional Programs (CIP) developed by theCélatorial

Education Statistics (NCES).

17For examplef the SAM model indicates that 20 peroémtages paid to workers in SO&45%21 (Welders) occur in

NAICS 332313 (Plate Work Manufacturiti|gnwe alloate 20percentof the initial labor incomefett underSOC

514121 to NAICS 332313.
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spendingeonstitute themultiplier effect ofthe increased productivity thie Universitg alumni
The final results af&190.3 millionn labor income an#59.6 milliorin nonlabor income, for an
ovaall total 0f$249.9 millioiin multipliereffects. The grand total impaEhuman capital creation
thus comes t&516.4 millionthe sum of alinitial and multipliefabor and noitabor income
impacts This is equivalent 8§0250bs

2.5 Total impact of Northwest

The totaleconomigmpactof Northweston the Green and White Ciraban be generalized into two
broad types ampacts First on an annual basiprthwestgeneratea flowof spendinghat has a
significant impact on théreen and White Circleconomy.The impacts of this spending are
captured by the operations, student, and visitor spengiagts While not insignificant, these
impacts daot capture the truenpactor purposeof Northwest The basic purpose Nbrthwests

to foster human capitélvery yeaa new cohort oNorthwes alumniadds to the stock of human
capital inthe Green and White Cirglanda portion of alumni continggo contribute tolie Green
and White Circleconomy

Table 2 displays the grand totadpactsof Northweston the Green and White Circleonomyin
FY14 ¢ including thempacts fromoperations spendingtudent spending, visitor spendigg
human capitalFor context, the percentagé the totalGreen and White Circleconomy(as
presented in Table 1tBat each type of impact comprises ispatssented

Table 2.9: Total impact of Northwest, FY14
Labor Non-labor Total

income income income Sales e ui{/?e\tljents
(thousands) (thousands) (thousands) q

Operations spending $76,323 $14,671 $90,995 $163,669 1,225
Student spending $4,484 $4,609 $9,093 $27,410 188
Visitor spending $621 $394 $1,015 $3,505 27
Human capital $389,143 $127,257 $516,400 $876,335 8,025
Total impact $470,572 $146,932 $617,503 $1,070,919 9,465
% of Green and White 0.3% 0.2% 0.3% 0.5% 0.3%

Circle economy

Source: EMSI impact model.
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3 I nvest ment Analysi s

The benefits generated Borthwest affect the lives of many people. The most obvious
beneficiaries are thiiversitf s st udent s ; t hey gi v eUnivemityih i me ar
return for a lifetime of higher income and improved quality of life. But the benefits do not stop
there. As students earn more, communities and citizens throughout Missouri benefit from an
enlarged economy and a reduced demand for socie¢sseAv portion of these benefits of
education extend specifically to the state government in the form of increased tax revenues and
public sector savings.

Investment analysis is the process of evaluating total costs and measuring these agairitst total benef
to determine whether or not a proposed venture will be profitable. If benefits outweigh costs, then
the investment is worthwhile. If costs outweigh benefits, then the investment will lose money and is
thus considered infeasilifethis section, we ceierNorthwestas a worthwhile investment from

the perspectives of students, society, and taxpayers. The backdrop for the investment analysis is the
entire state of Missouri.

3.1 Student perspective

To enroll in postsecondary education, students pay fooriggion and forgo monies that they

would have otherwise earned had they chosen to be in full employment instead of learning. From
the perspective of students, education is the same as an inviesfinytincur a cost, or put up

a certain amourdf money, with the expectation of receiving benefits in return. Theoktal

consist othe monieshat studentpayin the form of tition andfeesandthe opportunity costs of

forgone time and moneyhebenefis are the higher earnings that studemtsiveas a result of

their education.

3.1.1 Calculating student costs

Student costs consist of two main items: direct outlays and opportunity costs. Direct outlays include
tuition and fees, equal$86.6 milliorirom Table 1.2Direct outlays also inde the cost of books

and supplies. On average,-tiole students spe#b00each on books and supplies during the
reporting yeaf.Multiplying this figure times the number oftinlle equivalents (FTES) produced

by Northwestin FY14° generates a totalst 0of$2.8 million for books and supplies.

Opportunity cost is the most difficult component of student costs to estimate. It measures the value
of time and earnings forgone by students who the téniversityrather than work. To calculate it,

18 Based on the data suppliedNaoythwest.
19The EMSI model assumes that a single FTE is equal to 30 CHEs. Themformeere 5,596 FTEs produced by
students in FY14, equal to 167,889 CHEs divide@. by 3
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we need to know the difference between the st
earn while attendirige University

~

We derive the studentsdo full earning potent.
Missouriaccording to th education level breakdown of the student population when they first
enrolled? However, the income levels reflect what average workers earn at the midpoint of their
careers, not whilattending theJniversity Becausef this, we adjust the income leuelshe

average age of the student populafionté better reflect their wages at their current' @bes

calculation yields an average full earning poter&iz0,82per student

In determinindhow muchstudents earn whigrolled an important faor to consider is thigme

that they actually spend on their educasioige this is the only time that they are required to give

up a portion of t hei rCHEproductiomag a proxy¥a timesuadertthe e st
assumption that the moBHEs students earn, the less time they have to work, and, consequently,

the greater their forgone earnings. Ovstallents attendingorthwestearned an averageif.6

CHEs per student, which is approximately equ@Rfoercentof a full academic yeamrhus we

include no more thaf14,648(or 72 percent of the studentsdo full <
opportunity cost calculations.

