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The Impact of the State
Higher Education System
on the Texas Economy

"Every dollar invested in our state’s higher education sys-
tem pumps more than five dollars into our Texas economy.
It is a remarkable return on our money for Texans today
and a vital stake in the future for successful generations of

Texans tomorrow.”

igher education has a significant

impact on the Texas economy, fueling

the Texas economic engine with
$28.7 billion a year. Considering that the sys-
tem receives approximately $5.4 billion
annually in state general revenue

system eventually

returns more than
$5 to the Texas economy. This is a
remarkable return, even for a high-
stakes technology startup. But when
it comes to the Texas higher educa-
tion system, the stakes are much
higher. For here, we are investing in
our most important venture—the future of young
Texans.

Even with this vital role, state higher education

—Carole Keeton Strayhorn

funding is losing ground to other services. After
adjusting for inflation, spending on public safety
and corrections increased 258 percent in the last
15 years, while real higher education expenditures
grew only 39 percent during the same period.
This report investigates the eco-
nomic impact of higher education
through two broad avenues. The
first and most immediate impact is
the additional sales, income and
employment created by outside
dollars being injected into the
Texas economy. The second,
which is fundamentally more
important, is the longer-term role
higher education plays in expand-
ing the capacity of the state’s
economy through a more educat-
ed, productive work force.
Our study shows that $2.5 billion in
annual student, research and health
care-related higher education expendi-
tures from out-of-state sources is spent and
re-spent by Texas businesses and consumers
each year to total $8.0 billion in economic out-
put (see Summary Table 1). This gain could
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grow even more. If the currently unallocated
$36 million in federal indirect cost recoveries
were re-directed to public universities for
research purposes, Texas would gain $118
million per year as the additional funds ripple
through the economy.

While the first, more immediate, economic
impact of higher education helps provide jobs
and pay the bills, the second effect is more
important over the longer term. As higher
education raises the skill level of the work
force, employees work smarter. This increases
the overall capacity of the economy to pro-
duce more with the same number of employ-
ees—meaning that there is a larger economic
pie to share with everyone.

To measure the second, “supply-side”
impact, this report uses two approaches.

First, based on the estimated lifetime earnings
of our graduates, we estimate that the Texas
higher education system eventually increases
the economic output of the state by $23.5 bil-
lion a year. Second, by using a National
Bureau of Economic Research statistical rela-
tionship between firm-level worker education
and economic output, we estimate that each
year of knowledge added by the higher edu-
cation system increases Texas worker produc-
tivity by $18 billion over the workers’ lifetime
in the state labor force.

Considering both the earnings and produc-
tivity-based approaches, the Texas higher
education system eventually expands the pro-
ductive capacity of the Texas economy an
average of $20.7 billion a year. Adding this
“supply-side” gain to the $8.0 billion impact
from out-of-state expenditures brings the total
impact of the state higher education system
on the Texas economy to $28.7 billion a year.

Higher education’s contribution to the Texas
economy is substantial compared to other
industries. In fact, the sum of three years of
higher education’s economic impact far sur-
passes Texas’ $68 billion oil and gas industry
or $72 billion high technology business.

Even that does not tell the whole story.
Because it is so difficult to measure, this anal-
ysis cannot account for the many other off-
shoots of higher education, including inven-
tions, patents and the general advancement
of knowledge—which has played such a sub-
stantial role in the success of the U.S. econo-
my. Also, although higher education’s role is
generally accepted, this study does not
account for its role in attracting firms and
workers from other states, research and
development spin-offs and the other econom-
ic development in Texas. U

EXECUTIVE SUMMARY

e Over time, state higher education
contributes $28.7 billion annually to
the Texas economy. This is greater
than a $5 economic return for every
$1 in state government appropria-
tions.

e Spending and re-spending of out-of-
state higher education student,
research and health care expendi-
tures add $8.0 billion per year to
state economic output.

e The higher earnings and productivity
of higher education’s students even-
tually increases state economic

capacity by another $20.7 billion per
year.

e Even with these positive impacts,
state higher education funding is los-
ing ground to other areas.

e The current allocation of public uni-
versity federal indirect cost recovery
funding restricts state economic
growth.

e Difficulties quantifying general
knowledge and economic develop-
ment roles of higher education
understate even these total estimated
impacts. [0
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SUMMARY TABLE 1
Estimated Impact of Texas Higher Education System

on State Economic Output, FY00-01

(Amounts in Million $)

Economic  Earnings Productivity

Impact Method Method Average

Multiplier Impacts

Student Expenditures $2,628

Research & Related Expenditures $4,396

MD Anderson Cancer Center $969

Total Multiplier Impacts $7,993 $7,993
Discounted Earnings Gains

Sub-Baccalaureate Degrees(1) $3,124

Bachelor's Degrees $6,605

Advanced Degrees(2) $2,890

Total Earnings Gains(3) $12,618 $23,454
Discounted Productivity Gains

Manufacturing $2,079

Non-Manufacturing $15,916

Total Productivity Gain $17,995 $17,995
Average Earnings/Productivity Gains $20,725
Total Economic Impact $23,454 $17,995 $28,718

State and Local Funding
2000-01 State GR Appropriation/Year(4) $4,641

Less: Texas A&M Services $146
Plus: Available University Fund $326
Direct Educational Appropriation $4,821
Plus: Community College Property Tax $536
Total State & Local Funding $5,358

(1) Includes community college certificates, some college and associate's degrees.

(2) Includes master's, doctoral and professional (including medicine and law) degrees.

(3) In order to estimate productivity gain, discounted earnings gain is divided by earning's 54 percent share of Texas economic
output.

(4) Includes undedicated general revenue and employee benefits.

Sources: Carole Keeton Strayhorn, Texas Comptroller of Public Accounts and Legislative Budget Board, Fiscal Size Up: 2002-03 Biennium.

Carole Keeton Strayhorn, Texas Comptroller 3
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After adjusting for
inflation, spending on
public safety and cor-
rections increased by
258 percent and health
and human service
expenditures increased
by 161 percent from
1984-85 to 2000-01,
while real public and
higher education
expenditures increased
by only 82 percent and
39 percent, respective-
ly, during this period.

[. Introduction

sists of 142 public and private colleges,
universities and health-related institu-
tions and teaching centers, including 101
state-supported and 41 private institutions.
The enrollment in all colleges and universities
in the state in the fall of 2001 was approxi-
mately 1 million and is expected to reach
nearly 1.2 million students by 2015.
Texas, more than any other of the most
populous states, depends heavily upon
public, rather than private higher educa-
tion institutions, to educate its students.
Almost 90 percent, or 925,000 students,
are enrolled at its publicly-funded insti-
tutions, which include 57 community col-
leges and other two-year institutions

T he Texas higher education system con-

(480,000), 35 universities
(432,000), and nine public
health-related institutions
(13,100)." Public higher edu-
cation in the state is funded
through a combination of
tuition, student fees, hospital
and clinic revenue and other
local funds (including gifts
from benefactors), income
from the Permanent Universi-
ty Fund and general revenue
appropriations made by the
Legislature. Tuition rates are
set by each institution’s
boards of regents within a
range prescribed by the Leg-
islature; institutions may dou-
ble the maximum tuition rate
for graduate students. The
boards of regents of the vari-
ous colleges and universities
also set many student fees.
Tuition for general academ-

ic institutions (public universities and state
colleges) may range from a minimum of $44
per hour up to a maximum of $88 per hour in
2002-2003 for resident students. Resident
tuition rates at public institutions are some-
what below the national average rate for
undergraduate tuition at public colleges and
universities. Nonresident tuition is $262 to
$306 per semester credit hour in 2002-2003
and is set to equal the average nonresident

tuition charged by the five most populous
states, excluding Texas. Graduate tuition varies
by program, with institutions allowed to
charge up to twice the undergraduate rate.
Tuition and fees for certain professional fields
are higher.

