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PREFACE

The EMSI impact model left the development stage late in 2000 after undergoing
field tests with eight pilot colleges. We have now applied the model to generate more
than 900 studies for colleges in the US, Canada, the UK, and Australia. Along the
way we have continuously adapted the model in an ongoing effort to ensure that it

conforms to best practices and that it stays relevant in today’s economy.

With the release of the present version of the model, we introduce a more dramatic
set of revisions. Two of the most significant improvements include the “substitution”
adjustment, which we apply in our calculation of student productivity effects (see pg.
37); and our attrition module, which examines the movement of workers in and out
of the regional workforce (see pgs. 17 and 22). These and other revisions have
naturally caused variances in the results between the current model and those of

previous versions.

Economic changes also contribute to variances in the results. This is because several
important variables in the model are integrally tied to economic indicators such as
regional earnings, state and local tax rates, and economic output. All of these
fluctuate as economic conditions change or as government puts new policies into

practice.

Given the model revisions and economic shifts, differences between this study and
those previously conducted by EMSI are normal and even expected. Because of this,
we encourage readers to view the results of this study as a snapshot of current
conditions, not as a benchmark for making comparisons across years. Such
comparisons are difficult to do and often lead to erroneous conclusions about college

performance.

As you read through this report, therefore, please keep in mind that the results reflect
the latest version of the model and are largely informed by the current state of the
economy. Variances between the results and those of past studies are not to be taken
as indicative of college performance but rather as a reflection of today’s economic

conditions and prevailing economic theory.
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INTRODUCTION

Study overview

Washington's community and technical colleges generate a wide array of benefits.
Students benefit from higher personal income, and society benefits from cost savings
associated with reduced welfare and unemployment, improved health, and reduced
crime. Education, however, requires a substantial investment on the part of students
and taxpayers. All of the education stakeholders, therefore, want to know if they are
getting their money’s worth. In this study, Washington's community and technical
colleges investigate the attractiveness of their returns as public training providers
relative to alternative public investments. The following two analyses are presented:

1) investment analysis, and 2) economic growth analysis.

Investment analysis

The investment analysis captures private and public benefits that accrue to students
and taxpayers in return for their educational support. Private benefits include higher
income of students, while public benefits include growth in income plus an
assortment of positive externalities such as improved health and lifestyle habits,
reduced crime, and fewer claims for social assistance. All of these annual benefits
continue and accrue into the future for as long as students are in the workforce. To
determine the feasibility of the investment, the model projects benefits into the
future, discounts them back to the present, and compares them to present costs.
Results are displayed in the four following ways: 1) net present value, 2) rate of

return, 3) benefit/cost ratio, and 4) payback petiod.

Economic growth analysis

The economic growth analysis focuses on the role Washington's community and
technical colleges play in promoting economic development by increasing consumer
spending and raising the skill level of the labor force. This in turn leads to more jobs,
increased business efficiency, greater availability of public investment funds, and
eased tax burdens. Results are expressed in terms of income, which comprises both
labor income (ze., wages, salaries, and proprietors’ income) and non-labor income
(z.e., dividends, interests, and rents). In general, college-linked income falls under the
following three categories: 1) income generated by the annual operating expenditures
of Washington's community and technical colleges, 2) income generated by the
spending of out-of-state students; and, 3) income generated by college skills

embodied in the workforce.
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Note of importance

Although the reports generated for Washington's community and technical colleges
are similar to those prepared for other statewide systems, the results differ widely.
These differences, however, do not necessarily indicate that some systems are
doing a better job than others. Results are a reflection of location, student body
profile, and other factors that have little or nothing to do with the relative efficiency
of the systems. For this reason, comparing results between state systems or using the

data to rank systems is strongly discouraged.

