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Texas as a “State of Minds”

Introduction

Residents, new and old alike, often refer to Texass a “state of
mind.” There is little doubt that this large and rugtmt that was
once an independent country has a personality laaccter all its
own. In the future, however, it is critical thagxas enhance its
current economic base and evolve in a manner #ratonsistently
achieve and sustain global business leadership.si#te that
carved its early success out of a vast base ofalatsources has
adapted to new realities, but much remains to Ime ddo assure
future prosperity, the “state of mind” must becomethe “state of
minds” — the very best and brightest for generatios to come.

Education is a key factor of success not only fondividuals, but
also for local and state economiesln an increasingly competitive
US and international market, nationally recognizeg;quality
academic research universities are critical to segwa highly
skilled workforce, creating and dispersing knowlkedcultivating
entrepreneurship and associated capital investratgracting
activity in high-growth sectors, and promoting eacomc
development.

Texas, home to some 24 million people and growags behind
other populous states in the number of Top Tierpnally
recognized research universities. As a resultstate and local
economies are unable to realize the full economitertial of the
state’s university system. In fadtexas lags its primary
competitors both in per-capita output of technologyoriented
goods and services and in the growth rate for thesectors. In
other words, a notable gap exists, and it is gettghwider over
time.

perrymangroup.com
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» Top Tier universities typically involve larger antbre highly
compensated faculties; additional research ancceded activity
funded primarily through federal and other exteswirces; a
greater volume of spin-off companies, venture e@giburces, and
licensing opportunities; and a more highly quadifigorkforce to
support technology-oriented growth.

» Texas is presently losing critical young talent@shigh school
graduates leave the state to attend recognizee@nsires in other
states. In fact, an estimated 10,000 high schaaluptes per year
leave the state to attend doctoral granting unitiessn other
states, more than double the approximately 4,00@ca¢d to
Texas. A disproportionate share of these studentwally remains
near the area where they attend college. Thesalef this “brain
drain” is critical to the future of Texas. In keyrkforce categories
(particularly in science and engineering), Texas lather states
such as California and Massachusetts, thus hangpéraoutlook
for future performance.

* In short nationally recognized research universities attret the
world’s most talented students and faculty and prodce
significant economic impacts through research, sptoff
enterprises, and enhanced competitiveness in locadgj emerging
technology clusters.

» A proposed Texas constitutional amendme&nbposition 4, would
create a National Research University Fund, amongtioer
things, to help fund state universities meeting céain quality
requirements for the purpose of becoming nationally
recognized research institutions Started through the transfer of
existing assets of the Higher Education Fund, wantighly $450
million, the National Research University Fund xpected to reach
$2 billion by the time the first emerging institori becomes eligible
to receive distributions, allowing for a total &% million per year
for qualifying universities.

perrymangroup.com
3 © 2009 by The Perryman Group



Texas as a “State of Minds”

* The University of Texas at Austin and Texas A&MCatllege
Station are the only public schools currently afeess as Tier One
universities. (Rice University in Houston, a relaly small private
institution, is also nationally recognized.) Seyeiblic universities
have been classified as “emerging research uniies’swith the
potential of receiving the above funds including:

0 Texas Tech University,

University of Texas at Arlington,

University of Texas at Dallas,

University of Texas at El Paso,

University of Texas at San Antonio,

University of Houston, and

University of North Texas.

©O O0O0OO0OO0O0o

* Overall, the advancement of some of these ingtitgtio Tier One
standing would generate a large potential econampact for the
state. Texas has a number of positive attributes and is pjected
to achieve ongoing expansion under current conditiss. The
incremental benefits of pursuing an aggressive sttagy to
promote high-quality educational institutions, howeer, are
guite substantial and worthy of aggressive pursuit.

* In the present study, The Perryman Group (TPG) tifiesithe
potential effects of a concerted effort to deveddgitional Tier
One universities on the Texas economy. This arsiyprovided
as a public service to illustrate the importancéhd critical
investment in the “intellectual infrastructure”tbe state.

perrymangroup.com
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Texas as a “State of Minds”
HIGHLIGHTS OF STUDY FINDINGS

* While there is no single universal definition ofi@r One
university, membership in the Association of AmandJniversities
(AAU) is one common criterionAmong the 60 US universities
with memberships in the AAU, three are located in &xas, of
which two are large public universities: The University of Texas
at Austin, Texas A&M University, and Rice Univeysit

» Texas has not kept pace with other large states the number of
Tier One universities. Texas’ adverse ranking has notable
negative consequences for the economy including fos
opportunity for billions of dollars in research funding and an
out-migration of the bright high school graduatesas well as
disadvantages in generating startup firms in emergig fields
and attracting major clusters of technology-orientel
production. In addition, the lack of nationally recognizesgearch
universities has even been shown to diminish usityeattendance
more generally.

* Aside from the economic contributions of running tre actual
institution, Tier One universities spend millions & dollars
annually on research, much of which is funded fronoutside
sources. They are leaders in innovative ideas amgw creations
and discoveries. They partner with local businesseand
produce graduates that create a highly trained worforce in the
area. The Perryman Group analyzed the incremental bevfe¢he
potential enhancement of the state’s position ar Qne
universities.

* To illustrate the benefits of securing a greatenber of nationally-
recognized research universities, TPG developetbtimaving
three scenarios related to the number of instmgtimchieving Tier

perrymangroup.com
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One status and the related change in per-capipaubut emerging
sectors.

o In Scenario |, it is assumed that (1) Texas is able to add two
typical Tier One universities by 2035, which wilirgy the
state to the national average on a per-capita basig2) the
resulting benefits lead to closing half the gapghwv@alifornia
In per-capita output in emerging sectors. In daise,
incremental business activity in Texas as of 203Baludes
$161.1 billion in total spending each year, $81.8llon in
annual output, and 344,393 permanent jobs. The S&
government would gain more than $4.2 billion in annal
fiscal revenues, with local tax authorities seeingenefits of
about $1.3 billion per annum.

o In Scenario I, it is assumed that (1) Texas is able to add
three typical Tier One universities by 2035, whiah bring
the state to the average of the ten largest sfaxekiding
Florida) on a per-capita basis and (2) the reqgibienefits
lead to closing the current gap with Californiger-capita
output in emerging sector$n Scenario llgains in Texas
business activity as of 2035 rise to $320.5 billian
spending each year, $162.8 billion in annual outpuand
684,954 permanent jobs. Similarly, fiscal revenuesxpand
to $8.4 billion for the State and nearly $2.6 bilbn for local
governments.

o In Scenario Ill, it is assumed that (1) Texas is able to add
four typical Tier One universities by 2035, whichlring
the state approximately to the average of Califoarid
Massachusetts on a per-capita basis and (2) thiings
benefits lead to per-capita output in emergingasct
equivalent to the average for California and Malsgaetts. In
this instanceTPG found overall gains in incremental
business activity by 2035 of $603.3 billion in totaspending
per year, $306.6 billion in output, and 1,289,419
permanent jobs, which allows revenues to the Statnd

perrymangroup.com
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local governments to expand by $15.9 billion and adost
$4.9 billion per annum, respectively.

* Proposition 4 permits resources to be availabtbeéseven
emerging universities to work toward Tier One raatgn without
any additional tax dollars being required. Itppeopriate to note,
however, that the peer groups of nationally-recopeghiinstitutions
receive substantially more State money than iseotyr provided to
the Texas schools, and such funding would likelynéeessary to
sustain national research leadership. Assumirtghiedevel of
support per student rose to the average of theipstutions, the
State would gain $17.25 for every dollar commitiedier Scenario
I, $23.02 for every dollar under Scenario I, a3 51 for every
dollar under Scenario lll. The payoffs to the emoy as a whole
are even more dramatic, ranging from $334.55 isg@oduct per
dollar of State funding in Scenario |, to $443.8%5cenario I, and
$626.93 in Scenario |ll.

* In summary, if four of the seven emerging researchniversities
could attain Tier One status by 2035, the impact othe Texas
economy (in constant 2009 dollars) could reach up$603.3
billion in total spending per year, $306.6 billionin output, and
1,289,419 permanent jobs. Even if only two are socessful,
incremental activity would include an estimated $16.1 billion
in total spending each year, $81.8 billion in anndautput, and
344,393 permanent jobs.

» Using existing funds to further the goal of achingynationally
recognized (Tier One) status of high-performingvensities would
lead to enhanced opportunities for individualsiliiate the
economically and socially desirable goal of inchegshe
education level of the state residents, and gemsiaible economic
gains. If the program is successful, the payoth®investment of
public resources is enormous.

perrymangroup.com
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* Texas will always be a “state of mind.” As a “staf minds,”
however, it is characterized Inoyuch greater prosperity and
competitiveness on a sustainable basis. The impartce of
Proposition 4 as an initial catalyst to this outcora cannot be
overemphasized.

THE PERRYMAN GROUP’S PERSPECTIVE

 TPG brings a wealth of relevant experience to¢hidgeavor. Dr.
M. Ray Perryman, founder and president of the foleyeloped the
Texas Econometric Model and the US Multi-Regiomapact
Assessment System (which includes a submodel teitethe
unigue industrial composition and character ofdtag¢e) about 30
years ago and has maintained, expanded, and ugtiatadn an
ongoing basis. These models have been used inrdamdf
applications across a broad spectrum and havecaient
reputation for reliability.