During the 2002-2003 biennium, state
higher education “all-funds” appropriations
totaled $15.7 billion, or almost 14 percent of
the state budget. This was an increase of $1.6
billion, or 11.3 percent, over total higher edu-
cation funding in 2000-01. Of this amount,
general revenue totals $10.6 billion. Student-
paid tuition and fees and the clinic and hospi-
tal revenues of health-related institutions
generate most of the remaining $5.1 billion.?

Even though state higher education financ-
ing is increasing, it is still losing ground to
other areas. After adjusting for inflation,
spending on public safety and corrections
increased by 258 percent and health and
human service expenditures increased by 161
percent from 1984-85 to 2000-01, while real
public and higher education expenditures
increased by only 82 percent and 39 percent,
respectively, during this period. From 1984-
85 to 2000-01, total inflation-adjusted state
spending doubled.® Texas also continues to
trail most other large states in higher educa-
tion funding. Even though state public univer-
sity funding increased by 36 percent from
1992-93 to 1997-98, on a per-capita basis,
Texas still ranked 8th out of the 10 most pop-
ulous states on state appropriations per full-
time equivalent student.*

Previous Studies

At least five previous studies have attempt-
ed to quantify the impact of the Texas higher
education system on the state economy. The
first and most ambitious was the study of the
University of Texas System conducted by UT
Austin’s Bureau of Business Research (BBR) in
the summer of 1994.° Similarly, in 1998
Resource Economics conducted a more nar-
rowly focused study of the University of Hous-
ton System.® CC Benefits has recently com-
pleted a fairly comprehensive study of the
economic benefits of the state’s public com-
munity college system. Finally, the Texas Fac-
ulty Association and the Texas Guaranteed
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Student Loan Association have carried out two
more succinct studies of the statewide higher
education system in recent years.

UT System Study

Based on operating budget summaries and a
survey of its component institutions and other
sources, the BBR found that University of
Texas system attracted a total of $835 million
to the state in 1994. This total included $659
million in research and development funding
and $176 million in out-of-state and interna-
tional student expenditures. Then, based on
economic multipliers from the Comptroller’s
input-output study,” the BBR estimated that
these $835 million in outside revenues direct-
ly and indirectly support a total of $2.4 billion
in business activity, $1.6 billion in personal
income and 35,623 jobs throughout the state.®

In addition to the immediate economic
impact, BBR also looked at the long-term
effect of a University of Texas education on
the earnings of its graduates. Here, based on
U.S. earnings differentials between high
school and college graduates and the direct
and indirect costs—including lost wages—of
an average UT System four-year education,
the study estimated that the annual rate of
return on an average system bachelor’s
degree was approximately 14.5 percent.
Finally, using an approach suggested by Gary
Becker and Edward Denison,® the UT analysis
suggests that because of “advances in knowl-
edge” caused by university research, the total
social return to the Texas economy from a
college education and associated research is
closer to 20 to 25 percent.’®

University of Houston Study

Unlike the UT System study, Resource Eco-
nomics concentrated on analyzing only the
long-term economic return instead of shorter-
term multiplier effects in its study of the Uni-
versity of Houston (UH). On the other hand,
the UH System looked at a much wider range
of graduates than UT.

Following an approach similar to the BBR,
Resource Economics found that the rate of
return from a BA/BS degree at the University of
Houston was 16.2 percent. For higher-level
degrees, the annual rate of return ranged from
10.5 percent for a PhD, to 14.1 percent for a
master’s and to 17 percent for a professional
degree, such as law and optometry. Then, by
discounting future earnings by 5 percent and
reducing this total by current direct and indi-

rect college costs (including foregone earnings),
Resource Economics found that the net present
value of a UH bachelor’s, master’s, doctoral and
professional degrees was $205,000; $266,000;
$341,000; and $341,000 respectively. Finally,
based on these net present values and UH's
5,100 average annual number of graduates,!
Resource Economics calculated that in 1998,
the system contributed about $1.3 billion in
annual income to the Texas economy.

Community College Study

Under contract with the Texas Association of
Community Colleges, CC Benefits found that
overall community colleges have a $13.5 bil-
lion economic impact on the state, directly
and indirectly supporting a total of 351,530
jobs.'? Although impressive, these results are
not directly comparable to the estimate of the
statewide economic benefits of the public
higher education system presented in this
report for two reasons.

First, in computing its $1.9 billion in direct
and indirect benefits of college operations, CC
Benefits uses essentially all the $1.2 billion in
community college faculty and staff earnings.
These state and locally funded earnings, how-
ever, would probably have been spent on
other in-state purposes, Chapter II of this
report follows the example established by
other regional studies and uses only the rela-
tively small share of faculty and higher educa-
tion funding financed from federal and other
out-of-state sources to compute multiplier-
based statewide economic impacts.

Second, rather that focusing on one year of
students or graduates, as in Chapter III and IV
of this report, CC Benefits accumulates eco-
nomic returns from 30 years of former commu-
nity college students currently working within
the state. Overall, CC Benefits compute that
167.1 million credit-hours of past community
college instruction “embodied” in the work
force directly account for $5.3 billion, or just
more than 1 percent of total statewide earn-
ings. CC Benefits then goes a step further to
applying additional multiplier impacts to com-
pute a total statewide economic impact (from
these $5.3 billion in community college-
attributed earnings) of $11.6 billion. As noted
above, however, this sort of multiplier analysis
may be inappropriate here because, except for
a few export-based industries, most of the
Texas economy is driven largely by in-state
dollars.

Carole Keeton Strayhorn, Texas Comptroller 5
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Statewide Studies

The Texas Faculty’s Association report, The
Economic Value of Higher Education in Texas
was written apparently in response to reduc-
tions in the higher education budget under
consideration during the 1991 legislative ses-
sion. In this environment, the study pointed
out that based on the average 12 percent
national-level rate of return, the $2.7 billion
invested by the state in fiscal 1991 in higher
education would pay for itself in economic
output by 1997.

In 1997, another similarly-titled statewide
study, Economic Returns from Higher Education
in Texas by Texas Perspectives for the Texas
Guaranteed Student Loan Association, concen-
trated once again on the returns from just a
bachelor’s degree. Based on the earnings dif-
ferential between a college and high school
degree, an annual direct education cost of
$10,000 per year (for four years), foregone
earnings while attending college, and a dis-
count rate of 6 percent, Texas Perspectives
estimates the net present value of a bachelor’s
degree to be $208,000. Moreover, although it
is not presented, the baccalaureate rate of
return, under these assumptions would be just
over 12 percent.”

Implications of Previous Research

By focusing on a particular institution or
type of economic impact, none of these stud-
ies present a complete picture of the impact of
the higher education system on the Texas
economy. The University of Texas and Univer-
sity of Houston studies offer the most compre-
hensive economic impacts, but focus on those
two institutions alone.