Anot her factor to consi der Based ot Hata supplieddog nt s 0
Northwest approximately 5perent of studentsare employed. For thb percentwho are not

working, we assume that they are either seeking work or planning to seek work once they complete
their educational goals. By choosingnrol| therefore, nomvorking students give up everything

that they can potentially earn during the academic.getire($14,648 The total value of their

forgone income thus comeshal.2 million

Working students are able to maintain all or part of their income while enrolled. However, many of
them holdobs that pay less than statistical averages, usually because those are the only jobs they car
find that accommodate their course schedule. These jobs tend to be at entry level, such as restaurant
servers or cashiers. To account for this, we assume tkiagvebudents hold jobs that &8

percentof what they would have earned had they chosen to wernnéutather than go tihe

University”® The remaining2 percentcomprises the percent of their full earning potential that they

forgo. Obviously this assumption varies by pessne students forego more and others less.

Since we do not knotlhie actual jobkeld by studentshile attending, th#2 percentin forgone

earnings serves as a reasonable average.

20This isbased on the number of students who reported their entry level of education to Northwest.

21Further discussion on this adjustment appears in Appendix 4.

22Equal to21.6 CHEdglivided by30 the assumed number@fiEs in a fultime academic yeger the BASI model

23The 58 percent assumption is based on the average hourly wage of the jobs most commonly held by working students
divided by the national average hourly wage. Occupational wage estimates are published by the Bureau of Labor
Statistics (sddtp://www.bls.gov/oes/current/oes_nat.htin
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Working students also give up a portion of their leisure time in oadntb a higher education
institution.According to the Bureau of Labor Statistics American Time Use Survey, students forgo
up to 1.4hours @ leisure time per d&yAssuming that an hour of leisure is equal in value to an

hour of work, we derive the total cost of leisure by multiplying the number of leisure hours forgone
during the academic year by t heaning potemtial.gFer hour
working students, therefore, their total opportunity cost corfid3.® millionequal to the sum of

their forgone incom&26.5 milliohand forgone leisure tin%L0.8 millioh

The steps leading up to the calculatiostuafent osts appear in Tablel3Direct outlays amount
to $39.4 millionthe sum of tuition and fee®36.6 milliohandbooks and supplies ($2.8 million
Opportunity costs for working and naorking students amount to $87.6 million, excluding
$829,550 in offtting residual aid that is paid directly to studeBtsnming direct outlays and
opportunity costs together yields a total of $127 million enstwkts.

Table 3.1: Student costs, FY14 (thousands)
Direct outlays

Tuition and fees $36,613

Books and supplies $2,798
Total direct outlays $39,411
Opportunity costs

Earnings forgone by non-working students $51,185

Earnings forgone by working students $26,525

Value of leisure time forgone by working students $10,753

Less residual aid -$830
Total opportunity costs $87,633
Total student costs $127,044
Source: Based on data supplied by Northwest and outputs of the EMSI college
impact model.

3.1.2 Linking education to earnings

Having estimated the costs of education to students, we weigh these costs against the benefits that
students receive in return. The relationship between education and earnings is well documented and
forms the basis for determining student benefits. Asishdugure 1.2mean income levels at the
midpoint of the averageged wor ker ds career increase as pe
The differences between income levels definenthementalbenefits of moving from one
education level to thext.

240Charts by Topic Lei sur e an Buresap a Labos Statistids iAmeridan Tense ,Use Survey, last modified
November 2012, accessed July 2@t/ www.bls.gov/I TUS/CHARTS/LEISURE.HTM.

25Residual aid is the remaining portion of scholarship or grant aid distributed directly to a student after the University
applies tuition and fees.

32



TheEconomialueofNorthwest Missouri State University

A key component in determining the students?d
benefits streanthat is what they can expect to earn in return for the investment they make in
education. We calculate the future benefits streahre tdniversityp s FstWdenrs first by
determining their average annual increase in income, ekg@btmillionThis value represents

the higher income that accrues to students at the midpoint of their careers and is calculated based on
the marginal wagecreases of tHeHEsthat students complete while attendiedJniversity For

a full description of the methodology used to derivg2Hhé millionseeAppendix 3

The second step is to project 9.5 milliorannual increase in income into the &yttor as long

as students remain in the workforce. We daisimg theMincerfunctionto predict the change in

earnings at eaghointi n an i ndi vi dddHedvncemfanctikni oniginate drone e r .

Mi ncerds seminal woarkd oems thiumatne £ aga rnt g of L 96 i) |
education angostschooling experiendé&/hile some have criticizbti ncer 6 s eaitni ngs
is still upheld in recent data and has served as the foundation for a variety of research pertaining to
labor economicgCard (1999 and 2001) addresses a number of these criticisms using US based
research over the last three decades and concludes that any upward bias in the Mincer parameters is
on the order of 1@ercentor less. For the purpose of thislgsia, we use United Statased

Mincer coefficients estimatedRlacheK2003) and account for any upward bias by incorporating

a 10percentreduction in our projected earningsth the$29.5 milliom e pr esent i ng t he
higher earnings at thadpoint of their careers, we apply scalars from the Mincer function to yield a
stream of projected future benefits that gradually increase from the time students enter the
workforce, peak shortly after the career midpoint, and then dampen slighthnh@sagtpoeach

retirement at ad®. This earnings stream appeaalumn 2of Table3.2.

26 Appendix Jrovides more information on the Mincer function and how it is used to predict future giawithgs
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Table 3.2: Projected benefits and costs, student perspective

1 2 3 4 5 6
Gross added Net added
income to Less income to Student Net cash
students adjustments students costs flow

Year (millions) (millions)* (millions) (millions) (millions)