» The firm has more than 25 years of experiencesesssng the
economic impact of corporate expansions, regulatbanges, real
estate developments, and myriad other types ofteadfecting
business activity.

 TPG has conducted hundreds of impact analysebéad§ and
Texas economies as well as all Texas metro anegsadt studies
have been performed for hundreds of clients indgaihany of the
largest corporations in the world, governmentaitiestat all levels,
educational institutions, major health care systembties, and
economic development organizations. Moreoverfithehas
completed numerous studies regarding the econanpadt of
higher education institutions (such as The Universi Texas at
Austin, Texas A&M University, The University of Tagx Medical
Branch, M.D. Anderson, Texas State Technical Cell¢ige
University of Kansas Medical School, The UniversifyTexas
Health Science Center at San Antonio, The UniverditTexas at

perrymangroup.com
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Tyler, The University of Texas at San Antonio, BayCollege of
Medicine, and Baylor University) as well as resedexilities and
programs (Sematech, Texas Institute for Pre-Clirstadies, Texas
Institute for Genomic Medicine, Texas Medical Cenkéational
Biodefense Laboratory, Texas Technology Initiatiaedl several
research parks. TPG has also evaluated the paltanpacts of
major technological trends, such as convergenemmges, and
nanotechnology, on overall activity.

perrymangroup.com
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Texas’ Current Standing
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Texas’ Current Standing

CURRENT TIER ONE INSTITUTIONS

* While there is no single universal definition ofi@r One
university, membership in the Association of AmandJniversities
IS one common criterion. The Tier One designatepresents
institutions that dominate in research funding,@maent assets,
and doctorates awarded. These foremost reseastifutions
attract the most talented students and facultyltieg in increased
positive impacts for the states in which they aated.

 Among the 60 US universities with memberships in gtnAAU,
three are located in Texas, of which two are largpublic
universities.
o University of Texas at Austin
0 Texas A&M University
0 Rice University

* These universities make important contributions tahe local
and state economy through numerous channeiscluding

0 retaining and attracting outstanding young peaple t
contribute to the state’s future prosperity,
adding to the local employment base,
creating new business opportunities,
producing innovative discoveries and technologies,
generating research investments, and
contributing to competitiveness for desirable ecnito
activity.

oliololNolNe

» Nationally recognized research universities tend tattract
talented students. The estimated median SAT scores (cumulative

perrymangroup.com
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verbal and math scores only) for Tier One univasiaround the
nation in 2007 was 1,290 (1,405 for private and2,fbr public
institutions). Texas Tier One universities haccaimated median
score of 1,280 compared to 1,049 for all univessitn Texas.
Texas’ Tier One public universities had an estimatedian score
of 1,205 compared to an average of 1,001 for gqihbtic
universities in Texas. While SAT scores are omlg measure of
quality, Tier One universities consistently averagger SAT
scores, one indication of the caliber of studemy @attract. They
also tend to enroll a high percentage of studenta the top 10%
of their classes relative to other schools.

* In addition,these individuals often remain in the area after thy
graduate. Only 15% of Rice freshmen, for example, are from
Harris County, while 33% of the alumni live in HarCounty, thus
leading to a net influx of highly educated workers.

» Research institutions also play a key role in thergwth of high-
tech industriesin the area, as seen with electronics and softimare
Austin or the diverse mix of emerging growth sestorthe Silicon
Valley area of California and the Boston urban eagiMajor
research universities often partner with local finm facilitate the
creation of industry clusters. As an example,uUhesersity of
Texas at Austin has agreements with Texas busisgssesrating in
excess of $9.5 million annually in licensing incaomiéne venture
capital required to commercialize research also tais to
concentrate around Tier One universities.

RESEARCH FUNDING

* An important aspect of having a top tier universiygtem is
research expenditures. Not only do research exjpeas benefit
the institution itself, they also benefit the sumding community,

perrymangroup.com
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particularly if they are derived from federal grswot other external
sources.

* While universities of all sizes engage in reseafiér, One
typically involves research budgets topping $100iani. In fact,
federal academic research expenditures at AAU menibtaled
$17.2 billion in FY2007, 57% of all federally fundieesearch
provided to colleges and universities throughoatrthtion. Money
invested in research has a multiplying effect tgroaut the local
economy emanating both from the spending itselfieckpacity
to catalyze new forms.

» Texas currently lags other areas in this arenaAmong Tier One
universities in Texas, the per capita researchredifiges in 2007
totaled $143 per person, ranking it at the lower @inper-capita
research expenditures in the most populous USsst@aly
Florida, which has a notably different economicdyagas
significantly lower.

Total R&D Universities and Colleges Per Capita Expe  nditures
in the 10 Most Populous States in the US 2007
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Sources: US Census Bureau, National Science Foundation, and The Perryman Group
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* One analysis, based solely on population propottdhe US,
found that Texas bypasses $3.7 billion annuallgderal research
and development funding and venture capital investmelative to
its “fair share” on a demographic basis. Incregsire number of
Tier One universities would help to bring outsidegarch and
development funding for Texas more in line with greportion of
the state’s population, thus increasing researplemditures and
benefiting the local and state economies.

TEXAS TIER ONE UNIVERSITIES COMPARED TO OTHER KEY
STATES

» Texas has not kept pace with other large states the number of
Tier One universities. California, with the nation’s largest
population, is home to nine Tier One universitied &lew York,
with the nation’s third largest population, is hotoeseven.
Pennsylvania, holding the sixth largest populatiaas four Tier
One universities, while Texas, the second most lonisistate, has
only three, the same number as the fifth most @pdlistate in the
nation. In fact, Massachusetts, a much smallée at is a
primary competitor for major corporate activitysalhas three such
institutions.

perrymangroup.com
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Number of Tier One Universities in the 10 Most Popu

lous States in the US 2008
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* The number of residents per Tier One universityaras is high,
over 8,000,000, ranking it third to last of the taeast populous
states, demonstrating the lack of top tier unitiesin Texas in

relation to the size of the population.
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Number of Residents Per Tier One University in the 10 Most Populous States
in the US 2008
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* As will be demonstrated in detail beloWgxas’ adverse ranking
in terms of nationally recognized, Tier One, reseanh
universities has notable negative consequences toe economy
including lost opportunity for billions of dollars in research
funding and an out-migration of the bright high school
graduates, as well as disadvantages in generatingudup firms
in emerging fields and attracting major clusters oftechnology-
oriented production. In addition, the lack of nationally recognized
research universities has even been shown to dimimiversity
attendance more generally.

TEXAS HIGHER EDUCATION

» There are currently 143 institutions of higher feag, both public
and private, in the state of Texas. Yet, a lamggrowing
population and a currently low ranking educaticatéinment,
compared with the national average, has highligtited

perrymangroup.com
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significance of higher education for Texas indiatluand the state
economy.

The Texas Higher Education Coordinating Board lehgsals to
increase postsecondary education throughout tke stéore high
performing, nationally recognized research univiesiwill help
obtain those goals and keep the best studentsxasTe

In 2000, the state adopt@losing the Gaps by 2015: The Texas
Higher Education Plan, meant to close the gap between Texas
colleges and universities and higher educationturtigtns in other
top performing states as well as close the gapderiveducational
attainment of different ethnic groups within thatet

In a study several years ago, The Perryman Graupaisd that
achieving these goals would result in billions dfléional spending
throughout the state as well as over one milliow jubs by 2030.
Overall, the state’s return on higher educatioregtment through
Closing the Gaps by 2015 would be $8.08 for every $1 invested.

Clearly,growing all types of colleges and universities will
positively impact the economy and personal accomghments of
individual Texans. Transforming currently emerging
universities into nationally recognized research (ier One)
universities will result in even greater gains.

perrymangroup.com
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Impact of Research Institutions
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Impact of Research Institutions

IMPACT OF RESEARCH INSTITUTIONS ON ECONOMIES

» The impact of research institutions on economies immmense.
Tier One research universities are often larggtorgthousands
of jobs in the local economy Spending generated through
faculty/staff, students, and visitors contributeaty to the local
economy.

» Tier One universitiedraw in talented students from around the
world, many of whom remain in the local area aftergraduation
and play important roles in business formation ecm@homic
growth. For example, Massachusetts is home tstimated 6,900
Massachusetts Institute of Technology (MIT) alufimms. While
only 10% of MIT freshmen are from Massachusetts;entiban 38%
of the software, biotech, and electronics compaianesded by
MIT graduates are located in Massachusetts.

» The University of California San Diego, just onesof AAU
ranked campuses of the University of Californiaesys has annual
research expenditures of nearly $800 million, gatireg 373 new
inventions, 64 patents, and 85 license agreements.