Furthermore, by generally ignoring the fact
that not all of the earnings gained from a
higher educational degree are gained from
the education itself rather than the innate
abilities of the student, all of these studies
probably overstate the economic return from
a higher education degree. Most of these
studies also assume that all college attendees
work after graduation—an assumption that is
not supported by the data.' Given the scope
and limitations of previous work, a more
comprehensive and realistic study of the
impact of the state higher education system
on the Texas economy is clearly needed. [
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II. Economic Impact of
Out-of-State Expenditures

input-output analysis to estimate the

impact of expenditures from outside
sources on the regional economy.'* Here, we
use Type II final demand multipliers from the
Comptroller's 1986 input-output study to
determine the business and household spend-
ing generated by out-of-state higher educa-
tional students and federal expenditures.'®

Our analysis indicates that in fiscal 2001, an

estimated $878 million in expenditures by
out-of-state and international students at
community and technical colleges, public uni-
versities, and health-related institutions sup-
ported a total of $2.6 billion in economic
activity across the state. During the same year,
about $1.3 billion in federal and privately
supported research added another $4.4 billion
annually to the state economy. Finally, $276
million in out-of-state and international
expenditures at the University of Texas” MD
Anderson Cancer Center contributed another
$969 million to the Texas economy in fiscal
2001. Altogether, the $2.5 billion in out-of-
state student and higher education-related
research and health care expenditures pro-
duced a total of $8.0 billion in economic activ-
ity in Texas each year.

Regional economists have long used

Out-Of-State Student Expenditures

In this analysis, direct out-of-state student
expenditures were estimated first by calculat-
ing per-capita expenditures by institution and
program for five purposes: 1) tuition and fees,
2) books and supplies, 3) room and board, 4)
transportation and 5) personal expenses.
These per-capita expenditures were then
multiplied by the number of full-time equiva-
lent students at each institution to determine
average per-capita expenses, by category, for
community college, bachelor’s, master’s, doc-
toral and professional (primarily law and
medicine) programs. The resulting estimated
average per-capita expenditure, in each cate-
gory, was then multiplied by the number of
out-of-state and international students in the
program in 2001 to determine total out-of-
state expenditures (see Table 2.1)."7

Probably the most difficult data to obtain for
this portion of the study was out-of-state
tuition and fees by institution and program.
Unfortunately, there is no central source for
this information. Since the Texas Higher Edu-
cation Coordinating Board gathers only infor-
mation on in-state and out-of-state, communi-
ty college and undergraduate costs, informa-
tion on out-of-state graduate and professional
tuition and fees was collected from a wide
range of disparate sources, including U.S.
News’ America’s Best Graduate Schools and
directly from the individual institutions.

Almost half, or $389 million, of the estimated
$878 million in out-of-state and internation-
al student higher education-related
expenditures are for tuition and fees.
The bulk of the remaining expenses
are for room and board. Multiplying
these out-of-state tuition and fees,
room and board and other expendi-
tures by the appropriate multiplier
yields a total economic impact on
the state of about $2.6 billion.

Almost half, or $389
million, of the
estimated $878

million in out-of-state
research and related expenditures and international

Research and Related Expendi-
tures

The Texas Higher Education
Coordinating Board reports that
Texas higher education institu-
tions spent $1.8 billion on

in fiscal 2001. Well over half the
total, or $991 million in funding,
was supported by the federal
government. Other major sources
of research-related funding
included state government ($357
million), private corporations
($333 million) and locally generated institu-
tional funding ($129 million). See Table 2.2.
By far, the greatest beneficiary of higher
education research-related expenditures is
medical sciences. In fiscal 2001, higher educa-
tion spent a total of $586 million on research-
ing the cause, prevention and treatment of a
wide range of diseases including cancer, heart
and vascular diseases and diabetes (see Table

student higher
education-related
expenditures are for
tuition and fees.

Carole Keeton Strayhorn, Texas Comptroller 7
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Table 2.1
Economic Multiplier Impacts of

Out-of-State Higher Education Student Expenditures, Fiscal 2001

_Number of Students™ Aver Expen:
Total Int'l & Out-of-State Tuition & Books & Room & Trans-

Personal Total

Institution FTEs Percent Number Fees Supplies Board portation Expenses Expenses
Community & Technical Colleges 263,479 6.0% 15,809  $2,604 $759  $4,198 $1,214  $1,332  $10,107
Public Universities

Bachelor's Programs 296,411 10.5% 31,123 $9,006 $759  $5,746 $1,360  $1,643 $18,514
Master's Programs 43,896 10.5% 4,609  $9,867 $797  $5,746 $1,360  $1,643 $19,413
Doctoral Programs 12,102 10.5% 1,271 $7,082 $835 $5,746 $1,360 $1,643 $16,666
Professional Programs 5,610 10.5% 589 $14,022 $899 $5,746 $1,360  $1,643  $23,670
Total University Programs 358,019 10.5% 37,592 $9,125 $768  $5,746 $1,360  $1,643 $18,643
Health-Related Institutions
Bachelor's Programs 2,661 9.5% 253 $9,178 $724  $5,389 $1,578  $1,563 $18,432
Master's Programs 2,445  9.5% 232 $7,521 $790 $5,389 $1,578 $1,563 $16,841
Doctoral Programs 1,556  9.5% 148  $5,545 $859  $5,389 $1,578  $1,563 $14,934
Professional Programs 5945 9.5% 565 $20,429 $2,036 $5,389 $1,578  $1,563  $30,995
Total Health-Related Programs 12,607 9.5% 1,198 $13,714 $1,372 $5,389 $1,578 $1,563 $23,616
Institution Total Student Expenditures (Millions of $)
Community & Technical Colleges $41 $12 $66 $19 $21 $160
Public Universities $332 $29 $216 $51 $62 $689
Health-Related Institutions $16 $2 $6 $2 $2 $28
Total Higher Education $389 $43 $289 $72 $85 $878
Economic Multipliers 2.93 3.00 3.17 2.63 3.00 2.99
Institution Total Economic Impact (Millions of $)
Community & Technical Colleges $121 $36 $210 $50 $63 $481
Public Universities $972 $87 $685 $134 $185  $2,063
Health-Related Institutions $48 $5 $20 $5 $6 $84
Total Higher Education $1,141 $128 $916 $190 $254  $2,628

(1) Because FTE estimates were not available, headcount used for public health institutions.Sources: Carole Keeton Strayhorn, Texas Comptroller of Public Accounts and Texas Higher Education
Coordinating Board.

Health Care
In addition to educating the bulk of the state’s
doctors, dentists, nurses and other health-related

2.3). Other major expenditures during the year
included research on biological and other life
sciences ($383 million) and engineering ($264

million).