0 $18 8% $2 $127 -$126
1 $19 15% $3 $0 $3
2 $19 24% $5 $0 $5
3 $20 41% $8 $0 $8
4 $21 65% $14 $0 $14
5 $22 95% $21 $0 $21
6 $22 96% $21 $0 $21
7 $23 96% $22 $0 $22
8 $24 96% $23 $0 $23
9 $25 96% $24 $0 $24
10 $25 96% $24 $0 $24
11 $26 96% $25 $0 $25
12 $27 96% $26 $0 $26
13 $28 96% $26 $0 $26
14 $28 96% $27 $0 $27
15 $29 96% $28 $0 $28
16 $30 96% $28 $0 $28
17 $30 96% $29 $0 $29
18 $31 96% $29 $0 $29
19 $31 96% $30 $0 $30
20 $32 95% $30 $0 $30
21 $32 95% $31 $0 $31
22 $33 95% $31 $0 $31
23 $33 95% $31 $0 $31
24 $33 95% $32 $0 $32
25 $34 95% $32 $0 $32
26 $34 94% $32 $0 $32
27 $34 94% $32 $0 $32
28 $34 94% $32 $0 $32
29 $34 93% $32 $0 $32
30 $34 93% $32 $0 $32
31 $34 93% $32 $0 $32
32 $34 92% $32 $0 $32
33 $34 92% $31 $0 $31
34 $34 91% $31 $0 $31
35 $34 91% $31 $0 $31
36 $34 90% $30 $0 $30
37 $33 90% $30 $0 $30
38 $33 89% $29 $0 $29
39 $33 88% $29 $0 $29
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Table 3.2: Projected benefits and costs, student perspective

1 2 3 4 5 6
Gross added Net added

income to Less income to Student Net cash

students adjustments students costs flow
Year (millions) (millions)* (millions) (millions) (millions)
40 $32 87% $28 $0 $28
41 $32 87% $27 $0 $27
42 $31 86% $27 $0 $27
43 $30 85% $26 $0 $26
44 $30 84% $25 $0 $25
45 $29 26% $8 $0 $8
Present value $452 $127 $324
Internal rate of return 13.9%
Benefit-cost ratio 3.6
Payback period (no. of years) 9.4
*Includesthefi s et-t h® nfgjact ors and attrition.

Source: EMSI impact model.

As shown in Tablg 2, the$29.5 millionn gross added income occamsundYearl6, which is the
approxi mate midpoint of the studentsd future
population and an assumed retirement agé bf accordance withe Mincer function, the gross

added income that accrues to students igehes leading up to the midpoint is less $2&b
millionand the gross added income in the years after the midpoint is gre@2. fhamillion.

The final step in calculating the studentsd f
generated by students who are either not yet active in the workforce or who leave the workforce
over time. This adjustment appears in Column 3 of 3.2bdend represents the percentage of the

FY14 student population that will be employed in the workforce in a given year. Note that the
percentages in the first five years of the time horizon are relatively lower than those in subsequent
years. This is bats®e many students delay their entry into the workforce, either because they are still
enrolled at th&niversityor because they are unable to find a job immediately upon graduation.
Accordingly, we -ap@l| fyaat sred tomk nepdedcloysmrdentssigoo r  t h
find employment and settle into their careers. As discuSssdian 2settlingn factors delay the

onset of the benefits by one to three years for students who graduate with a certificate or a degree
and by one to five yedos degreeseeking students who do not complete during the analysis year.

Beyond the first five years of the time horizon, students will leave the workforce for any number of
reasons, whetheecause dadeath, retirement, or unemployment. We estimatatéhefrattrition

using the same data and assumptions applied in the calculation of the attrition rate in the economic
impact analysis &ection 2’ The likelihoodf leavinghe workforce increasesstisdentsage, so

27 See the discussion of the alumni impact in Section 2. The main sources for deriving the attrition rate are the National
Center for Health Statistics, the Social Security Administration, and the Bureau of Labor Statistics. Note that we do not
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the attrition rate is more aggresam@r the end of the time horizon than in the beginning. Column
4 of Table3.2 shows the net added income to students after accounting for botHitigensett
patterns and attrition.

3.1.3 Return on investment to students

Having est i ma steahd thel faturs Henefitsestreiam, the rext step is to discount the
results to the present to reflect the time value of money. For the student perspective we assume a
discount rate od.5percentBecause studertend torely upon debt to pay for theiducation®

i.e, they are negative savértheir discount rate is based upon student loan interest mates.

Section 4, we conduct a sensitivity analysis of this discourtiegisesent value of the benefits is

then compared to student costs taw#ethe investment analysis results, expressed in terms of a
benefitcost ratio, rate of return, and payback period. The investment is feasible if returns match or
exceed the minimumhreshold valuese.,a beneficost ratiothat isgreater thamne arate of

return that exceeds the discount rate, and a reasonaljpaghack period.

In Table3.2, the net added income of students yields a cumulative discounted sum of approximately
$451.5 millionthe present value of all of the future income incter{eee the bottom section of

Col umn 4) . This may also be interpreted as t
income stream. In effect, the aggre§at@4 student body is rewarded filg investment in
Northwestwith a capital asset val@8451.5 million

The st udent s &heldnverdityis shbwnantCoblenm 8 of maide, equal to a present

value of$127 millionNote that costs occur only in the single analysis year and are thus already in
current year dollars. Comparihg tost with the present value of benefits yields a student benefit
cost ratio oB.6(equal t&p451.5 millioin benefits divided 127 millionin costs).

Another way to compare the same benefits stream and associated cost is to compute the rate of
return. The rate of return indicates the interest rate that a bank would have to pay a depositor to
yield an equally attractive stream of future payfdiisle 3.2 showsstudents ofNorthwest

earning average returnsl8t9percenton their investment agime and money. This is a favorable

accaint for migration patterns in the student investment analysis because the higher earnings that students receive as a
result of their education will accrue to them regardless of where they find employment.

28The student discount rate is derived from thelibasforecasts for the -$8ar zero coupon bond discount rate
published by the Congressional Budget Office. See the Congressional Budget Office, Student Loan and Pell Grant
Programs March 2012 Baseline, Congressional Budget Office Publications,ifeext Macth 13, 2012, accessed July

2013, http://www.cbo.gov/sites/default/files/cbofiles/attachments/43054 _StudentLoanPellGrantPrograms.pdf.