* Nationally recognized research universities also &act highly
talented faculty. On average, each full-time faculty position & th
University of Virginia generates some $100,000parsored
research funding, the majority of which comes fremarces outside
the state. Patent income in 2004 to 2005 at thveetsity generated
in excess of $6 million in revenue. Patent revasueinvested in
faculty as well as faculty entrepreneurial effdhioughout the
community.

perrymangroup.com
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* Aside from the economic contributions of running tre actual
institution, Tier One research universities spend nflions of
dollars annually on research, much of which is fundd from
outside sources. They are leaders in innovativeeds and new
creations and discoveries. They partner with locabusinesses
and produce graduates that create a highly trainedavorkforce
in the area. The implications of a greater concentration afisu
academic enclaves are explored below.

perrymangroup.com
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Impact of Increasing the Number of
Tier One Universities on the
Texas Economy
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Impact of Increasing the Number of
Tier One Universities on the
Texas Economy

* As noted,a proposition on the ballot in November would allav
existing funds to be used to further the goal of ansforming
high-performing universities in the state into natonally
recognized (Tier One) universities

* The Perryman Group analyzed the incremental beoiktite
potential enhancement of the state’s position ar Qne
universities.

IMPACTS MEASURED IN THIS STUDY

* The methods used in this study include dynamicthopiput
assessment, which essentially uses extensive sdatayindustry
information, and a variety of corroborative souncaterials to
create a matrix describing the various goods andces (known as
resources or inputs) required to produce one ardo{lar’'s worth)
of output for a given sector. Once the base in&tion is
compiled, it can be mathematically simulated toegate
evaluations of the magnitude of successive rouhdstovity
involved in the overall production process. (A mdetailed
explanation of the methods and terms used in thid/anay be
found in Appendix A.)

* Impacts are expressed in terms of key measuregsoidss activity
(described more fully in Appendix A). In essenceal

[l
perrymangroup.com .

22 © 2009 by The Perryman Group



Texas as a “State of Minds”

expenditures (or total spending) reflect everyatathat changes
hands in the local area as a result of the stimular®ss product (or
output) is the amount of new production of goods s@rvices that
will come into the relevant area as a result ofrtbe activity.
Personal income is dollars that end up in the hahggople in the
area; the vast majority of this derives from theneways of
employees, but payments such as interest andasntdso
included. Job gains are expressed in either pgrears of
employment (for a temporary effect such as consamjor
permanent jobs (for an ongoing impact). In thesen¢ instance,
only permanent changes are considered althoughietbgnized
that other benefits (such as the construction of faeilities) will
occur.

For the emerging research universities to evolomftheir present
status to Tier One will require a substantial tipeeiod. Thus, the
present analysis focuses on the incremental benef2035. All
values are expressed in constant (2009) dollarsvamere
appropriate, adjusted for anticipated baselinegyaiproductivity
as estimated in the Texas Econometric Model. dukhbe noted,
of course, that benefits begin to accrue as th@utisns move
toward nationally-recognized research status.

In order to assess the implications of additionat Dne
universities, it is initially necessary to establegsbenchmark for
comparison. For this purpose, TPG used a grougistnmg of
public university AAU members other than very lagjate
institutions with much higher enrollment levelsritthe seven
emerging universities in Texas. These peer ingiitg, a total of
twenty-one, have almost exactly the same averag@wauof
students, thus allowing comparisons of the cursetus of the
Texas schools in key performance metrics (resefarading,
faculty, doctoral students, quality of undergradsatetc.). In this
way, it is possible to compare the typical emerdiegas university

perrymangroup.com
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to the typical Tier One institution of comparabieesto determine
the incremental activity that needs to occur taaaahthis stature.

The gains measured in the current analysis are onlhose that
are incremental as a result of the enhanced univaty status.
Specifically, these benefits include
o a larger number of faculty members per student dueo the
increased emphasis on research and graduate eduaati
o a higher level of research per faculty member, witla
greater percentage of the funds coming from exterria
sources;
0 incremental startup companies resulting from the geater
research emphasis;
o enhanced production of existing firms due to the
availability of new technologies and processes; and
0 economic development resulting from a more highly
skilled workforce and greater opportunities for effective
collaboration between universities and industry.

Note that no incremental impacts are assumed toeased
enrollment, as it is not apparent that the sizihefstudent body
will be affected by the efforts to achieve Tier Gaatus over and
above that which would occur as a result of noreshographic
patterns. The effects of achieving a higher nunalber
undergraduate students and a greater concentratgyraduate
programs are implicit reflected in the outcomesdabove.

One of the channels of economic impact measuretPgy was that
associated with the incremental increase in facwdyded to reach
the level typical for Tier One universities of coangble size.
Specifically, the emerging research universitiesimeed to
increase faculty by about 67% to be on a par vigir nationally
recognized peers. This incremental payroll leadslarger impact
on the economy. For this segment of the analjsig|s assumed

perrymangroup.com
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that average salaries would be equal to thoseldicplier One
universities in Texas, which are approximately egquéslightly
below) national norms once adjusted for cost-afilivdifferentials.
The additional spending was assumed to be typacdahe state in
terms of allocation and was fully adjusted to refftexes and other
leakages. It should also be observed that theaserin faculty
would need to be supported by additional stafhc&imuch of this
segment is likely to be supported by external netefunding,
however, it was not considered separately to apotdntial overlap
In impacts.

In addition to having a larger faculty, nationalgcognized
universities receive a much greater volume of nresefainding per
faculty member. In particular, the average amaitiihe peer
institutions is almost four times as great as ailyeobserved at the
seven emerging Texas universities. Moreover, tbéepsors at
Tier One schools derive a greater percentage offtiheds from
external sources (primarily federal grants). Ugimgpeer group
information and data compiled by the AAU, it is pilie to
determine the incremental funds entering the stat result of
enhanced research emphasis and, thus, to estimaféects on the
economy.

As noteda greater volume of research leads to a larger nunap
of startup companies Using data compiled by the Association of
University Technology Managers (AUTM) and the inmoental
research outlays determined above, it is possibéstimate the
incremental number of companies likely to be forrasd result of
increased research funding. The information atsoniis estimates
of (1) the attrition rate of the firms and (2) fw@portion likely to
remain in the state. In order to calculate thell@v 2035, it was
assumed that research funding would grow from otitevels to
the amounts in a typical peer Tier One univerdity eonstant rate.
Given the stimulus provided by Proposition 4, thastern is likely
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to be conservative. It was further assumed theatebkulting firms
would be of average size (as determined by data the US
Department of Commerce) and follow the current cositmpn of
technology-oriented firms within the state.

In addition to fostering startups, the enhancedllef'research also
leads to new products and cost savings throughawegr processes
for existing firms. While much of this benefit ags outside the
state, recent research at MIT and elsewhere sugyjthedta notable
share occurs in the state of origin. This effeaswneasured using
the pioneering and widely accepted work by Edwimbfeeld to
measure the rate of return to academic research@masting
firms on a conservative basis.

Finally, the combination of an enhanced researefr@mment and
a higher quality workforce in key technologicalaserovides a
competitive advantage in attracting new activitgmerging
growth clusters. As noted earlier, Texas currelaitys both
California and (especially) Massachusetts in p@itagoroduction
of high-tech goods and services, and the gap isnud) over time.
Texas offers a better cost and overall businessatdi than either of
these areas according to numerous measures. ®tHé&lhs the
result of a lesser commitment to research andhhigyao provide
concentrations of high-tech workers. In fact, Austin area, which
has been able to leverage the benefits of a magorQne
university, has achieved performance on a par thiége areas. As
a part of this analysis, the potential benefitgaihing “market
share” in these critical sectors for future progpeare examined.

In each instance, only the increment above basplhojected
growth is considered.

To illustrate the benefits of securing a greatenber of nationally-
recognized research universities, TPG developetbtimaving
three scenarios:
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o In Scenario |, it is assumed that (1) Texas is able to add two
typical Tier One universities by 2035, which wilig the
state to the national average on a per-capita haslig2) the
resulting benefits lead to closing half the gapghwv@alifornia
in per-capita output in emerging sectors.

o In Scenario Il, it is assumed that (1) Texas is able to add
three typical Tier One universities by 2035, whiah bring
the state to the average of the ten largest sfaxekiding
Florida) on a per-capita basis and (2) the reqylienefits
lead to closing the current gap with Californiggr-capita
output in emerging sectors.

o In Scenario Ill, it is assumed that (1) Texas is able to add
four typical Tier One universities by 2035, whichlring
the state approximately to the average of Califoarid
Massachusetts on a per-capita basis and (2) thkings
benefits lead to per-capita output in emergingassct
equivalent to the average for California and Malsgaetts.
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Because some of the benefits from these investnoeots in other
parts of the country, both national and state ingpare presented.
o For Scenario |, incremental business activity in Teas as of

2035 includes $161.1 billion in total spending eacfear,
$81.8 billion in annual output, and 344,393 permamnd
jobs. The State government would gain more than $2
billion in annual fiscal revenues, with local tax athorities
seeing benefits of about $1.3 billion per annumAs noted
earlier, all monetary values are given in cons{a@09)
dollars.

The Potential Annual Impact of an Ongoing Investmen  tin Achieving Tier One
Status for Higher Education Institutions on Busines s Activity
Scenario I—Typical Projected Benefits Associated wi  th Adding Two Tier One
Universities as of 2035

$194.064
Total Expenditures

Gross Product

BUS
Permanent B Texas
$58.868 Jobs
Personal Income
$51.810 387,497 - US
344,393 - Texas
Retail Sales
$0 $50 $100 $150 $200 $250

Billions of 2009 Dollars
Source: The Perryman Group

0 See Appendix B for industry-level detail on all sagos.
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o In Scenario Il, gains in Texas business activity asf 2035
rise to $320.5 billion in spending each year, $1@&billion
in annual output, and 684,954 permanent jobs. Sidarly,
fiscal revenues expand to $8.4 billion for the Statand
nearly $2.6 billion for local governments.