State and most institutional research-related
funding is obtained from in-state sources.®
Only the remaining $1.3 billion in federal and
mainly out-of-state privately funded research-
related expenditures can have a ripple effect
on the state economy. Multiplying these direct
out-of-state expenditures by the state research
and development multiplier of 3.32 generated
an estimated $4.4 billion annual economic
impact in the state in 2001."

professionals, the state’s nine public health-relat-
ed institutions provide valuable health care ser-
vices to their communities, the state and the rest
of the world. In fiscal 2001, state teaching hospi-
tals and related physician services provided a
total of $3.9 billion in health care services to
their patients. Almost two-thirds of these ser-
vices were provided at the University of Texas’
two largest medical centers. During the year,
the hospitals and physician services at the
University of Texas” Medical Branch in Galve-
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Table 2.2

Economic Impact of Texas Higher Education
Research & Related Expenditures, Fiscal 1999-2001

(Amounts in Millions $)

Fiscal Total Source of Funding Federal Economic Economic
Year Expenditures Federal State Institution Private & Private Multiplier Impact
1999 $1,504 $813 $293 $121 $277 $1,090 334 $3,619
2000 $1,648 $895 $324 $134 $295 $1,190 3.32 $3,951
2001 $1,810 $991 $357 $129 $333 $1,324 382 $4,396

Sources: Carole Keeton Strayhorn, Texas Comptroller of Public Accounts and Texas Higher Education Coordinating Board, Research Expenditures, Annual Updates.

ston provided $992 million in health care ser-
vices, while UT’s MD Anderson Cancer Center
provided $1.5 billion in medical care (see
Table 2.4).

Although all of these public health-related
institutions provide a vital service to Texans, MD
Anderson Cancer Center in Houston is the only
one that provides a significant amount of care to
patients from other states and nations.?*® Accord-
ing to the University of Texas Office of Health
Affairs, about 40 percent of MD Anderson’s
patients come from outside Texas.?' Applying
this percentage to the difference between
$1.2 billion in teaching hospital revenues and
the $466 million in nonreimbursed charity

care, bad debt, and other deductions and
allowances indicates that approximately $276
million in the net cash revenues received by
the hospital during fiscal 2001 was from out-
of-state patients.? Multiplying these out-of-
state expenditures by the Texas health care
multiplier of 3.51 indicates that MD Anderson
has a total direct and indirect economic
impact of about $969 million on the Texas
economy.

Federal Indirect Cost Recovery

As part of administering federally supported
programs, higher education institutions and
other state agencies are reimbursed by the fed-

Table 2.3
Sources and Expenditures of Higher Education

Research-Related Funding, Fiscal 2001

(Amounts in Millions $)

Source of Funding Percent of Federal/ Percent of
Research Field Federal State Institution Private Total Expenditures Private Expenditures
Medical Sciences $336 $74 $31 $145 $586 32.4% $481 36.3%
Biological & Life Sciences $2117 $72 $28 $66 $383 21.2% $283 21.4%
Engineering $137 $67 $16 $44  $264 14.6% $181 13.7%
Environmental Sciences $89 $20 $4 $10 $123 6.8% $99 7.5%
Physical Sciences $72 $21 $5 $19 $116 6.4% $90 6.8%
Agricultural Sciences $23 $28 $9 $14 $73 4.0% $37 2.8%
Computer & Math Sciences $44 $15 $3 $6 $67 3.7% $49 3.7%
Business & Social Sciences $18 $19 $5 $10 $52 2.9% $28 2.1%
Other Research & Development  $46 $28 $14 $17 $105 5.8% $63 4.8%
Other Sponsored Activities $10 $14 $13 $3 $40 2.2% $13 1.0%
Total Research-Related $991 $357 $129 $333 $1,810 100.0% $1,324 100.0%

Sources: Carole Keeton Rylander, Texas Comptroller of Public Accounts and Texas Higher Education Coordinating Board, Research Expenditures, April 2002.
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Table 2.4

Gross Patient Revenues of
Texas Public Health-Related Institution Hospitals
and Physician Practice Plans, Fiscal 2001
(Amounts in Millions $)

Teaching Physician Total Gross
Hospital Services Patient
Health-Related Institution Revenues(1) Revenues Revenues
UT Medical Branch-Galveston $724 $268 $992
UT MD Anderson Cancer Center $1,157 $362 $1,519
UT Southwestern Medical Center-Dallas $557 $557
UT Health Science Center-Houston(2) $36 $259 $295
UT Health Center-Tyler $102 $29 $131
UT Health Science Center-San Antonio $229 $229
Texas Tech Health Science Center $130 $130
University of North Texas HSC-Fort Worth $24 $24
Texas A&M Health Science Center(3) _ $11 $11
Total Patient Revenues $2,019 $1,869 $3,888
(1) Includes both in-patient and out-patient services.
(2) Teaching hospital revenues are for the Harris County Psychiatric Center.
(3) Includes Baylor College of Dentistry. Physician practice plan revenues are for fiscal 1999.
Sources: Carole Keeton Strayhorn, Texas Comptroller of Public Accounts, University of Texas System, and Public Health-Related Institutions.

eral government for overhead and other indi-
rect program-related expenses. The
2002-03 appropriations bill cur-
rently allows health-related institu-
tions to retain all of their $104 mil-
lion per year in total “indirect cost
recoveries.”” Public universities, on
the other hand, net only half of
their $71 million in annual indirect
recovery proceeds in their method of
financing.” The remaining almost $36
million per year in revenues is offset by
a general revenue appropriation
reduction.”®
Although the current appropria-
tion of these funds may help
finance the general operations of
state government, Texas may be
bypassing a potentially greater
economic return to the state.
According to the Comptroller's
input-output model, research and

Thus, if the currently
unallocated $36
million in federal cost
recoveries were
redirected to the
public universities for

research purposes, development expenditures pro-
the overall state duce $3.32 in economic output

. for every dollar invested in the
economy Woulfi g ain original research. Thus, if the cur-
almost $118 million
per year.

rently unallocated $36 million in federal cost
recoveries were re-directed to the public uni-
versities for research purposes, the overall
state economy would gain almost $118 million
per year.

A recent report by the Rand Corporation fur-
ther buttressed the case for the state redirect-
ing all federal indirect cost recovery dollars to
the higher education institution originally per-
forming the research. Although they recover
almost all the direct costs, the study found U.S.
universities only recover about 70 to 90 per-
cent of the facility and administrative expenses
of performing federal projects. Nationally, uni-
versities are shortchanged between $700 mil-
lion to $1.5 billion annually in overhead costs
associated with federal research.” Even
though specific figures are not published by
the state, National Science Foundation statis-
tics indicate Texas received $814 million out of
a total of $15.1 billion in federally sponsored
university research in 1997.%” Therefore, the
loss in facility and administrative cost reim-
bursement in Texas appears to be about $40
million to $80 million annually.[]
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[1I. Impact on Higher Earnings

the economic impact of higher education

is by examining the earnings of its stu-
dents. Our analysis indicates that the Texas
higher education system increases the dis-
counted present value of the earnings of its
attendees and graduates by an estimated
$12.6 billion. Of this total, just more than half,
or $6.6 billion, in additional earnings is con-
tributed by those who earn bachelor’s
degrees. The bulk of the additional gain is
attributed to those who earn associate and
professional degrees, along with those who
attend college, but do not graduate.

The traditional approach used to measure

Theoretical Considerations

Beginning with the work of Jacob Mincer
and Theodore Schultz, economists long have
investigated the relationship between a per-
son’s stock of educational knowledge, or
“human capital,” and future earnings capabili-
ty.?® Much like a business contemplating pur-
chasing a particular piece of equipment, a
rational individual compares the future earn-
ings gained from a particular educational
“investment” relative to its costs, then picks
an educational program that maximizes the
return on that investment. This return then
can be compared to other non-educational
long-term investments, such as the stock mar-
ket, to see if the educational investment is a
worthwhile pursuit.