29 Rates of return are computed using the familiar internaf-ratarn calculation. Note that, with a bank deposit or

stock market investment, the depositor puts up a principal, receives in return a stream of periodic payments, and then
recovers the praipal at the end. Someone who invests in education, on the other hand, receives a stream of periodic
payments that include the recovery of the principal as part of the periodic payments, but there is no principal recovery at
the end. These differences rithitstanding, comparable cash flows for both bank and education investors yield the same
internal rate of return.
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return compared, for example, to approximategrcenton a standard bank savings account, or 7
percenbn stocks and bonds (g0ar average return).

Note that returns reported in this study are real returns, notahovihen 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 inflation rate is higher than the stated rate of return, then
money is Idsin real terms. In contrast, a real rate of return is on top of inflation. For example, if
inflation is running at Bercentand a nominal percentage gfescents paid, then the real rate of

return on thernivestment is only ZercentIn Table 2, thel3.9percentstudent rate of return is a

real rate. With an inflation rate2dbpercenithe 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 isl6.4percent higheithan what is reported in Table.3

The payback period is defined as the length of time it takes to entirely recoup the initial
investment? Beyond that point, returns are what economists would call pure costless rent
indicated in Tablg2, students aforthwestsee, on average, a payback peri@digéars on their
forgone earnings and enftpocket costs.

3.2 Societal perspective

Missouribenefits from the education thdbrthwestprovides through the income that students

create in thetate and through the savings that they generate through their improved lifestyles. To
receive these benefits, however, members of society must pay money and forgo services that they
would have otherwise enjoyedNibrthwestd i d no't e xinvesrhent inSlorthwestt y 60 s
stretches across a number of investor groups, from students to employers to taxpagwis. We

the benefits generated Nprthwestto these investor groups against the total societal costs of
generating those benefits. The total sbaetds include all expensesNaofrthwest all student

expenses less tuition and fees, and all student opportunity costs,$t@alihgmillion($102.7

million in expenses dflorthwest $2.8 millionin student expenses, a@l7.6 millionn student

oppottunity costs).

On the benefits side, any benefits that accrudigsourias a whol& including students,
employers, taxpayers, and anyone else who stands to benefit from the abdlivitiesesto are

counted as benefits under guxietalperspective. We group these benefits under the following

broad headings: 1) increased income in the state sanBxternalities stemming from improved

health, reduced crime, and reduced unemploymemt insht at e ( see t hleox 0 Be e k ¢

30 Payback analysis is generally used by the business community to rank alternative investments when safety of
investments is an issue. Its grEadrawback is that it takes no account of the time value of frf@egpyback 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 opputyucost of time; it does not take into account student living expenses or
interest on loans.
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for a discussion of externalities). Both of these benefits components are described more fully in the
following sections.

Beekeeper Analogy

Beekeepers provide a classic exan
effectsd&)ds Tmed emadkoenepes t o make mi
must at least cover operating castsidtiledyusiness shuts down.

But from societyds standpoint t he
production, and smart beekeepers locate near flowering sources such as
owners, in turn, benefit as the bees spread the pollen necessary for ol
production. This is an uncompensated external bengfiaraf beekespsts ha
recognized that society might actually do well to subsidize positive externalit

Educational institutions are like beekeepers. While their principal aim is to |
raise peopleds incomes, in the prc
lifestyles are improved, and society inirpisiyabesrehard owners indirectly t
beekeepers. Aiming at a more complete accountiggnafrétedoleyefitatadanoc
tracks and accounts for many of theseidieaefds.

3.2.1 Income growth in the state

In the pocess of absorbing the neatyuired skills aftudentsvho attendNorthwest not only

does the productivity d¥li s s omorkfora@ sncrease, batsothe productivity of its physical

capital and assorted infrastructure. Students earn more becaesskiistthey learned while
attendingthe University 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, ingesin labor and ndabor(i.e.,capital) income are considered the

effect of a skilled workforce.

Estimating the effect dorthweston income growth in the state begins with the present value of
the studentsd6 future i rmColammd ofJabl8.2 Aonthis wevdipplycah 1 s
mul tiplier deMRiSAMtdestimate the addedSdbd@ sicome created in the state as
students and businesses spend their higher int@méabor income increases, so doedatmr

income, which corss of monies gained through investments. To calculate the growthaimonon
income, we multiply the increase in labor income by a rdkie MissouriGSPto total labor

income in the state. We also include the spending impacts discussed irtl&ectiereZreated in

FY14 by the operations of tbiaiversity student spending, and visitor sperding.

31For a full description of the EMSI SAM model, see Appendix 2.
32Section 2 provided the spending impacts on the regional Missouri economy. The spendimgludedcis the
societal perspective are slightly different in that they reflect those on the Missouri economy.
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The sum of the studentsd hi gh e rlabar mmmogaeds , mu |
spending impactsomprises the gross added income thatiesxdocommunities and citizens
throughouthe state oMissouriHowever, ot all of this income may be counted as benefits to the

state. Some students leave the state during the course of their careers, and the higher income they
receive as a result of their education leaves the state with them. To account for this dynamic, we
combine student settlement data ftbeUniversitywith data on migration patterns from the U.S.

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

We apply another reduct i o nterfative dducationtopportarstieso u n t
This is the same adjustment that we use in the calculatiomaintioe capital impait Section 2

and is designed to account for the counterfactual scenarioNehbreestdoesnot exist. The
assumption in this case that any benefits generated by students who could have received an
education even withotihe Universitycannot be counted as new benefits to society. For this
analysis, we assume an alternative education varidperaent meaning that5 percentof the

student population ahe Universitywould have generated benefits anyway even without the
University For more information on the alternative education variabdreredix 4

After adjusting for attritioandalternative education opportunitigs,calculate the present value of

the future added income that occurs in the state, e§3aaanillior(this value appears again later

in Table 3). Recall from the discussion of the student return on investment that the present value
represents the suof 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 Borery.that the
stakeholder in this case is society, wehasdidcount ratef 1.1percentthereal treasury interest

rate recommended by the Office for Management and Budget (OMBYydar 8d/estmentsln

Section 4, we conduct a sensitivity analysis of this discount rate.