The Potential Annual Impact of an Ongoing Investmen  tin Achieving Tier One
Status for Higher Education Institutions on Busines s Activity
Scenario Il—Typical Projected Benefits Associated w  ith Adding Two Tier One
Universities as of 2035

$383.397
Total Expenditures

Gross Product

BUS
B Texas

Permanent

$116.529 Jobs

Personal Income
$103.101 766,534 - US

684,954 - Texas

$41.257
Retail Sales
$39.253

$0 $50 $100 $150 $200 $250 $300 $350 $400 $450
Billions of 2009 Dollars

Source: The Perryman Group
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o Scenario lll yields overall gains in incremental bisiness
activity by 2035 of $603.3 billion in total spendig per
year, $306.6 billion in output, and 1,289,419 pernment
jobs, which allows revenues to the State and local
governments to expand by $15.9 billion and almosé4$
billion per annum, respectively.

The Potential Annual Impact of an Ongoing Investmen  tin Achieving Tier One
Status for Higher Education Institutions on Busines s Activity
Scenario lll—Typical Projected Benefits Associated with Adding Two Tier One
Universities as of 2035

$717.407
Total Expenditures

Gross Product

BUS
B Texas

Permanent
Jobs

Personal Income
1,436,004 - US

1,289,419 - Texas

$77.364

Retail Sales
$73.916

$0 $120 $240 $360 $480 $600 $720 $840
Billions of 2009 Dollars

Source: The Perryman Group

* Proposition 4 permits resources to be available tthe seven
emerging universities to work toward Tier One recogition
without any additional tax dollars being required. Itis
appropriate to notdaowever, that the peer groups of nationally-
recognized institutions receive substantially mor&tate money
than is currently provided to the Texas schoolsand such funding
would likely be necessary to sustain national nesekeadership.
Assuming that the level of support per student roséo the
average of the peer institutions, the State wouldagn $17.25 for
every dollar committed under Scenario |, $23.02 foevery

[l
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dollar under Scenario Il, and $32.51 for every doHr under
Scenario lll.

The payoffs to the economy as a whole are even matematic,
ranging from $334.55 in gross product per dollar ofState
funding in Scenario I, to $443.83 in Scenario I, ad $626.93 in
Scenario lll.
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Conclusion
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Conclusion

The state currently lags behind other populated sti@s in Tier
One research universities.As the second most populated state,
Texas is home to just three Tier One universitesjpared to nine
in California and seven in New York.

The lack of Tier One universities throughout the stte results in
Texas receiving lower funding for research, an outnigration of
the top students graduating from high school, and mssed
economic opportunities.

Proposition 4, a currently proposed constitutiaraendment,

would create the National Research University Randvest in
emerging research universities, helping them tolrdaer One

status.

If four of the seven emerging research universitiesould attain
Tier One status by 2035, the impact on the Texas@womy (in
constant 2009 dollars) could reach up to $603.3 hdn in total
spending per year, $306.6 billion in output, and 289,419
permanent jobs. Even if only two are successfuh¢remental
activity would include an estimated $161.1 billionn total
spending each year, $81.8 billion in annual outpuand 344,393
permanent jobs.

Using existing funds to further the goal of achievig nationally
recognized (Tier One) status of high-performing unrersities
would lead to enhanced opportunities for individuas, facilitate
the economically and socially desirable goal of ineasing the
education level of the state residents, and geneeasizable
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economic gains. If the program is successful, theayoff to the
investment of public resources is enormous.

* Texas will always be a “state of mind.” As a “staf minds,”
however, it is characterized Inoyuch greater prosperity and
competitiveness on a sustainable basis. The impartce of
Proposition 4 as an initial catalyst to this outcora cannot be
overemphasized.
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APPENDICES
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APPENDIX A:
Methodologies
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Texas Econometric Model Methodology
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Texas Econometric Model

* The models used in developing the baseline forecast for this analysis are
formulated in an internally consistent manner and are designed to permit the
integration of relevant global, national, state, and local factors into the projection
process. They are the result of more than 30 years of continuing research in
econometrics, economic theory, statistical methods, and key policy issues and
behavioral patterns, as well as intensive, ongoing study of all aspects of the
global, US, and Texas economies.

» The remainder of this Technical Explanation describes the forecasting process in
a comprehensive manner, focusing on both the modeling and the supplemental
analysis. The overall methodology, while certainly not ensuring perfect foresight,
permits an enormous body of relevant information to impact the economic outlook
in a systematic manner.

Model Logic and Structure

» The expanded version of the Texas Econometric Model, developed and
maintained by The Perryman Group, revolves around a core system which
projects output, income, and employment by industry in a simultaneous manner.
For purposes of illustration, it is useful to initially consider the employment
functions. Essentially, employment within the system is a derived demand
relationship obtained from a neo-Classical production function. The expressions
are augmented to include dynamic temporal adjustments to changes in relative
factor input costs, output and (implicitly) productivity, and technological progress
over time. Thus, the typical equation includes output, the relative real cost of
labor and capital, dynamic lag structures, and a technological adjustment
parameter. The functional form is logarithmic, thus preserving the theoretical
consistency with the neo-Classical formulation.

* The income segment of the model is divided into wage and non-wage
components. The wage equations, like their employment counterparts, are
individually estimated at the three-digit North American Industry Classification
System (NAICS) level of aggregation. Hence, income by place of work is
measured for approximately 70 distinct production categories. The wage
equations measure real compensation, with the form of the variable structure
differing between “basic” and “non-basic.”

* The basic industries, comprised primarily of the various components of Mining,
Agriculture, and Manufacturing, are export-oriented, i.e., they bring external
dollars into the area and form the core of the economy. The production of these
sectors typically flows into national and international markets; hence, the labor
markets are influenced by conditions in areas beyond the borders of the particular
region. Thus, real (inflation-adjusted) wages in the basic industry are expressed
as a function of the corresponding national rates, as well as measures of local
labor market conditions (the reciprocal of the unemployment rate), dynamic
adjustment parameters, and ongoing trends.
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The “non-basic” sectors are somewhat different in nature, as the strength of their
labor markets is linked to the health of the local export sectors. Consequently,
wages in these industries are related to those in the basic segment of the
economy. The relationship also includes the local labor market measures
contained in the basic wage equations.

Note that compensation rates in the export or basic sectors provide a key element
of the interaction of the regional economies with national and international market
phenomena, while the “non-basic” or local industries are strongly impacted by
area production levels. Given the wage and employment equations, multiplicative
identities in each industry provide expressions for total compensation; these totals
may then be aggregated to determine aggregate wage and salary income. Simple
linkage equations are then estimated for the calculation of personal income by
place of work.

The non-labor aspects of personal income are modeled at the regional level using
straightforward empirical expressions relating to national performance, dynamic
responses, and evolving temporal patterns. In some instances (such as
dividends, rents, and others) national variables (for example, interest rates)
directly enter the forecasting system. These factors have numerous other implicit
linkages into the system resulting from their simultaneous interaction with other
phenomena in national and international markets which are explicitly included in
various expressions.

The output or gross area product expressions are also developed at the three-digit
NAICS level. Regional output for basic industries is linked to national
performance in the relevant industries, local and national production in key related
sectors, relative area and national labor costs in the industry, dynamic adjustment
parameters, and ongoing changes in industrial interrelationships (driven by
technological changes in production processes).

Output in the non-basic sectors is modeled as a function of basic production
levels, output in related local support industries (if applicable), dynamic temporal
adjustments, and ongoing patterns. The interindustry linkages are obtained from
the input-output (impact assessment) system which is part of the overall
integrated modeling structure maintained by The Perryman Group. Note that the
dominant component of the econometric system involves the simultaneous
estimation and projection of output, income, and employment at a disaggregated
industrial level.

Several other components of the model are critical to the multi-regional
forecasting process. The demographic module includes (1) a linkage equation
between wage and salary (establishment) employment and household
employment, (2) a labor force participation rate function, and (3) a complete age-
cohort-survival population system with endogenous migration. Given household
employment, labor force participation (which is a function of economic conditions
and evolving patterns of worker preferences), and the working age population
(from the age-cohort-survival model), the unemployment rate and level become
identities.
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The population system uses Census information, fertility rates, and life tables to
determine the “natural” changes in population by age group. Migration, the most
difficult segment of population dynamics to track, is estimated in relation to relative
regional and extra-regional economic conditions over time. Because evolving
economic conditions determine migration in the system, population changes are
allowed to interact simultaneously with overall economic conditions.

Retail sales is related to income, interest rates, dynamic adjustments, and
patterns in consumer behavior on a store group basis. Inflation at the state level
relates to national patterns, indicators of relative economic conditions, and
ongoing trends.

A final significant segment of the forecasting system relates to real estate
absorption and activity. The short-term demand for various types of property is
determined by underlying economic and demographic factors, with short-term
adjustments to reflect the current status of the pertinent building cycle. In some
instances, this portion of the forecast requires integration with the Multi-Regional
Industry-Occupation System which is maintained by The Perryman Group.