Another way to measure the return from a
particular educational investment is to com-
pute the rate that equates the discounted
gains in future earnings to the current direct
and indirect costs of attending school. In cal-
culating this “internal rate of return,” howev-
er, only earnings realized from the additional
educational knowledge may be included and
not earnings that a person would have gained
anyway because of higher intelligence, abili-
ty, and/or socioeconomic status.

Selectivity bias—where more intelligent
and/or talented students generally undertake
higher educational coursework—complicates
this issue and makes it very difficult to sepa-

rate the earnings gains attributable to only
higher education. According to educational
experts, roughly 79 percent of the earnings
differential between baccalaureate and high
school graduates is due to knowledge gained
in college alone. This “alpha factor” increases
with the level of education, reaching approxi-
mately 90 percent at the graduate level.”

Indirect expenses, such as foregone earn-
ings, are another important consideration in
calculating the costs of attending school. Lost
earnings while attending college, averaging
almost $26,000 per year for high school grad-
uates are, by far, the most significant cost of
pursuing a higher education degree.

Finally, for students who live away from
home while attending school, careful consid-
erations much be given to whether other
expenses, such as room and board, should be
included as a college-related expense. These
costs are probably relevant for an under-
graduate attending college outside of
reasonable commuting distance
from their parent’s home. For most
students, however, including under-
graduate commuters and
graduate/professional students, who
would have been incurring these
expenses anyway, the cost should not be
included.

Indirect expenses, such
as foregone earnings,
are another important
consideration in calcu-
lating the costs of

attending school.

Data Considerations

In preparing these estimates,
three data considerations are
also important. First, because of
its relatively small sample size,
the U.S. Bureau of the Census’s
Current Population Survey
national, rather then state-level
earnings data was used to compute the rate of
return (and present values) used in this study.
Our implicit assumption, however, that Texas
and U.S. earnings differentials are similar is
not far off the mark. Table 3.1 shows that
from 1991 through 2000, the earnings gain of
Texas college graduates versus high school
graduates has averaged only slightly more
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Table 3.1
Texas and U.S. Earnings
from Bachelor’s or Greater

Compared to High School Degrees,
1991-2000
(Real 2000 $)

Median Earnings

Texas United States Texas Versus US Gain
HS BA+ Gain BA+ Gain Ratio (%) 3-Yr Avg_
1991 $19,722 $40,456 $20,734 $21,980 $41,408 $19,428 106.7%
1992 $19,631 $39,263 $19,632 $21,867 $41,546 $19,679 99.8%
1993 $20,259 $38,135 $17,876 $21,673 $41,454 $19,782 90.4% 99.0%
1994 $19,745 $39,490 $19,745 $22,380 $41,119 $18,739 105.4% 98.5%
1995 $19,204 $39,453 $20,249 $22,852 $41,077 $18,226 111.1% 102.3%
1996 $20,854 $38,415 $17,561 $23,089 $41,336 $18,246 96.2% 104.2%
1997 $20,485 $38,984 $18,499 $23,394 $42,276 $18,882 98.0% 101.8%
1998 $22,022 $42,248 $20,226 $23,926 $44,175 $20,249 99.9% 98.0%
1998 $20,674 $41,451 $20,771 $24,630 $44,857 $20,226 102.7% 100.2%
2000 $22,000 $45,000 $23,000 $24,910 $46,166 $21,256 108.2% 103.6%
Average  $20,460 $40,290 $19,830 $23,070 $42,541 $19,471 101.8% 100.9%

Mean Earnings

Texas United States Texas Versus US Gain
HS BA+ Gain BA+ Gain Ratio (%) 3-Yr Avg

1991 $23,108 $45,569 $22,461 $24,236 $46,340 $22,104 101.6%

1992 $22,717 $43,875 $21,158 $24,127 $47,299 $23,172 91.3%
1993 $22,964 $45,169 $22,205 $24,649 $51,093 $26,444 84.0% 92.3%
1994 $23,508 $45,530 $22,022 $25,134 $51,740 $26,606 82.8% 86.0%
1995 $23,736 $50,721 $26,985 $25,897 $50,318 $24,421 110.5% 92.4%
1996 $26,485 $52,356 $25,871 $26,176 $51,219 $25,043 103.3% 98.9%
1997 $25,682 $54,926 $29,244 $26,440 $52,435 $25,996 112.5% 108.8%
1998 $25,500 $57,956 $32,456 $26,652 $54,308 $27,656 117.4% 111.1%
1999 $24,968 $55,403 $30,435 $27,418 $56,267 $28,849 105.5% 111.8%
2000 $26,679 $61,037 $34,358 $27,978 $57,737 $29,759 115.5% 112.8%
Average  $24,535 $51,254 $26,720 $25,871 $51,876 $26,005 102.4% 101.7%

Sources: Carole Keeton Strayhorn, Comptroller of Public Accounts; US Bureau of the Census, Current Population Survey.

than the same differential nationally. Given
the relatively small size of the CPS sample in
Texas (averaging 8,440 persons out of an
estimated state population of 21.2 million),
this difference is not significant.*

A second consideration in estimating higher
education returns is whether median or mean
earnings gains should be used. In the
Comptroller’s previous The Impact of the State
Higher Education System on the Texas Econo-
my, median earnings, where half the observa-

tions were above and half were below the
central measure, were used to avoid distorting
estimated earnings gains by a few, generally
high observations. However, to accurately cal-
culate total earnings gains by level of educa-
tional achievement (by multiplying the dis-
counted gain by the number of graduates) the
mean (or average) earnings gain, including
those few very-high earners, is statistically
more appropriate. This second approach is
used in this study.*
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Table 3.2
Estimated Rate of Return from

Texas Higher Education Bachelor’s Degree

U.S. Mean Earnings Differentials by Sex and Educational Attainment, 1991-2000
Real 2000 $
Workers 25 Years and Older
Bachelor’s vs. High School Degree
(Alpha Factor = 0.79)

Male Higher Education Gain Female Higher Education Gain

HS Graduate Bachelor’'s Difference Ratio HS Graduate Bachelor's Difference Ratio

or Equivalent Degree 20008 BA/HS or Equivalent Degree 20008 BA/HS
1991 $30,384  $49,754  $19,370 1.64 $17,673  $29,289 $11,616 1.66
1992 $29,856  $50,085  $20,229 1.68 $17,952  $30,212 $12,260 1.68
1993 $30,796  $53,485  $22,689 1.74 $18,052  $31,090 $13,038 1.72
1994 $31,510  $55,358  $23,848 1.76 $18,287  $31,809 $13,522 1.74
1995 $32,140  $54,009  $21,869 1.68 $19,106  $31,199 $12,093 1.63
1996 $32,874  $52,727  $19,853 1.60 $18,908  $32,468 $13,560 1.72
1997 $32,953  $55,271 $22,318 1.68 $19,295  $33,245 $13,950 1.72
1998 $32,658  $59,786  $27,128 1.83 $20,101  $34,434 $14,333 1.71
1999 $34,195  $61,488  $27,293 1.80 $19,955  $34,914 $14,959 1.75
2000 $34,568  $65,124  $30,556 1.88 $20,516  $36,500 $15,984 1.78
Average  $32,193  $55,709  $23,515 1.73 $18,985 $32,516 $13,532 1.71

College Costs
Year Tuition/Fees Books/Supplies Room/Board Transportation Personal Total Expenses