Organization of the report

This report has four chapters and seven appendices. Chapter 1 provides an overview
of Washington's community and technical colleges and the state economy. Chapter 2
presents the investment analysis results from the students’ and taxpayers’
perspectives. Chapter 3 considers the impact of the colleges on economic growth in
Woashington. Finally, Chapter 4 provides sensitivity analyses of some of the key

variables.

The appendices include a list of resources and references in Appendix 1, a glossary of
terms in Appendix 2, a discussion of the EMSI input-output model in Appendix 3, a
detailed explanation of the shutdown point (an adjustment factor) in Appendix 4, an
overview of the data and assumptions used in calculating the non-economic (ie.,
social) benefits of education in Appendix 5, a short primer on the investment analysis
results in Appendix 6, and an explanation of the alternative education variable in

Appendix 7.
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CHAPTER 1: PROFILE OF COLLEGES AND
THE STATE ECONOMY

Introduction

Estimating the benefits and costs of Washington's community and technical colleges
requires the following three types of information: (1) college and student body
profiles, (2) the economic profile of the state, and (3) statistics relating education to
improved social behavior. For the purposes of this study, information on the college
and student body profiles was obtained from the Washington State Board for
Community and Technical Colleges (SBCTC); data on the state economy were drawn
from public databases; and statistics on social behavior were provided by national

studies and surveys.
Community and technical college system profile

Revenues

Table 1.1 shows the annual revenues of Washington's community and technical
colleges by funding source—a total of $2.4 billion in FY 2009-10. These data are
critical in identifying annual costs of educating the student body from the
perspectives of students and taxpayers alike. As indicated, tuition and fees comprised
20.7% of total revenue, revenue from state government 45.4%, federal government
revenue 15.9%, and all other revenue (i.e., auxiliary revenue, sales and services,

interest, and donations) the remaining 18.0%.

Table 1.1: Revenue of Washington's community and
technical colleges by source, FY 2009-10 ($ thousands)

Source Total %
Tuition and fees $488,236 20.7%
State government revenue $1,069,808 45.4%
Federal government revenue $373,644 15.9%
All other revenue $423,210 18.0%
Total revenues $2,354,899 100.0%

* Numbers may not add due to rounding.

Source: Data supplied by SBCTC.
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Expenditures

Washington's community and technical colleges employed 15,978 FTE faculty and
staff in the 2009-10 reporting year. The combined payroll at the colleges amounted to
$1.1 billion. Other expenditures, including capital and purchases of supplies and
services, made up $1.2 billion. These budget data appear in Table 1.2.

Table 1.2: Expenses of Washington's community and
technical colleges by function, FY 2009-10 ($ thousands)

Source Total %
Salaries, wages, and benefits $1,071,467 46.8%
Capital expenditures and depreciation $278,730 12.2%
All other non-pay expenditures $941,375 41.1%
Total expenses $2,291,571 100.0%

* Numbers may not add due to rounding.

Source: Data supplied by SBCTC.
Student profile

Demographics

Washington's community and technical colleges served 469,907 students in the 2009-
10 reporting year (unduplicated).' The breakdown of the student body by gender was
43.2% male and 56.8% female, while the breakdown by ethnicity was 64.5% whites

and 35.5% students of color. The students’ median age was 31.”

Figure 1.1 presents the settlement patterns of students attending Washington's
community and technical colleges. As indicated, 91.5% of students remain in the

state, and the remaining 8.5% settle outside the state.

! Includes all funding soutces, e., state-funded, contract-funded, and student-funded.
2 Based on the number of students who reported their age, gender, and ethnicity.
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Figure I.1: Student settlement patterns
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Degrees, certificates, and credit production

Table 1.3A summarizes the breakdown of degrees and certificates awarded to
students. As indicated, Washington's community and technical colleges served 47
bachelor’s degree graduates, 18,317 associate’s degree graduates, and 3,160 long
certificate graduates in the 2009-10 reporting year. Table 1.3B shows the areas of
study for students continuing their education in 2009-10. The colleges served 102,145
transfer students, 17,152 dual enrollment students (7.e., Running Start, College in the
High School, and Tech Prep programs), 48,716 basic skills students, and 81,353
personal enrichment students. The majority of personal enrichment courses are self-
support classes, meaning no state funding is used to provide these courses. They are
funded solely by student tuition/fees or other non-state funds. In the analysis, we
exclude the credit production of personal enrichment students under the assumption
that they do not attain workforce skills that will increase their earnings. Workforce

and all other students comprised the remaining 199,016 students.