The overall Texas Econometric Model contains numerous additional
specifications, and individual expressions are modified to reflect alternative lag
structures, empirical properties of the estimates, simulation requirements, and
similar phenomena. Nonetheless, the above synopsis offers a basic
understanding of the overall structure and underlying logic of the system.

Model Simulation and Multi-Regional Structure

The initial phase of the simulation process is the execution of a standard non-
linear algorithm for the state system and that of each of the individual sub-areas.
The external assumptions are derived from scenarios developed through national
and international models and extensive analysis by The Perryman Group.

Once the initial simulations are completed, they are merged into a single system
with additive constraints and interregional flows. Using information on minimum
regional requirements, import needs, export potential, and locations, it becomes
possible to balance the various forecasts into a mathematically consistent set of
results. This process is, in effect, a disciplining exercise with regard to the
individual regional (including metropolitan and rural) systems. By compelling
equilibrium across all regions and sectors, the algorithm ensures that the patterns
in state activity are reasonable in light of smaller area dynamics and, conversely,
that the regional outlooks are within plausible performance levels for the state as a
whole.

The iterative simulation process has the additional property of imposing a global
convergence criterion across the entire multi-regional system, with balance being
achieved simultaneously on both a sectoral and a geographic basis. This
approach is particularly critical on non-linear dynamic systems, as independent
simulations of individual systems often yield unstable, non-convergent outcomes.
It should be noted that the underlying data for the modeling and simulation
process are frequently updated and revised by the various public and private
entities compiling them. Whenever those modifications to the database occur,
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they bring corresponding changes to the structural parameter estimates of the
various systems and the solutions to the simulation and forecasting system. The
multi-regional version of the Texas Econometric Model is automatically re-
estimated and simulated with each such data release, thus providing a constantly
evolving and current assessment of state and local business activity.

The Final Forecast

The process described above is followed to produce the preliminary forecast.
Through the comprehensive multi-regional modeling and simulation process, a
systematic analysis is generated which accounts for both historical patterns in
economic performance and inter-relationships and best available information on
the future course of pertinent external factors. While the best available techniques
and data are employed in this effort, they are not capable of directly capturing
“street sense,” i.e., the contemporaneous and often non-quantifiable information
that can materially affect economic outcomes. In order to provide a
comprehensive approach to the prediction of business conditions, it is necessary
to compile and assimilate extensive material regarding “what’s happenin’™ both
across the state of Texas and elsewhere.

This critical aspect of the forecasting methodology includes activities such as (1)
daily review of key financial and business publications and electronic information
sites; (2) review of major newspapers in the state on a daily basis; (3) dozens of
hours of direct telephone interviews with key business and political leaders in all
parts of the state; (4) face-to-face discussions with representatives of major
industry groups; and (5) frequent site visits to the various regions of the state.
The insights arising from this “fact finding” are analyzed and evaluated for their
effects on the likely course of the future activity.

Another vital information resource stems from the firm’s ongoing interaction with
key players in the international, domestic, and state economic scenes. Such
activities include visiting with corporate groups on a regular basis and being
regularly involved in the policy process at all levels. The firm is also an active
participant in many major corporate relocations, economic development initiatives,
and regulatory proceedings.

Once organized, this information is carefully assessed and, when appropriate,
independently verified. The impact on specific communities and sectors that is
distinct from what is captured by the econometric system is then factored into the
forecast analysis. For example, the opening or closing of a major facility,
particularly in a relatively small area, can cause a sudden change in business
performance that will not be accounted for by either a modeling system based on
historical relationships or expected (primarily national and international) factors.
The final step in the forecasting process is the integration of this material into the
results in a logical and mathematically consistent manner. In some instances, this
task is accomplished through “constant adjustment factors” which augment
relevant equations. In other cases, anticipated changes in industrial structure or
regulatory parameters are initially simulated within the context of the US Multi-
Regional Impact Assessment System to estimate their ultimate effects by sector.
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Those findings are then factored into the simulation as constant adjustments on a
distributed temporal basis. Once this scenario is formulated, the extended system
is again balanced across regions and sectors through an iterative simulation
algorithm analogous to that described in the preceding section.
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US Multi-Regional Impact Assessment System
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US Multi-Regional Impact Assessment System

The basic modeling technique employed in this study is known as dynamic input-
output analysis. This methodology essentially uses extensive survey data,
industry information, and a variety of corroborative source materials to create a
matrix describing the various goods and services (known as resources or inputs)
required to produce one unit (a dollar’s worth) of output for a given sector. Once
the base information is compiled, it can be mathematically simulated to generate
evaluations of the magnitude of successive rounds of activity involved in the
overall production process.

There are two essential steps in conducting an input-output analysis once the
system is operational. The first major endeavor is to accurately define the levels
of direct activity to be evaluated. This process was described within the report.
The second step is the simulation of the input-output system to measure overall
economic effects.

Once the direct input values were determined (as described within the report), the
present study was conducted within the context of the US Multi-Regional Impact
Assessment System (USMRIAS) which was developed and is maintained by The
Perryman Group. This model has been used in hundreds of diverse applications
across the country and has an excellent reputation for accuracy and credibility. In
addition, the model has been in operation and continually updated for over two
decades. The systems used in the current simulations reflect the unique industrial
structures of the economies of the US and state of Texas.

The USMRIAS is somewhat similar in format to the Input-Output Model of the
United States and the Regional Input-Output Modeling System, both of which are
maintained by the US Department of Commerce. The model developed by TPG,
however, incorporates several important enhancements and refinements.
Specifically, the expanded system includes (1) comprehensive 500-sector
coverage for any county, multi-county, or urban region; (2) calculation of both total
expenditures and value-added by industry and region; (3) direct estimation of
expenditures for multiple basic input choices (expenditures, output, income, or
employment); (4) extensive parameter localization; (5) price adjustments for real
and nominal assessments by sectors and areas; (6) measurement of the induced
impacts associated with payrolls and consumer spending; (7) embedded modules
to estimate multi-sectoral direct spending effects; (8) estimation of retail spending
activity by consumers; and (9) comprehensive linkage and integration capabilities
with a wide variety of econometric, real estate, occupational, and fiscal impact
models. The models used for the present investigation have been thoroughly
tested for reasonableness and historical reliability.

As noted earlier, the impact assessment (input-output) process essentially
estimates the amounts of all types of goods and services required to produce one
unit (a dollar’'s worth) of a specific type of output. For purposes of illustrating the
nature of the system, it is useful to think of inputs and outputs in dollar (rather than
physical) terms. As an example, the construction of a new building will require
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specific dollar amounts of lumber, glass, concrete, hand tools, architectural
services, interior design services, paint, plumbing, and numerous other elements.
Each of these suppliers must, in turn, purchase additional dollar amounts of
inputs. This process continues through multiple rounds of production, thus
generating subsequent increments to business activity. The initial process of
building the facility is known as the direct effect. The ensuing transactions in the
output chain constitute the indirect effect.

Another pattern that arises in response to any direct economic activity comes from
the payroll dollars received by employees at each stage of the production cycle.
As workers are compensated, they use some of their income for taxes, savings,
and purchases from external markets. A substantial portion, however, is spent
locally on food, clothing, healthcare services, utilities, housing, recreation, and
other items. Typical purchasing patterns in the relevant areas are obtained from
the ACCRA Cost of Living Index, a privately compiled inter-regional measure
which has been widely used for several decades, and the Consumer Expenditure
Survey of the US Department of Labor. These initial outlays by area residents
generate further secondary activity as local providers acquire inputs to meet this
consumer demand. These consumer spending impacts are known as the induced
effect. The USMRIAS is designed to provide realistic, yet conservative, estimates
of these phenomena.

The fiscal effects are measured through a model which is specifically tied to the
State and local tax structures of Texas.

Sources for information used in this process include the Bureau of the Census,
the Bureau of Labor Statistics, the Regional Economic Information System of the
US Department of Commerce, and other public and private sources. The pricing
data are compiled from the US Department of Labor and the US Department of
Commerce. The verification and testing procedures make use of extensive public
and private sources. Note that all monetary values, unless otherwise noted, are
given in constant (2009) dollars to eliminate the effects of inflation.

The USMRIAS generates estimates of the effect on several measures of business
activity. The most comprehensive measure of economic activity used in this study
is Total Expenditures . This measure incorporates every dollar that changes
hands in any transaction. For example, suppose a farmer sells wheat to a miller
for $0.50; the miller then sells flour to a baker for $0.75; the baker, in turn, sells
bread to a customer for $1.25. The Total Expenditures recorded in this instance
would be $2.50, that is, $0.50 + $0.75 + $1.25. This measure is quite broad, but
is useful in that (1) it reflects the overall interplay of all industries in the economy,
and (2) some key fiscal variables such as sales taxes are linked to aggregate
spending.

A second measure of business activity frequently employed in this analysis is that
of Gross Product . This indicator represents the regional equivalent of Gross
Domestic Product, the most commonly reported statistic regarding national
economic performance. In other words, the Gross Product of, say, Amarillo is the
amount of US output that is produced in that area. It is defined as the value of all
final goods produced in a given region for a specific period of time. Stated
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differently, it captures the amount of value-added (gross area product) over
intermediate goods and services at each stage of the production process, that is,
it eliminates the double counting in the Total Expenditures concept. Using the
example above, the Gross Product is $1.25 (the value of the bread) rather than
$2.50. Alternatively, it may be viewed as the sum of the value-added by the
farmer, $0.50; the miller, $0.25 ($0.75 - $0.50); and the baker, $0.50 ($1.25 -
$0.75). The total value-added is, therefore, $1.25, which is equivalent to the final
value of the bread. In many industries, the primary component of value-added is
the wage and salary payments to employees.