2001-02 $3,158 $758 $5,739 $1,364 $1,641 $12,660
Internal Rate of Return and Present Values
Male Lost Earnings & Weighted Female Lost Earnings & Weighted
Year All Costs Direct Costs Average Year All Costs Direct Costs Average
Freshman -$44,853 -$36,109 Freshman -$31,645 -$22,901
Sophomore -$44,853 -$36,109 Sophomore -$31,645 -$22,901
Junior  -$44,853 -$36,109 Junior  -$31,645 -$22,901
Senior  -$44,853 -$36,109 Senior  -$31,645 -$22,901
1 $18,5717 $18,5717 1 $10,690 $10,690
2 $19,134 $19,134 2 $11,011 $11,011
3 $19,708 $19,708 3 $11,341 $11,341
4 $20,300 $20,300 4 $11,681 $11,681
5 $20,909 $20,909 5 $12,032 $12,032
40 $58,834 $58,834 40 $33,855 $33,855
41 $60,599 $60,599 41 $34,871 $34,871
42 $62,4117 $62,417 42 $35,917 $35,917
43 $64,290 $64,290 43 $36,994 $36,994
44 $66,218 $66,218 44 $38,104 $38,104
45 $68,205 $68,205 45 $39,247 $39,247
Resident/ Resident/
Commute 59.3% 40.7% Commute 59.3% 40.7%
Return 11.48% 13.41% 12.27% Return 9.90% 12.51% 10.96%
NPV (6%)  $200,317 $230,615 $212,648 NPV (6%) $95,052 $125,351 $107,384

Sources: Carole Keeton Strayhorn, Texas Comptroller of Public Accounts and US Bureau of the Census, Current Population Survey.
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Finally, it was assumed that students at all
levels of study, except the bachelor’s degree,
would not incur additional room and board,
transportation and personal expenses because
they would have been commuters or living
away from home anyway. Based on data for
public universities, the Comptroller’s office
was able to compute that just over 40 percent
of students pursuing baccalaureate degrees
attended high school in the same metropoli-
tan area as the college or university they
attend.* Thus, in the calculations presented in
this chapter, it was assumed that 60 percent
of baccalaureate students would incur room
and board, transportation and personal
expenses while attending college and 40 per-
cent would not.

The Return from Texas Higher Education
Based on the alpha factors discussed above,
the Census Bureau’s national-level mean
earnings data and the tuition, fee and other
educational costs supplied by the Texas High-
er Education Coordinating Board,* the com-
bined male/female rate of return from earning

Table 3.3

a bachelor’s degree from a Texas higher edu-
cation institution is estimated to be approxi-
mately 11.5 percent (see Table 3.3). This esti-
mate falls roughly in the range of the 10 per-
cent to 14 percent return on a baccalaureate
degree found in similar studies across the
country.®

Also, probably because of diminishing
returns to higher levels of study, the rate of
return falls from nearly 15 percent for Texans
who attend some college to just under 11 per-
cent for those who earn a master’s degree.
But counter to other studies, our calculated
returns do not continue to drop at higher lev-
els of post-baccalaureate study.*® The return
was found to climb to 13 percent at the doc-
toral level and then to more then 18 percent
for lawyers, medical doctors and other profes-
sionals (see Table 3.3).

Finally, in all cases the return for education
equals, or in most cases greatly exceeds, the
10 percent long-term return generally expect-
ed from a diversified stock market
investment.®® Thus, in Texas, pursuing higher
educational study generally appears to be a

Texas Discounted Earnings Gains from

Higher-Education Degrees, Fiscal 2000

Higher Education Avg Graduates In-State Rate of NPV Earnings Employment Total Earnings
Degree Fiscal 1998-00 Percent Return (%) Gain/Worker (Percent) Gain (Mil of S)
Certificate 15,454 94.0% 12.34% $31,522 71.6% $355
Some College(1) 41,862 92.3% 14.93% $50,120 76.6% $1,484
Associate's 24,054 93.9% 13.43% $74,370 76.4% $1,284
Bachelor's 57,969 89.5% 11.52% $156,723 81.2% $6,605
Master's 18,170 89.5% 10.86% $82,174 81.3% $1,086
Doctoral 2,364 89.6% 13.09% $295,701 83.1% $520
Professional 2,801 90.0% 18.25% $614,407 82.8% $1,283
Total-All Degrees 162,674 91.3% 12.83% $107,454 79.1% $12,618

(1) Estimated number of students who leave associate and baccalaureate programs without a degree per year.

Source: Carole Keeton Strayhorn, Texas Comptroller of Public Accounts.
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good long-term investment. In this analysis,
students are assumed to reap the benefits of
their educational investment over a working
lifetime of 45 years—generally from age 22
years to retirement at 67.

The Present Value of
Texas Higher Education

Another way to examine the value of an
educational investment is to calculate the pre-
sent value of future earnings gains and sub-
tract the current (direct and indirect) costs of
that investment. Unlike the rate of return
approach, however, the interest rate used to
discount future earnings in this calculation is
determined by external market conditions,
rather than internally determined in the cal-
culation.

One major disadvantage with present value,
compared to rate of return calculations, is that
the magnitude of a discounted present value
is generally proportional to the value of the
educational investment and, thus, the return
from one type of educational investment can-
not be directly compared to another. However,
discounted present values can be aggregated
over a wide class of educational pursuits to
determine the total economic contribution of
higher education.

Table 3.3 shows that the discounted present
value of the most costly educational endeav-
ors, including professional ($614,400) and
doctoral ($295,700) degrees, are much greater
than those who earn only a one-year commu-
nity college certificate ($31,500). For the most
common bachelor’s degrees, the net present
value of the earnings gain, less direct and
indirect expenses—including foregone
income—averages approximately $156,700.
Multiplying this earnings gain by: 1) the 90
percent of 58,000 BA and BS graduates from
in-state sources and 2) the slightly more than
80 percent of bachelor’s graduates who
obtain jobs,*” yields a discounted present
value to the Texas economy of approximately
$6.6 billion. Aggregating these calculations

over all levels of study yields a net present
value of the Texas higher education system of
$12.6 billion. The lion's share, or about $9.7
billion, is gained by undergraduates (commu-
nity college certificates, some college, associ-
ate’s and bachelor’s degrees), with the
remaining $2.9 billion earned by those with
more advanced master’s, doctoral and profes-
sional degrees.

In this calculation, the interest rate used to
discount future earnings can have a profound
impact on the estimated net value of the edu-
cational system. Since higher discount rates
place less value on future earnings compared
to current educational costs, the higher the
discount rate, the lower the net value of the
educational system to society. Because educa-
tion benefits not only the individual, but all
members of society, and earnings gains are
reaped over a relatively long period of time,
the Comptroller’s office used the current U.S.
30-year treasury rate of approximately 6 per-
cent for those calculations.*®

Impact of State Economic Output

Since earnings represent only a portion of
the economy, this estimated $12.6 billion gain
from Texas higher education graduates tells
only part of the story. There are several theo-
retical and empirical issues measuring labor’s
share of the national economy.* Figures,
however, from the U.S. Bureau of Economic
Analysis indicate earnings represent almost
54 percent of Texas gross state product.*
Dividing this $12.6 billion discounted earn-
ings gain by 54 percent indicates that higher
education produces a net discounted value of
$23.5 billion of higher output annually for the
Texas economy. Based on the earnings gains,
77 percent, or $18.1 billion, of the increased
output is attributable to graduates with bach-
elor’'s and other undergraduate degrees. The
remaining $5.4 billion is attributable to stu-
dents with advanced degrees. [

Carole Keeton Strayhorn, Texas Comptroller 135




- Specaal ‘Repeort: Impact of Higher Education

tion’s effects on the state’s economy is by

calculating the economic gains derived

from improved productivity. This relationship

directly addresses the crucial question of what

higher education does to expand the productive

capacity of the economy—quite apart from the

dollars injected into the system that generate

spending and re-spending through the
multiplier effect.