3.2.2 Social savings

In addition to the creation of higher income instla¢e, education is statistically associated with a
variety of lifestyle changes that gensaai@lsavings, also known as external or incidental benefits

of education. These represent the avoided costs that would have otherwise been drawn from private
and public resources absent the education providddrbywest Socialbenefits appear in Table

3.3 and break down into three main categories: 1) health savings, 2) crime savings, and 3) welfare
and unemployment savings. Health savings irebhottdtance omedical costs, lost productivity,

and other effects associated with smoking, alcoholism, obesity, mental iliness, and drug abuse. Crime
savings consist of avoided costs to the justice systgpol{ce protection, judicial and legal, and
corrections)avoided victim costs, and benefits stemming from the added productivity of individuals

3¥See the Office of Management and Budget, Real Treasul
from Appendix C of OMB Circul&o. A-94(revised December 2012).
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who would have otherwise been incarcerated. Welfare and unemployment benefits comprise
avoided costs due to the reduced number of social assistance and unemplogmentiagus.

The model quantifiesocialsavings 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 assemblingfidaiaa variety of studies and surveys analyzing

the correlation between education and health, crime, welfare, and unemployment at the national and
state level. We spread the probabilities across the education ladder and multiply the marginal
differences bthe number of students who achie@étEsat 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 receivedta University will not have poor health, commit crimeglam welfare

and unemployment benefits. We dampen these resultd Dpé¢heentadjustment discussed earlier

in thissectiomand in Appendix 8 account fofactors(besides educatiptinat influence individual
behavior. We then multiply the marginal effects of education times the associated costs of health,
crime, welfare, and unemploym@ériinally, we apply the saradjustments for attrition and
alternative education to derive thiesagings to society

Table 3.3: Present value of the future added income and
social savings in the state (thousands)

Added Income $976,983
Social Savings
Health
Smoking $112,111
Alcoholism $3,470
Obesity $78,113
Mental iliness $17,207
Drug abuse $5,716
Total health savings $216,617
Crime
Criminal Justice System savings $1,686
Crime victim savings $192
Added productivity $637
Total crime savings $2,515
Welfare/lunemployment
Welfare savings $30
Unemployment savings $52
Total welfare/lunemployment savings $82
Total social savings $219,215
Total, added income + social savings $1,196,198

Source: EMSI impact model.

For a full 1list of the data sources used to calcul ate
See also Appendix 6 for a mordépth description of the methodology.
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Table3.3 above displays the results of the analysis. The first row shows the added income created in
the state, equal 977 million, frons t ud e nt s 6 &and thpdimeuttiplier effect imeesse in
nonlabor incomgand spending impacBociakavings@pear next, beginning with a breakdown of
savings related to health. These savings amount to a present $ali&6omillionincluding

savings due to a reduced demand for medical treatment and social services, improved worker
productivity and reducedsamteeism, and a reduced number of vehicle crashes and fires induced by
alcohol or smokintelated incidents. Crime savimgsountto $2.5 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 thegsaslated to welfare and unemployment amount to
$82,254stemming from a reduced number of persons in need of income assistancesogiatold,
savings amounted $219.2 milliom benefits tcommunities and citizemsMissouri

The sum of thesoci& savings and the added income in the st&kdsbillion as shown in the
bottom row of Tabl&.3. These savings acdruéhe futureas long athe FY l4studentpopulation
of Northwestremaisin the workforce.

3.2.3 Return on investment to society

Table 3.4 presents the stream of benefits accruing to Missouri society and the total societal costs of
generating those benefits. Comparing the present value of the benefits and the societal costs, we
have a benefdost ratio of 6.2. This means that foergvdollar invested in an education by
Northwest whether it is the money spent on-tdegay operations of thidniversityor money

spent by students on tuition and fees, an average of $6.20 in benefits will accrue to society in
Missourr®

Table 3.4: Projected benefits and costs, societal perspective

1 2 3 4
Benefits to
society Societal costs Net cash flow

Year (millions) (millions) (millions)

0 $90 $193 -$103
1 $4 $0 $4
2 $7 $0 $7
3 $12 $0 $12
4 $19 $0 $19
5 $29 $0 $29
6 $29 $0 $29
7 $30 $0 $30
8 $31 $0 $31

35The rate of return inot reported for the societal perspective because the beneficiaries of the investment are not
necessarily the same as the original investors.
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Table 3.4: Projected benefits and costs, societal perspective

1 2 3 4
Benefits to
society Societal costs Net cash flow

Year (millions) (millions) (millions)

9 $31 $0 $31
10 $32 $0 $32
11 $32 $0 $32
12 $33 $0 $33
13 $34 $0 $34
14 $34 $0 $34
15 $35 $0 $35
16 $35 $0 $35
17 $35 $0 $35
18 $36 $0 $36
19 $36 $0 $36
20 $36 $0 $36
21 $37 $0 $37
22 $37 $0 $37
23 $37 $0 $37
24 $37 $0 $37
25 $37 $0 $37
26 $37 $0 $37
27 $37 $0 $37
28 $37 $0 $37
29 $37 $0 $37
30 $37 $0 $37
31 $37 $0 $37
32 $37 $0 $37
33 $36 $0 $36
34 $36 $0 $36
35 $36 $0 $36
36 $35 $0 $35
37 $35 $0 $35
38 $34 $0 $34
39 $34 $0 $34
40 $33 $0 $33
41 $32 $0 $32
42 $32 $0 $32
43 $30 $0 $30
44 $30 $0 $30
45 $9 $0 $9
Present value $1,196 $193 $1,003
Benefit-cost ratio 6.2

Source: EMSI impact model.
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3.3 Taxpayer perspective

From the taxpayer perspective, the pivotal step here is tbdiovierall public benefits shown in
Tables3.3 and3.4 to those that specifically accruestediegovernment. For example, benefits
resulting from income growth are limited to incrests¢etax payments. Similarly, savings related

to improved health, redwterime, and fewer welfare and unemployment claims are limited to those
received strictly tstategovernment. In all instances, benefits to private residents, local businesses,
or the federal government are excluded.