The third gauge of economic activity used in this evaluation is Personal Income .
As the name implies, Personal Income is simply the income received by
individuals, whether in the form of wages, salaries, interest, dividends, proprietors’
profits, or other sources. It may thus be viewed as the segment of overall impacts
which flows directly to the citizenry.

The fourth measure, Retail Sales , represents the component of Total
Expenditures which occurs in retail outlets (general merchandise stores,
automobile dealers and service stations, building materials stores, food stores,
drugstores, restaurants, and so forth). Retail Sales is a commonly used measure
of consumer activity.

The final aggregates used are Permanent Jobs and Person-Years of
Employment . The Person-Years of Employment measure reveals the full-time
equivalent jobs generated by an activity. A person-year is simply the equivalent of
a person working for a year. As an example, it could be a carpenter employed for
five months, a mason for three months, and a painter for four months. In the case
of a construction project, these are typically spread over the course of the
construction and development phase. It should be noted that, unlike the dollar
values described above, Permanent Jobs is a “stock” rather than a “flow.” In other
words, if an area produces $1 million in output in 1999 and $1 million in 2000, it is
appropriate to say that $2 million was achieved in the 1999-2000 period. If the
same area has 100 people working in 1999 and 100 in 2000, it only has 100
Permanent Jobs. When a flow of jobs is measured, such as in a construction
project or a cumulative assessment over multiple years, it is appropriate to
measure employment in Person-Years (a person working for a year). This
concept is distinct from Permanent Jobs, which anticipates that the relevant
positions will be maintained on a continuing basis.
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APPENDIX B:
Detailed Tables
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Table 1
The Potential Annual Impact of an Ongoing Investmen
Status for Higher Education Institutions on Busines
Scenario I—Typical Projected Benefits Associated wi
Universities as of 2035—Detailed Industrial Categor vy

tin Achieving Tier One
s Activity in the US
th Adding Two Tier One

~

J

Total Gross Personal Employment

Expenditures Product Income (Permanent
Category (2009 Dollars) (2009 Dollars) (2009 Dollars) Jobs)
Agricultural Products & Services $2,744,875,580 $726,943,481 $495,088,868 3,316
Forestry & Fishery Products $84,763,679 $77,787,126 $28,849,808 150
Coal Mining $284,712,170 $81,742,010 $86,136,750 236
Crude Petroleum & Natural Gas $1,660,224,861 $362,401,548 $167,139,199 338
Miscellaneous Mining $73,483,198 $28,819,487 $16,941,236 73
New Construction $0 $0 $0 0
Maintenance & Repair Construction $2,913,610,490 $1,638,005,615 $1,349,818,790 7,986
Food Products & Tobacco $14,669,610,276 $3,775,443,452 $1,928,676,811 13,538
Textile Mill Products $147,276,730 $34,269,578 $28,995,089 280
Apparel $1,606,235,918 $889,081,713 $450,511,342 5,150
Paper & Allied Products $1,156,400,558 $518,276,954 $234,309,228 1,489
Printing & Publishing $1,598,633,362 $782,123,183 $510,509,470 3,627
Chemicals & Petroleum Refining $10,787,706,213 $2,587,623,065 $1,215,039,457 3,761
Rubber & Leather Products $1,419,426,353 $596,093,747 $348,473,601 2,912
Lumber Products & Furniture $508,362,663 $181,193,781 $129,181,219 1,125
Stone, Clay, & Glass Products $526,405,050 $297,452,797 $155,569,113 1,059
Primary Metal $1,610,096,503 $472,902,863 $352,005,620 2,225
Fabricated Metal Products $1,632,773,798 $639,672,918 $412,973,876 2,968
Machinery, Except Electrical $13,142,787,007 $5,294,377,855 $3,782,325,536 16,904
Electric & Electronic Equipment $14,226,901,769 $8,684,109,981 $5,191,656,249 18,097
Motor Vehicles & Equipment $5,773,913,720 $1,459,076,713 $947,912,351 5,625
Transp. Equip., Exc. Motor Vehicles $1,373,786,620 $696,885,470 $455,390,006 2,282
Instruments & Related Products $1,687,435,943 $748,367,561 $568,827,679 3,054
Miscellaneous Manufacturing $426,746,564 $166,531,356 $114,858,592 759
Transportation $4,900,265,311 $3,286,078,005 $2,173,294,747 12,615
Communication $14,416,145,412 $8,804,419,275 $3,758,889,149 13,949
Electric, Gas, Water, Sanitary Services $8,074,206,414 $1,827,447,431 $797,449,481 1,414
Wholesale Trade $5,721,745,506 $3,869,906,343 $2,231,422,552 10,474
Retail Trade $13,964,541,858 $11,571,483,608 $6,919,377,037 76,155
Finance $2,397,661,720 $1,299,857,331 $756,910,730 2,825
Insurance $2,625,050,337 $1,571,491,235 $939,499,383 4,745
Real Estate $15,677,425,987 $2,425,957,577 $390,874,628 1,456
Hotels, Lodging Places, Amusements $1,884,958,525 $959,530,285 $629,484,990 6,441
Personal Services $2,941,107,399 $1,803,868,495 $1,403,438,737 9,930
Business Services $24,720,526,223  $15,851,842,346  $12,931,041,585 66,056
Eating & Drinking Places $6,869,494,316 $4,024,371,096 $2,141,180,253 40,641
Health Services $4,743,344,050 $3,319,442,744 $2,806,619,515 19,463
Miscellaneous Services $4,847,926,107 $2,074,592,935 $1,798,499,198 18,036
Households $223,467,401 $223,467,401 $218,738,891 6,343
Total $194,064,035,592  $93,652,938,364 $58,867,910,766 387,497

SOURCE: US Multi-Regional Impact Assessment System,  The Perryman Group
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Texas as a “State of Minds”

Table 2
The Potential Annual Impact of an Ongoing Investmen
Status for Higher Education Institutions on State B
Scenario I—Typical Projected Benefits Associated wi
Universities as of 2035—Detailed Industrial Categor vy

tin Achieving Tier One
usiness Activity
th Adding Two Tier One

~

J

Category

Total
Expenditures
(2009 Dollars)

Gross
Product
(2009 Dollars)

Personal
Income
(2009 Dollars)

Employment
(Permanent
Jobs)

Agricultural Products & Services
Forestry & Fishery Products

Coal Mining

Crude Petroleum & Natural Gas
Miscellaneous Mining

New Construction

Maintenance & Repair Construction
Food Products & Tobacco

Textile Mill Products

Apparel

Paper & Allied Products

Printing & Publishing

Chemicals & Petroleum Refining
Rubber & Leather Products
Lumber Products & Furniture
Stone, Clay, & Glass Products
Primary Metal

Fabricated Metal Products
Machinery, Except Electrical
Electric & Electronic Equipment
Motor Vehicles & Equipment
Transp. Equip., Exc. Motor Vehicles
Instruments & Related Products
Miscellaneous Manufacturing
Transportation

Communication

Electric, Gas, Water, Sanitary Services
Wholesale Trade

Retail Trade

Finance

Insurance

Real Estate

Hotels, Lodging Places, Amusements
Personal Services

Business Services

Eating & Drinking Places

Health Services

Miscellaneous Services
Households

Total

$2,277,965,514
$50,332,840
$219,595,591
$1,605,546,926
$61,547,281

$0
$2,710,570,654
$4,890,714,523
$82,247,946
$1,101,946,239
$953,557,781
$1,386,442,123
$6,386,198,166
$1,206,552,053
$354,532,535
$459,514,583
$1,157,398,418
$1,140,288,601
$10,198,992,155
$12,533,817,822
$2,903,391,244
$1,082,107,873
$1,552,118,422
$334,240,473
$4,281,718,610
$13,662,235,187
$6,037,004,459
$5,408,829,278
$13,283,860,899
$2,135,251,359
$2,427,541,671
$15,383,099,564
$1,842,198,188
$2,776,705,639
$23,722,973,545
$6,445,714,780
$4,568,213,856
$4,293,506,553
$206,412,693

$161,124,886,041

$607,676,218
$46,616,441
$63,045,278
$350,432,108
$24,145,146
$0
$1,525,149,117
$1,261,163,610
$19,109,119
$609,934,054
$426,356,801
$677,514,364
$1,523,649,918
$506,863,467
$125,786,516
$260,857,941
$341,905,016
$446,578,934
$4,108,640,176
$7,652,384,699
$733,339,824
$548,614,347
$688,310,953
$130,447,600
$2,872,645,333
$8,343,561,139
$1,366,707,525
$3,658,223,184
$11,007,443,348
$1,157,543,075
$1,453,262,895
$2,380,763,569
$937,405,945
$1,703,000,233
$15,215,787,725
$3,776,126,473
$3,196,893,432
$1,838,047,073
$206,412,693