This question may be the most
crucial of all because much of the
support higher education receives

comes from the government. This
means that there is no market
mechanism to directly assess the
value of this spending. The importance
of this lack of a market allocation
mechanism is best demonstrated

One approach to measuring higher educa-

nr

The primary economic
impact of higher
education is through
augmenting the
knowledge and skills
of the workforce.

by considering the dilemma of
government-sponsored ditch dig-
ging. Public money spent digging
a ditch will most certainly ripple
through the economy creating
many jobs directly and indirectly.
The same can be said of public

funds used to fill up the ditch
when it is completed. But the
telling question is how much the productive
capacity of the overall economy increased after
paying for this work?

Productivity and Economic Growth

According to traditional economic growth the-
ory, growth occurs by employing more basic
inputs—more labor, capital or land.*' This
approach, however, presents at least some cir-
cular logic. If we employ more basic inputs, we
produce more output. The more fundamental
question is how to get the additional resources
to fuel the increased production?

One key to this process is utilizing the existing
resources more efficiently. For example, if
instead of taking 200 hours to build one car, a
change in the assembly procedures enables the
car to be built in only 100 hours, then the labor

IV. Impact on Economic Productivity

supply effectively has been doubled. Thus,
streamlining productivity—getting more done
each hour of work—-has the effect of increasing
the labor supply just as genetically engineering
plants to produce more cotton effectively
increases the “supply” of land.

Labor can become more productive if:

+ there is more physical capital employed
per worker (physical capital includes struc-
tures and equipment as well as public
infrastructure);

+ the health or skills of human beings
increases—this is known as human capi-
tal; or

+ the stock of accumulated abstract knowl-
edge grows, thereby increasing knowledge
capital.

The primary economic impact of higher educa-
tion is through augmenting the skills of the work
force, although institutions of higher education
also serve as repositories and transmitters of
knowledge capital. The chief distinction
between human capital and knowledge capital
is that human capital cannot be separated from
the human who possesses it.*

Universities, colleges and other higher educa-
tion institutions are crucial in improving produc-
tivity since they produce two kinds of capital—
human capital and knowledge capital—reflect-
ing their dual roles as both educational and
research institutions. In practice, it is extremely
difficult to measure separately the impacts of
these two roles. For example, is it the techno-
logical sophistication and research skills of the
faculty at a highly respected engineering school
that draws industry to the area? Or is the real
drawing card the skills and abundance of stu-
dents at the institution that the industry hopes
to employ? Undoubtedly, both matter. In most
cases, however, the teaching and research
functions of most universities are joint products
and attempting to measure the effects of just
one of these functions on the local economy
likely will result in measuring some of both.

This analysis focuses on the role of Texas
institutions of higher education in augmenting
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the amount of human capital in the economy.
That role is particularly crucial for the state
economy. If state institutions stopped educating
students, the flow of human capital into the
economy would diminish almost instantaneous-
ly, barring massive out-migration of Texas stu-
dents to institutions in other states followed by
reverse migration back into the state.

The impact of this imaginary shutdown of
higher education on the amount of human capi-
tal available to the Texas economy contrasts to
the longer-term effects it would have on the
stock of knowledge or research spin-offs. Clear-
ly, the sum of human knowledge would not
evaporate if Texas” higher education institutions
ceased operating. But over the long term, the
Texas economy would surely suffer.

Labor Productivity Responses to Education

There have been a few studies in the United
States attempting to measure the effects of
human capital investments on economic output.
And many of these stumble with subjective
measures of output, making it difficult to gener-
alize their results.* Other efforts, such as a study
of training investments by Ann Bartel, have
been able to measure more objective productiv-
ity gains from education and training. But a
low, six percent survey response rate makes
these estimates questionable.*

Recent investigations have employed a more
substantial survey base, tying data from the
National Center on the Educational Quality of
the Workforce to output, sales and other firm-
level data from the U.S. Bureau of the Census’
Annual Survey of Manufactures.* This broad
database generated responses from 3,358 busi-
ness establishments, representing a 64 percent
survey response rate. From this data, Sandra
Black and Lisa Lynch of the National Bureau of
Economic Research estimated that a 10 percent
increase in the average educational level of
workers resulted in a 4.9 percent to 8.5 percent
increase in economic output in manufacturing
and a 5.9 percent to 12.7 percent productivity
improvement in non-manufacturing industries.*
In this sample, manufacturing workers averaged
12.5 years and non-manufacturing workers
averaged 13 years of education.”

Productivity in Texas Higher Education
For the purposes of this analysis, the

Comptroller’s office assumed that the pro-

ductivity estimate appropriate for Texas

higher education lies at the low end of Black
and Lynch's calculations. That is, a 10 per-
cent increase in the average education of a
worker would result in a 4.9 percent eco-
nomic gain in manufacturing or a 5.9 per-
cent gain in non-manufacturing. The use of
these lower productivity-response relation-
ships is the result of three considerations.

First, the average education of the workers in
the sample employed by Black and Lynch is
below that of the average Texas higher educa-
tion student. If Black and Lynch had estimated
their models using a sample of just college-edu-
cated workers, their measured educational pro-
ductivity would probably have been somehow
lower because of declining marginal returns.*
Accordingly, we expect a slightly lower impact
than that found by Black and Lynch because we
are applying it to a more highly educated popu-
lation.

Second, Black and Lynch were concerned
with what the productivity effects of increased
education were and not how these effects were
generated. The distinction, reflected in the
“alpha factor” discussed in Chapter III, concermns
how the effects of additional education are
influenced by the institution, as opposed to the
inate abilities of the students. In the same way
estimates of the wage gains attributable to the
institution of higher education must be lowered
to reflect the natural abilities of the students.

Finally, in order to produce the most reason-
able estimates, it is necessary to err on the con-
servative side in producing estimates of the
effects of higher education on economic output.

Increasing Texas’ Human Capital Stock
through Higher Education

To translate Black and Lynch'’s calculations
into an estimate of the economic effects of high-
er education on the Texas economy requires an
estimate of the annual contribution of Texas’
higher education system to the educational
base of the state’s employed labor force.

The top portion of Table 4.1 presents the
enrollment figures in Texas’ public higher edu-
cational institutions from fiscal 1999 to 2001. On
average, during this period the Texas higher
education system generated 621,000 school-
years of education. Yet, not all of this added
education could be counted on to stay in Texas.
To adjust for migration of students, it is assumed
that all out-of-state students would return to
their place of origin and all in-state students
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would remain in Texas. Accordingly, it is esti-
mated that the state’s higher education system
annually pumps 567,000 school-years of educa-
tion into the Texas population over age 18.
Since Texas’ relatively strong economy allows it
to retain at least some of the out-of-state stu-
dents currently studying in the state, if anything,
this assumption may be overly conservative.