3.3.1 Benefits to taxpayers

Table3.5 presents theotal added income from thiniversityand thepresent value of the benefits

to taxpayers. Added tax reversgerived by multiplying the income growth figures from Bable

by the prevailingtategovernment tax rates. For #uxial extemities, we claim only the benefits

that reduce the demand for governnseipported social services, or the benefits resulting from
improved productivity among government employees. The present value of future tax revenues and
government savings thus coneeapproximatel$121.7 million

Table 3.5: Present value of added tax revenue and government
savings (thousands)

Added income from Northwest

Added tax revenue $87,404
Government savings
Health-related savings $32,486
Crime-related savings $1,758
Welfare/unemployment-related savings $82
Total government savings $34,327
Total taxpayer benefits $121,731

Source: EMSI impact model.

3.3.2 Return on investment to taxpayers

Taxpayer costs are reported in Table 3.6 and cob3€.t millionequal to the contribution of
stategovernment tdNorthwest In return for their public support, taxpayers are rewarded with an
investment benefitost ratio of4 (= $121.7 million= $30.5 milliojy indicating a profitable
investment.

43



TheEconomialueofNorthwest Missouri State University

Table 3.6: Projected benefits and costs, taxpayer perspective

1 2 3 4
Benefits to
taxpayers Stateg ov 61 Net cash flow

Year (millions) costs (millions) (millions)

0 $8 $30 -$22
1 $0 $0 $0
2 $1 $0 $1
3 $1 $0 $1
4 $2 $0 $2
5 $3 $0 $3
6 $3 $0 $3
7 $3 $0 $3
8 $3 $0 $3
9 $3 $0 $3
10 $3 $0 $3
11 $3 $0 $3
12 $3 $0 $3
13 $3 $0 $3
14 $4 $0 $4
15 $4 $0 $4
16 $4 $0 $4
17 $4 $0 $4
18 $4 $0 $4
19 $4 $0 $4
20 $4 $0 $4
21 $4 $0 $4
22 $4 $0 $4
23 $4 $0 $4
24 $4 $0 $4
25 $4 $0 $4
26 $4 $0 $4
27 $4 $0 $4
28 $4 $0 $4
29 $4 $0 $4
30 $4 $0 $4
31 $4 $0 $4
32 $4 $0 $4
33 $4 $0 $4
34 $4 $0 $4
35 $4 $0 $4
36 $4 $0 $4
37 $4 $0 $4
38 $3 $0 $3
39 $3 $0 $3
40 $3 $0 $3
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Table 3.6: Projected benefits and costs, taxpayer perspective

1 2 3 4

Benefits to

taxpayers Stateg ov 61 Net cash flow
Year (millions) costs (millions) (millions)
41 $3 $0 $3
42 $3 $0 $3
43 $3 $0 $3
44 $3 $0 $3
45 $1 $0 $1
Present value $122 $30 $91
Internal rate of return 11.3%
Benefit-cost ratio 4.0
Payback period (no. of years) 10.7

Source: EMSI impact model.

At 11.3percent the rate of return tetatetaxpayers is also favorable. As above, we asduine a
perceniscount rate when dealing with government investments and public finant& hésies.

the return governments are assumed to be able to earn on generally safe investments of unused
funds, or alternatively, the interest rate for which governmeratatiagly safe borrowers, can

obtain funds. A rate of return dfl percentwould mean that théniversityjust pag its own way.

In principle, governments could borrow monies used to siNigrtintvestand repay the loans out

of the resulting added taxesl aeduced government expenditures. A rate of ret@fn3gercent

on the other hand, means thatrthwestnot only pays its own way, @also generat@a surplus

that state government can use to fund other programs. It is unlikely that other government
programs could make such a claim.

3.3.3 With and without social savings

Earlier in thisectionsocialbenefits attributable to education (reduced crime, lower welfare, lower
unemployment, and improved health) were defined as externalities that are incidental to the
operations oNorthwest Some would question the legitimacy of including these bengfés in
calculation of rates of return to education, arghatgonly the tangible benefits (higher income)

should be counted. Tabldgd and3.6 are inclusive &ocialbenefits reported as attributable to
Northwest Recognizing the other point of vielabe 3.7 shows rates of return for both the

societal and taxpayer perspectives exclusive of social benefits. As indicated, returns are still above
threshold values (a fedit-cost ratio greater thanahd a rate of return greater thanpkdceny,
confirmingthat taxpayers receive value from investiNgrithwest

36 SeeSection 4or a sensitivity analysistbisdiscount rate.
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Table 3.7: Societal and taxpayer perspectives with and without social savings

Including social Excluding social
savings savings

Societal perspective

Net present value (thousands) $1,003,074 $697,078
Benefit-cost ratio 6.2 4.6
Taxpayer perspective

Net present value (thousands) $91,276 $56,949
Benefit-cost ratio 4.0 2.9
Internal rate of return 11.3% 8.0%
Payback period (no. of years) 10.7 14.3

Source: EMSI impact model.

3.4 Conclusion

This sectionhas shown thahe education provided INorthwestis anattractive investment to
students withates of returthatexceed alternative investment opportunities. At the saminéime,
presence of theniversityexpands the state economy and creates a wide range of positive social
benefits that accrue to taxpayers and communities in Missouri.
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4 Sensitivity Anal ysi s

Sensitivity analysis is the process by which researchers determine how sensitive the outputs of the
model are to variations in the background data and assumptions, especially if there is any uncertainty
in the variables. Sensitivity analysis is alsofosefigntifying a plausible range wherein the results

will fall should any of the variables deviate from expectations.sectioswe test the sensitivity

of the model to the following input factors: 1) the alternative education variablap@jithport

effect variable, 3) the student employmentiesjaand 4) the discount rate.