$81,792,345,290

$413,861,239
$17,289,176
$66,434,806
$161,618,900
$14,193,467

$0
$1,256,818,001
$644,262,596
$16,167,987
$309,062,939
$192,752,800
$442,228,930
$715,442,219
$296,309,996
$89,678,884
$136,429,845
$254,497,268
$288,312,098
$2,935,229,608
$4,574,855,786
$476,425,861
$358,500,071
$523,179,173
$89,971,209
$1,899,865,122
$3,562,134,026
$596,394,835
$2,109,364,156
$6,582,099,003
$674,040,722
$868,817,824
$383,592,893
$614,970,657
$1,324,961,607
$12,412,183,995
$2,009,100,860
$2,703,002,938
$1,593,433,650
$202,045,062

$51,809,530,211

2,772
90

182
327

61

0
7,436
4,523
156
3,533
1,225
3,142
2,214
2,476
781
928
1,609
2,073
13,118
15,947
2,828
1,797
2,809
594
11,028
13,219
1,058
9,901
72,442
2,516
4,388
1,429
6,293
9,374
63,406
38,134
18,744
15,979
5,859

344,393

SOURCE: US Multi-Regional Impact Assessment System,

The Perryman Group
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Texas as a “State of Minds”

Table 3
The Potential Annual Impact of an Ongoing Investmen
Status for Higher Education Institutions on Busines
Scenario [l—Typical Projected Benefits Associated w
Universities as of 2035—Detailed Industrial Categor vy

t in Achieving Tier One
s Activity in the US
ith Adding Two Tier One

~

J

Total Gross Personal Employment

Expenditures Product Income (Permanent
Category (2009 Dollars) (2009 Dollars) (2009 Dollars) Jobs)
Agricultural Products & Services $5,365,919,311 $1,424,977,881 $970,489,046 6,500
Forestry & Fishery Products $166,631,224 $153,471,485 $56,919,736 297
Coal Mining $561,864,171 $161,315,497 $169,988,376 466
Crude Petroleum & Natural Gas $3,269,299,862 $713,601,780 $329,112,355 665
Miscellaneous Mining $141,736,895 $55,593,096 $32,679,816 140
New Construction $0 $0 $0 0
Maintenance & Repair Construction $5,763,726,621 $3,241,635,027 $2,671,309,449 15,804
Food Products & Tobacco $28,615,756,096 $7,370,236,814 $3,765,068,924 26,429
Textile Mill Products $276,622,428 $64,338,066 $54,435,665 526
Apparel $3,168,046,294 $1,753,559,696 $888,555,594 10,158
Paper & Allied Products $2,248,486,148 $1,006,823,364 $455,177,497 2,892
Printing & Publishing $3,149,280,163 $1,540,126,927 $1,005,275,637 7,143
Chemicals & Petroleum Refining $21,042,345,049 $5,039,142,221 $2,366,170,224 7,324
Rubber & Leather Products $2,774,846,389 $1,165,422,721 $681,300,638 5,693
Lumber Products & Furniture $961,422,160 $342,104,413 $243,901,669 2,124
Stone, Clay, & Glass Products $1,020,380,269 $577,613,567 $302,094,422 2,056
Primary Metal $3,133,529,197 $922,420,186 $686,604,199 4,341
Fabricated Metal Products $3,157,238,901 $1,236,842,238 $798,507,372 5,740
Machinery, Except Electrical $26,077,351,632  $10,504,900,973 $7,504,744,897 33,540
Electric & Electronic Equipment $28,209,294,609 $17,220,870,512  $10,295,221,983 35,887
Motor Vehicles & Equipment $11,342,053,910 $2,865,802,152 $1,861,813,862 11,049
Transp. Equip., Exc. Motor Vehicles $2,693,624,399 $1,366,141,305 $892,725,018 4,474
Instruments & Related Products $3,346,102,197 $1,483,952,436 $1,127,939,345 6,056
Miscellaneous Manufacturing $818,144,889 $319,282,465 $220,212,789 1,454
Transportation $9,683,362,674 $6,494,879,555 $4,295,481,593 24,934
Communication $28,728,018,688 $17,544,622,605 $7,490,362,456 27,797
Electric, Gas, Water, Sanitary Services $15,957,244,393 $3,612,005,126 $1,576,183,022 2,796
Wholesale Trade $11,301,882,072 $7,643,995,575 $4,407,596,106 20,689
Retail Trade $27,653,450,395 $22,914,559,351  $13,702,173,476 150,806
Finance $4,748,740,121 $2,574,425,417 $1,499,095,458 5,596
Insurance $5,197,457,331 $3,111,468,440 $1,860,158,439 9,395
Real Estate $31,042,141,721 $4,802,438,241 $773,777,453 2,883
Hotels, Lodging Places, Amusements $3,740,298,410 $1,903,637,011 $1,248,851,594 12,780
Personal Services $5,823,978,791 $3,571,976,853 $2,779,055,518 19,662
Business Services $49,272,399,151  $31,599,034,423  $25,776,715,370 131,676
Eating & Drinking Places $13,603,588,093 $7,969,438,509 $4,240,166,709 80,482
Health Services $9,393,624,385 $6,573,734,742 $5,558,153,473 38,544
Miscellaneous Services $9,504,604,528 $4,045,947,502 $3,507,499,335 35,174
Households $442,609,720 $442,609,720 $433,244,224 12,563
Total $383,397,103,288 $185,334,947,892 $116,528,762,738 766,534

SOURCE: US Multi-Regional Impact Assessment System,  The Perryman Group
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Texas as a “State of Minds”

Table 4
The Potential Annual Impact of an Ongoing Investmen
Status for Higher Education Institutions on State B
Scenario [l—Typical Projected Benefits Associated w
Universities as of 2035—Detailed Industrial Categor vy

t in Achieving Tier One
usiness Activity
ith Adding Two Tier One

~

J

Category

Total
Expenditures
(2009 Dollars)

Gross
Product
(2009 Dollars)

Personal
Income
(2009 Dollars)

Employment
(Permanent
Jobs)

Agricultural Products & Services
Forestry & Fishery Products
Coal Mining

Crude Petroleum & Natural Gas
Miscellaneous Mining

New Construction

Maintenance & Repair Construction
Food Products & Tobacco
Textile Mill Products

Apparel

Paper & Allied Products

Printing & Publishing

Chemicals & Petroleum Refining
Rubber & Leather Products
Lumber Products & Furniture
Stone, Clay, & Glass Products
Primary Metal

Fabricated Metal Products
Machinery, Except Electrical
Electric & Electronic Equipment
Motor Vehicles & Equipment
Transp. Equip., Exc. Motor Vehicles
Instruments & Related Products
Miscellaneous Manufacturing
Transportation

Communication

Electric, Gas, Water, Sanitary Services

Wholesale Trade
Retail Trade
Finance
Insurance

Real Estate

Hotels, Lodging Places, Amusements

Personal Services
Business Services
Eating & Drinking Places
Health Services
Miscellaneous Services
Households

Total

$4,508,816,260
$99,857,744
$436,280,016
$3,187,282,958
$121,145,444
$0
$5,389,455,661
$9,671,386,049
$159,852,169
$2,189,144,839
$1,883,419,449
$2,752,786,010
$12,632,842,449
$2,389,308,594
$691,430,436
$906,410,673
$2,288,076,634
$2,247,372,854
$20,328,216,668
$24,976,349,917
$5,762,130,274
$2,144,169,958
$3,093,084,197
$656,011,913
$8,512,608,890
$27,265,441,620
$11,999,960,493
$10,753,538,744
$26,428,594,310
$4,249,209,066
$4,829,836,659
$30,600,652,087
$3,669,197,523
$5,524,029,192
$47,352,605,723
$12,824,345,731
$9,089,224,503
$8,453,300,828
$410,749,347

$1,204,079,216
$92,620,672
$125,257,110
$695,647,620
$47,527,106

$0
$3,033,093,236
$2,494,731,848
$37,133,382
$1,211,702,503
$841,799,756
$1,345,018,034
$3,012,746,711
$1,003,753,496
$245,117,832
$514,956,230
$676,569,168
$880,171,575
$8,189,131,590
$15,249,888,693
$1,455,387,008
$1,086,998,777
$1,371,675,770
$256,033,725
$5,711,686,272
$16,650,772,929
$2,716,773,174
$7,273,061,267
$21,899,595,070
$2,303,536,680
$2,891,407,470
$4,734,647,228
$1,866,909,989
$3,387,956,782
$30,373,287,803
$7,512,961,055
$6,360,725,893
$3,599,227,777
$410,749,347

$820,044,790
$34,351,294
$131,991,350
$320,831,907
$27,938,298

$0
$2,499,458,012
$1,274,428,159
$31,418,084
$613,988,240
$380,571,532
$877,923,654
$1,414,659,739
$586,789,564
$174,755,566
$269,324,363
$503,604,798
$568,240,226
$5,850,349,623
$9,116,902,021
$945,515,276
$710,315,249
$1,042,598,826
$176,589,404
$3,777,505,491
$7,108,749,351
$1,185,527,598
$4,193,712,077
$13,095,257,301
$1,341,356,152
$1,728,597,322
$762,854,851
$1,224,757,395
$2,635,884,943
$24,776,820,208
$3,997,296,335
$5,378,052,520
$3,120,230,563
$402,058,017