Because Black and Lynch's productivity rela-
tionships measure the effects of increasing edu-
cation on the employed work force, only that
educational improvement provided to the
employed work force should be considered to
affect productivity. According to Texas-specific
Current Population Survey estimates, approxi-
mately 80 percent of the civilian population
with at least some college education is
employed so the Texas higher education sys-
tems injects approximately 453,000 school-
years of additional education into the employed
workforce each year.

The middle section of Table 4.1 presents the
Comptroller’s estimated Texas resident popula-
tion by age group in 2001 and the average
number of school years attained by these
groups. Combining these two data items indi-
cates that the Texas population 18 years and
older represents a combined 188 million
school-years of education. Adjusting for non-
workers indicates that the educational base of
the employed workforce in Texas is 126 million
school-years of education.” As such, the
453,000 school-years of education produced by
the state’s higher education system results in
increasing the educational base of the
employed work force by 0.36 percent annually.

Applying this gain to Black and Lynch’s pro-
ductivity estimates indicates that the Texas
higher education system increases productivity
by 0.18 percent in manufacturing and by 0.21
percent in non-manufacturing each year. These
productivity gains applied to Texas manufactur-
ing and non-manufacturing gross state product
indicates that higher education adds $1.5 bil-
lion to the state’s economy through productivity
gains or $3,384 per full-time equivalent
employed student (bottom of Table 4.1).

This gain, by itself, does not incorporate two
important considerations. First, what is the pub-
lic and private cost to the economy of procuring
this gain? And second is the recognition that
this gain, like other capital investments, does
not represent a one-time phenomena, but gen-
erates a lifetime of returns.

To reflect the first consideration, Table 4.2
notes the two main components of the cost of
education. First, are the earnings lost while in
school, which from 1991 to 2000 averaged
$25,600 per year. Table 4.2 also notes the
average annual college costs for the 2000-01
fiscal year of $14,100. These costs include both
those paid directly by the student and by state
and local governments, based on direct educa-
tional all-fund appropriations in the 2000-01
General Appropriation Act and community col-
lege tuition, fees and property tax levies.*

Together these costs total $39,700 in the first
year and more than offset the net productivity
gain of almost $3,400 per student. But, since
the productivity gains of increased education
continue to produce economic gains throughout
the student’s 45-year working lifetime, these
productivity gains produce a stream of income
gains throughout the years that rises with infla-
tion (assumed to be 3 percent annually). Dis-
counting this stream of income gains over time
at a rate of 6 percent indicates a net present
value of almost $40,000 per student for a year
of education. Considering the potential Texas
work force of 453,000 working students taught
by the Texas higher education institutions, this
amounts to a total net gain to the Texas econo-
my of $18 billion.

Other Considerations

This attempt to measure the impact of Texas’
higher education system on the state’s economy
has considered the effects of higher education
on the productivity of the Texas work force.
Increased productivity effectively increases the
supply of labor available to the economy, which
allows the economy to expand. This effect relies
on the ability of the educational system to aug-
ment the supply of human capital available to
the economy.

But this analysis largely ignores the knowl-
edge capital function that Texas” higher educa-
tion system also performs. To the degree that
the effects of increasing the stock of knowledge
capital in the state is not included, this analysis
of the economic effects of higher education in
somewhat understated.

Clearly the knowledge function of Texas’
higher educational system—basic and applied
research—is important to the economy. There
are numerous examples of discoveries, patents
and technology transfers through Texas univer-
sities and colleges that have helped companies
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Table 4.1

Estimated Impact of Higher Education on Texas Productivity

Fiscal Years

1999 2000 2001 3-Yr Avg In-State (%)
Higher Education Enrollment (FTE)
Community & Technical Colleges 249,903 255,886 263,479 256,423 94.0%
Public Universities 344,843 350,210 358,017 351,023 89.5%
Health-Related Institutions 15,374 12,410 12,607 13,464 90.5%
Total Public Higher Education 610,120 618,506 634,103 620,910 567,388
Total Percent Employed 80%
Total Number 453,002
Population, School Years and Workforce, 1999-2001 (thousands)
Resident School Years Work force
Age Group Population  Per Person  Total Percent School Yrs
18 to 24 Years 2,226 12.0 26,712 63.2% 16,882
25 to 44 Years 6,512 12.8 83,354 81.0% 67,516
45 to 64 Years 4,296 12.7 54,559 70.7% 38,573
65 Yrs and Older 2,909 11.3 23,617 14.7% 3,472
Total Population 18 Yrs and Older 15,124 12.4 188,242 67.2% 126,443

Black and Lynch Texas Economic Gains

Annual Educational Gain (thous)
Employed Higher Education

Students 453
Employed Population
18 Years and older 126,443
Annual Educational Gain 0.36%
Productivity - Texas
Response Function Gross State Product, 2000
Productivity Gain/10% Schooling Low High GSP (Mil of $) Percent
Manufacturing 4.9% 8.5% $101,105 13.6%
Nonmanufacturing 5.9% 12.7% $641,169 86.4%
Total Economy 5.8% 12.1% $742,274 100.0%
Estimated GSP Gain (Mil of $) Low High
Manufacturing $177 $308
Nonmanufacturing $1,355 $2,917
Total Economy $1,533 $3,225
Per Employed Student ($) $3,384 $7,120

(1) Because FTE estimates were not available, headcount used for public health institutions.
Sources: Carole Keeton Strayhorn, Texas Comptroller of Public Accounts, Texas Higher Education Coordinating Board and US Bureau of the Census, Current
Population Survey.

grow in the state and helped start new firms or tures most of the effects of both.*' Nonetheless,
even new industries. In a way, Chapter Two’s to the degree that the knowledge effects on the
efforts to account for research dollars flowing state’s economy are missed by both of these
into the state captures part of the knowledge two measurement efforts, this analysis underes-
function. Also, to the extent that this knowledge timates the true impact of Texas” higher educa-
function is truly a joint product with the human tional system on the state’s economy. [

capital function, measuring one probably cap-
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Table 4.2

Texas Discounted Productivity Gains
Real 2000 $

Lost Wages of High School Graduate or Equivalent

Year Males Females Average
1991 $30,384 $17,673 $24,029
1992 $29,856 $17,952 $23,904
1993 $30,796 $18,052 $24,424
1994 $31,510 $18,287 $24,899
1995 $32,140 $19,106 $25,623
1996 $32,874 $18,908 $25,891
1997 $32,953 $19,295 $26,124
1998 $32,658 $20,101 $26,380
1999 $34,195 $19,955 $27,075
2000 $34,568 $20,516 $27,542
Average $32,193 $18,985 $25,589

Average College Costs (1)
Year Tuition/Fees(2) Books/Supplies Room/Board Transportation Personal Total Expenses

2000-01 $10,892 $775 $1,605 $382 $459 $14,113
Internal Rate of Return and Present Values
Year Cost/Return
0 -$39,702
1 $3,384
2 $3,486
3 $3,590
4 $3,698
5 $3,809
40 $10,717
4] $11,039
42 $11,370
43 $11,711
44 $12,062
45 $12,424
Rate of Return 11.26%
NPV (6%) $39,725
Total Economic Gain
$/FTE Students  Gain (Mil of $)
Present Value $39,725 453,002 $17,995

(1) Room and board, transportation, and personal expenses included for only non-commuting bachelor's-degree students.
(2) State and local higher education all-funds appropriation, including community college, tuition/fees and property tax levy, per full-
time equivalent student.

Source: Carole Keeton Strayhorn, Texas Comptroller of Public Accounts.
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