4.1 Alternative education variable

The alternative education varialdlg gercent accounts for the counterfactual scenario where
students would have to seek a siradarcation elsewhere absent the pulilinedUniversityin

the state Given the difficulty in accurately specifying the alternative education variable, we test the
sensitivity of the taxpayamnd societahvestment analysis results to its magnitudiativas in the

alternative education assumption are calculated around base case results listed in the middle column
of Table 4.1. Next, the model brackets the base case assumption on either side with a plus or minus
10 percent 25 percent and 50 percentvariation in assumptions. Analyses are then redone
introducing one change at a time, holding all other variables céostarample, an increase of

10 percentin the alternative education assumption (ft&rpercentto 17 percent reduces the

taxpayer pspective rate of return frofil.3percentto 11 percent Likewise, a decrease of 10
percent(from 15 percentto 14 percent in the assumption increases the rate of returnftodn

percento 11.6percent

Table 4.1: Sensitivity analysis of alternative education variable, taxpayer and societal perspective

% variation in Base

assumption -50% -25% -10% Case 10% 25% 50%
Alternative education variable 8% 11% 14% 15% 17% 19% 23%
Societal perspective

Net present value (millions) $1,154 $1,079 $1,033 $1,003 $973 $927 $852
Benefit-cost ratio 7.0 6.6 6.4 6.2 6.0 5.8 5.4
Taxpayer perspective

Net present value (millions) $107 $99 $94 $91 $88 $84 $76
Rate of return 12.9% 12.1% 11.6% 11.3% 11.0% 10.5% 9.7%
Benefit-cost ratio 4.5 4.3 4.1 4.0 3.9 3.7 3.5

Based on this sensitivity analysis, the conclusion can be draverthvedstinvestment analysis

results from the taxpayeand societglerspectives are not very sensitive to relativelydaiajeons

in the alternative education variable. As indicated, results are still above their threshold levels (net
present value greater than O, beoe$t ratio greater than 1, and rate of return greater than the
discount rate of 1.fercent, even whe the alternative education assumption is increased by as
much as 5percen{from 15percento 23percent The conclusion is that although the assumption
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is difficult to specify, its impact on overall investment analysis results for the taxpayietadnd soc
perspective is not very sensitive.

4.2 Labor import effect variable

The labor importeffect variable only affects tm@man capitampactcalculation imTable 27. In

the model we assumdalor importeffect variable d0 percent which means thate claim only
50 percentof the initial labor income generated by incrédasadn capitalTheother50 percent
we assume would have been created iregenanywayd even withoutNorthwestd since the
businesses that hirétbrthwes® students could ke substituted some of these workers with
equallyqualified people from outside tlegionhad there been retudents fronNorthwestto hire.

Table 4.2 presents the results of the sensitivity analysis ldvothenporteffect variable. As
above, the asmption increases and decreases relative to the base B@geroéntby the
increments indicated in the tatbdeman capitaimpactsattributable tdNorthwest for example,
range from a low d$258.2 milliorat a-50 percentvariation to a high d§774.6 milliomat a +50
percentvariation from the base case assumption. This means th&hbthenport effectariable
increases, the impact that we claim as attributatolentn capitahcreases as welhe impact
stemming fronthe human capitastill remains a sizeable factor in @reen and White Circle
economy, even under the most conservative assumptions.

Table 4.2: Sensitivity analysis of labor import effect variable

Base
% variation in assumption -50% -25% -10% Case 10% 25% 50%
Labor import effect variable 25% 38% 45% 50% 55% 63% 75%
Human capital impact (millions) $258 $387 $465 $516 $568 $646 $775

4.3 Student employment variables

Student employment variables are difficult to estimate because many students do not report their
employment status or becausstitutionsgenerally do not collect this kind of information.
Employment variables include the following: 1) the percentageeoftsvho are employed while
attendinghe University and 2) the percentage of earnings that working students receive relative to
the income they would have received had they not chosen to th&tdddiversity Both
employment variables affect the stiwent analysis results from the student perspective.

Students incur substantial expense by atteNdirtgwestbecause of the time they spend not
gainfully employed. Some of that cost is recaptured if students remain partially (or fully) employed
while attendingBased on data supplied Ngrthwest it is estimated th&b percentof students

who reported their goloyment status are employEis variable is tested in the sensitivity analysis

by changing it first to 1@@rceniand then to @percent

The second student employment variable is more difficult to estimate. In this sstityatdhat
students thaare working while attenditige Universityearn only58 percent on average, of the
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income that they would have statistically received if not attBlmithg/est This suggests that

many students hold pdime jobs that accommodate thatendance &orthwest though it is at

an additional cost in terms of receiving a wage that is less than what they might otherwise make. The
58 percentvariable is aastimatiorbased on the average hourly wages of the most common jobs
held bypostsecondargtudents rakive to the average hourly wages of all occupations in the U.S.
The model captures this difference in wages and counts it as part of the opportunity cost of time. As
above, thé&8 percentestimatas tested in the sensitivity analysis by changing @ perb@ntand

then to Opercent

The changegenerate resulssu mmar i zed i n defined as thelper8apftstwdentsh 0 A6
emp | oy e ddefmedds tikeBércent that students earn relative to their full earning potential.
Base case results appedne shaded rgwere the assumptions remain unchanged, with A equal to

55 percentand B equal t&8 percent Sensitivity analysis results are shown wshaated rows.