$320,478,125,883 $162,764,339,795 $103,101,250,101

5,492
179
362
649
119

0
14,787

8,946
304

7,020

2,418

6,238

4,379

4,904

1,522

1,833

3,184

4,085

26,146
31,780

5,612

3,560

5,598

1,165

21,928
26,382
2,103
19,685
144,126

5,007

8,731

2,843

12,534
18,650
126,569
75,872
37,295
31,290
11,658

684,954

SOURCE: US Multi-Regional Impact Assessment System,

The Perryman Group
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Texas as a “State of Minds”

Scenario lll—Typical Projected Benefits Associated

Table 5
The Potential Annual Impact of an Ongoing Investmen
Status for Higher Education Institutions on Busines

t in Achieving Tier One
s Activity in the US
with Adding Two Tier One

Universities as of 2035—Detailed Industrial Categor vy

~

J

Total Gross Personal Employment

Expenditures Product Income (Permanent
Category (2009 Dollars) (2009 Dollars) (2009 Dollars) Jobs)
Agricultural Products & Services $9,944,090,982 $2,647,422,673 $1,803,041,811 12,076
Forestry & Fishery Products $310,390,654 $286,823,591 $106,377,564 555
Coal Mining $1,050,302,092 $301,553,207 $317,765,725 871
Crude Petroleum & Natural Gas $6,099,360,093 $1,331,267,737 $613,979,202 1,241
Miscellaneous Mining $259,384,244 $101,746,452 $59,810,566 256
New Construction $0 $0 $0 0
Maintenance & Repair Construction $10,797,788,526 $6,075,127,763 $5,006,284,199 29,618
Food Products & Tobacco $52,924,850,837  $13,640,780,376 $6,968,362,013 48,916
Textile Mill Products $493,286,610 $114,679,486 $97,028,901 939
Apparel $5,919,069,438 $3,276,268,315 $1,660,135,403 18,980
Paper & Allied Products $4,146,061,502 $1,854,955,341 $838,611,783 5,328
Printing & Publishing $5,877,599,700 $2,873,294,314 $1,875,464,105 13,327
Chemicals & Petroleum Refining $38,916,024,657 $9,305,310,711 $4,369,384,358 13,525
Rubber & Leather Products $5,142,379,930 $2,159,972,944 $1,262,710,011 10,552
Lumber Products & Furniture $1,726,213,325 $613,228,349 $437,198,160 3,807
Stone, Clay, & Glass Products $1,876,080,250 $1,063,791,202 $556,367,455 3,786
Primary Metal $5,782,993,909 $1,705,907,735 $1,269,793,788 8,029
Fabricated Metal Products $5,791,581,503 $2,268,717,078 $1,464,687,473 10,529
Machinery, Except Electrical $48,985,871,687 $19,733,323,421  $14,097,568,224 63,005
Electric & Electronic Equipment $52,958,413,600 $32,332,624,125 $19,329,542,158 67,380
Motor Vehicles & Equipment $21,112,816,114 $5,333,984,787 $3,465,307,886 20,566
Transp. Equip., Exc. Motor Vehicles $5,005,571,272 $2,538,255,776 $1,658,660,358 8,312
Instruments & Related Products $6,282,159,502 $2,786,015,619 $2,117,626,242 11,371
Miscellaneous Manufacturing $1,488,588,648 $580,948,545 $400,686,894 2,645
Transportation $18,123,266,614 $12,157,936,313 $8,040,825,253 46,675
Communication $54,174,747,357  $33,084,416,094 $14,124,799,031 52,419
Electric, Gas, Water, Sanitary Services $29,868,594,556 $6,761,551,932 $2,950,561,527 5,234
Wholesale Trade $21,144,329,923  $14,300,839,449 $8,245,991,734 38,706
Retail Trade $51,854,681,061 $42,968,480,673  $25,693,776,919 282,785
Finance $8,905,909,448 $4,828,084,843 $2,811,407,937 10,495
Insurance $9,744,666,659 $5,833,666,284 $3,487,595,580 17,615
Real Estate $58,203,493,830 $9,002,650,440 $1,450,523,178 5,405
Hotels, Lodging Places, Amusements $7,026,502,088 $3,575,576,163 $2,345,701,392 24,004
Personal Services $10,920,588,183 $6,697,770,207 $5,210,973,099 36,869
Business Services $92,934,016,358  $59,605,681,088 $48,622,962,826 248,383
Eating & Drinking Places $25,509,244,207  $14,944,202,467 $7,951,113,456 150,919
Health Services $17,615,510,338  $12,327,437,184  $10,422,962,059 72,280
Miscellaneous Services $17,660,953,653 $7,481,391,856 $6,485,743,316 65,040
Households $830,109,726 $830,109,726 $812,544,851 23,561
Total $717,407,493,075 $347,325,794,270 $218,433,876,435 1,436,004

SOURCE: US Multi-Regional Impact Assessment System,  The Perryman Group
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Texas as a “State of Minds”

Scenario lll—Typical Projected Benefits Associated

Table 6
The Potential Annual Impact of an Ongoing Investmen
Status for Higher Education Institutions on State B

t in Achieving Tier One
usiness Activity
with Adding Two Tier One

Universities as of 2035—Detailed Industrial Categor vy

~

J

Total Gross Personal Employment

Expenditures Product Income (Permanent
Category (2009 Dollars) (2009 Dollars) (2009 Dollars) Jobs)
Agricultural Products & Services $8,451,115,976 $2,259,063,182 $1,538,547,436 10,305
Forestry & Fishery Products $187,563,364 $174,199,776 $64,607,472 337
Coal Mining $820,503,936 $235,572,731 $248,237,896 681
Crude Petroleum & Natural Gas $5,990,004,221 $1,307,328,858 $602,938,604 1,219
Miscellaneous Mining $225,924,616 $88,635,970 $52,103,694 222
New Construction $0 $0 $0 0
Maintenance & Repair Construction $10,143,017,579 $5,709,367,206 $4,704,874,695 27,835
Food Products & Tobacco $18,112,546,966 $4,673,451,442 $2,387,422,167 16,760
Textile Mill Products $294,637,377 $68,433,485 $57,900,694 561
Apparel $4,116,850,312 $2,278,692,472 $1,154,648,419 13,201
Paper & Allied Products $3,523,465,920 $1,574,282,376 $711,721,588 4,522
Printing & Publishing $5,174,216,569 $2,527,815,535 $1,649,962,299 11,724
Chemicals & Petroleum Refining $23,665,767,526 $5,641,806,069 $2,649,155,961 8,200
Rubber & Leather Products $4,480,372,128 $1,882,252,338 $1,100,355,845 9,195
Lumber Products & Furniture $1,278,543,012 $452,913,006 $322,902,126 2,812
Stone, Clay, & Glass Products $1,693,661,073 $962,900,046 $503,600,943 3,427
Primary Metal $4,283,954,592 $1,267,843,213 $943,720,110 5,967
Fabricated Metal Products $4,196,083,877 $1,643,404,020 $1,060,984,360 7,627
Machinery, Except Electrical $38,341,291,275  $15,445,546,160 $11,034,362,330 49,315
Electric & Electronic Equipment $47,098,865,345 $28,758,736,819  $17,192,950,788 59,932
Motor Vehicles & Equipment $10,826,340,123 $2,734,470,458 $1,776,492,143 10,544
Transp. Equip., Exc. Motor Vehicles $4,022,886,499 $2,039,311,220 $1,332,617,740 6,679
Instruments & Related Products $5,833,003,108 $2,586,734,418 $1,966,154,333 10,558
Miscellaneous Manufacturing $1,220,191,453 $476,234,806 $328,464,622 2,167
Transportation $16,019,519,160 $10,749,418,596 $7,109,281,881 41,268
Communication $51,483,561,745 $31,440,068,244  $13,422,774,173 49,814
Electric, Gas, Water, Sanitary Services $22,578,201,968 $5,111,876,667 $2,230,687,096 3,957
Wholesale Trade $20,236,779,523  $13,686,937,139 $7,892,010,187 37,045
Retail Trade $49,766,149,141  $41,237,843,887 $24,658,911,479 271,396
Finance $8,003,240,380 $4,338,622,767 $2,526,392,737 9,432
Insurance $9,095,084,365 $5,444,813,616 $3,255,124,136 16,442
Real Estate $57,614,840,984 $8,912,262,424 $1,435,959,709 5,351
Hotels, Lodging Places, Amusements $6,916,150,597 $3,518,696,880 $2,308,386,613 23,623
Personal Services $10,401,472,033 $6,379,314,991 $4,963,209,817 35,116
Business Services $89,428,222,698 $57,364,421,532  $46,794,669,317 239,044
Eating & Drinking Places $24,149,495,369  $14,147,653,111 $7,527,306,675 142,875
Health Services $17,116,470,891 $11,978,222,942  $10,127,698,187 70,232
Miscellaneous Services $15,768,437,118 $6,680,448,111 $5,791,391,837 58,078
Households $773,602,747 $773,602,747 $757,233,555 21,957
Total $603,332,035,566 $306,553,199,262 $194,185,763,663 1,289,419

SOURCE: US Multi-Regional Impact Assessment System,  The Perryman Group
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