Scenario 1 increases A to p@dcentwhile holding B constant, Scenario 2 incréages100
percentwhile holding A constant, Scenario 3 increases both A and Boerddlfiand Scenario 4
decreases both A and B tpedcent

Table 4.3: Sensitivity analysis of student employment variables

Net present

value Internal rate  Benefit-cost
Variations in assumptions (millions) of return ratio
Base case: A = 55%, B = 58% $324.5 13.9% 3.6
Scenario 1: A = 100%, B = 58% $345.2 15.8% 4.2
Scenario 2: A = 55%, B = 100% $351.0 16.5% 4.5
Scenario 3: A =100%, B = 100% $393.4 24.1% 7.8
Scenario 4: A = 0%, B =0% $299.2 12.2% 3.0

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

1. Scenario 1: Increasing thercentage of studergsployed (A) frondb5 percentto 100
percent the net present value, internal rate of return, and feEséfitatio improve to
$345.2 million15.8percent and4.2 respectively, relative to base case results. Improved
results are attributable tdoaver opportunity cost of timall students amployed in this
case.

2. Scenario 2: Increasing earnings relative to statistical averages §Bp&a®antto 100
percentthe net present value, internal rate of return, and lwas¢fiatio results improve
to $351 million16.5percent and4.5 respetively, relative to base case reslsrong
improvement, again attributable to a lower opportunity cost of time.

3. Scenario 3: Increasing both assumptions A and B tpefd¥htsimultaneously, the net
present value, internal rate of return, and beosfitratio improve yet further $393.4
million, 24.1 percent and 7.8 respectively, relative to base case results. This scenario
assumes that all students are fully employed and earning full salaries (equal to statistical
averages) while attendingseas
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4. Scenario 4: Finally, decreasing both A and Bpero@ntreduces the net present value,
internal rate of return, and benebst ratio t0$299.2 million12.2 percent and 3,
respectively, relative to base case results. These results are oéflantivecreased
opportunity costnone of the students are employed in thiscase.

It is strongly emphasized in this section that base case results are very attractive in that results are al
above their threshold levels. As is clearly demonstratedebelts, af the first three alternative
scenarios appear much more attractive, although they overstate benefits. Results presented in
Section3 are realistic, indicating that investmenfdoithwestgenerate excellent returns, well

above the lonterm averge percent rates of return in stock and bond markets.

4.4 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 principlesielydhes of

money, and 2) the level of risk that an investor is willing to 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 willing to forgo the use of hisny in the present if he wishes to receive compensation
for it in the future. The discount rate al so
proxy for the minimum rate of return that the proposed risky asset must be expected mrgield bef

the investors will be persuaded to invest in it. Typically this minimum rate of return is determined by
the known returns of less risky assets where the investors might alternatively consider placing their
money.

In this study, we assumd.&percentdiscount rate for students andl. Apercentdiscount rate for

society and taxpayétSimilar to the sensitivity analysis of the alternative education variable, we
vary the base case discount rates for students, society, and taxpayers on eithenesisiadyhie
discount rate b{0 percent 25 percent and50 percent and then reducing it ) percent 25
percentand50percentNote that, because the rate of return and the payback period are both based
on the undiscounted cash flows, theyunedfected by changes in the discount rate. As such, only
variations in the net present value and the beaosfitratio are shown for students, society, and
taxpayers in Table 4.4.

37Note that reducing the percageof studentemployed to @ercentautomatically negates the peagethey earn

relative to full earning potential, since none of the students receive any earnings in this case.

38These values are based on the baseline forecabis 10year zero coupon bond disat rate published by the
Congressional Budget Office, and the real treasury interest rates recommended by the Office for Management and
Budget (OMB) for 3@ear investments. See the Congressional Budget Office, Student Loan and Pell Grant Programs
March 2012 Baseline, and the Office of Management and Budget, Cigzulapgendix C, last modified December

2012.
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Table 4.4: Sensitivity analysis of discount rate

% variation in Base

assumption -50% -25% -10% Case 10% 25% 50%
Student perspective

Discount rate 2.2% 3.4% 4.0% 4.5% 4.9% 5.6% 6.7%
Net present value (millions) $575 $431 $363 $324 $290 $244 $227
Benefit-cost ratio 5.5 4.4 3.9 3.6 3.3 2.9 2.8
Societal perspective

Discount rate 0.6% 0.8% 1.0% 1.1% 1.2% 1.4% 1.7%
Net present value (millions) $1,152 $1,074 $1,031 $1,003 $976 $937 $877
Benefit-cost ratio 7.0 6.6 6.3 6.2 6.1 5.9 55
Taxpayer perspective

Discount rate 0.6% 0.8% 1.0% 1.1% 1.2% 1.4% 1.7%
Net present value (millions) $106 $99 $94 $91 $89 $85 $78
Benefit-cost ratio 4.5 4.2 4.1 4.0 3.9 3.8 3.6

As demonstrated in the table, an increase in the discount rate leads to a corresponding decrease in
the expected returns, and vice versa. For example, increasing the student disc&Ogeatery
(from4.5percento6.7percent r educ es t h-eoststiodrond.6iad 28 &onbeesalye f i t
reducing the discount rate for studentSOyyercenifrom 4.5percento 2.2percenk increases the
benefitcost ratio fronB.6to 5.5 The sensitivity analysis results for soaietyaxpayers show the

same inverse relationship between the discount rate and thecbsnefito, with the variance in

results being the greatest understuwetaperspective (from Abenefitcost ratio at &b0 percent

variation from the base casea5.5benefitcost ratio at 80 percentariation from the base case).
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http://newsroom.aaa.com/wp-content/uploads/2012/04/YourDrivingCosts2012.pdf
http://www.lewin.com/~/media/Lewin/Site_Sections/Publications/CDC_Report_Rev.pdf
http://www.bjs.gov/content/pub/pdf/p09.pdf
http://www.bls.gov/TUS/CHARTS/LEISURE.HTM
ftp://ftp.bls.gov/pub/special.requests/cpi/cpiai.txt



























































