Also shown in Tables 1.3A and 1.3B is the credit production of each student group.
In the model, we use credits or credit hour equivalents (CHEs) as a measurement of
student achievement. Altogether, students at Washington's community and technical
colleges completed 6,199,774 credit hour equivalents (or CHEs) during the 2009-10
reporting year. The average number of CHEs per student (excluding personal
enrichment students) was 15.4. In Chapter 2 of this report, we describe in greater
detail how we attach a dollar value to the students’ CHE production and how this in

turn translates to quantifiable benefits to both students and the economy as a whole.
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Table 1.3A: Degrees and certificates, 2009-10

Category Headcount Total CHEs Avg. CHEs

Bachelor’s degree graduates 47 1,379 29.3
Associate’s degree graduates 18,317 611,781 334
Long certificate graduates 3,160 126,952 40.2

Table 1.3B: Continuing students - credit production by area of study

Category Headcount Total CHEs Avg. CHEs
Transfer students 102,145 1,974,762 19.3
Dual enrollment students 17,152 460,663 26.9
Basic skills students 48,716 194,078 4.0
Personal enrichment students 81,353 231,629 2.8
Workforce and all other students 199,016 2,598,531 13.1
Total/average (all students)* 469,907 6,199,774 15.4

* The overall average number of CHEs per student excludes personal enrichment students.

Source: Data supplied by SBCTC.

Economic profile of state

Since Washington's community and technical colleges first opened their doors to
students, they have been serving the state’s communities by supporting job growth
and creating income, providing state residents with easy access to higher education
opportunities, and preparing students for highly-skilled, technical professions. The
availability of quality education and training in Washington also attracts new industry
to the state, thereby generating new businesses and expanding the availability of

public investment funds.

Table 1.4 summarizes the breakdown of the Washington economy by major
industrial sector, with details on labor and non-labot income. Labor income refers to
wages, salaries, and proprietors’ income; while non-labor income refers to profits,
rents, and other income. Together, labor and non-labor income comprise a state’s

total gross state product, or GSP.’

As shown in Table 1.4, Washington’s GSP is approximately $291.9 billion, equal to
the sum of labor income ($201.7 billion) and non-labor income ($90.2 billion). In

3 See the glossary of terms in Appendix 2 for a full definition of GSP.
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Chapter 3, we use Washington’s gross state product as the backdrop against which

we measure the relative impacts of the colleges on economic growth in the state.

Table 1.4: Labor and non-labor income by major industrial sector in

Washington, 2010 ($ millions)*

Industry Sector

Labor
income

Non-
labor
income

Total
income

Agriculture, forestry, fishing and hunting $4,108 $2,133 $6,242 2%
Mining $375 $459 $834 <I%
Utilities $518 $1,241 $1,759 <I%
Construction $12,121 $1,417 $13,538 5%
Manufacturing $21,306 $11,777 $33,083 1%
Wholesale trade $9,623 $6,969 $16,593 6%
Retail trade $12,390 $7,006 $19,395 7%
Transportation and warehousing $6,999 $2,372 $9,371 3%
Information $13,333 $12,157 $25,490 9%
Finance and insurance $11,489 $9,642 $21,131 7%
Real estate and rental and leasing $4,725 $15,759 $20,484 7%
Professional and technical services $18,064 $3,100 $21,164 7%
Management of companies and enterprises $3,484 $635 $4,119 1%
Administrative and waste services $7,048 $1,922 $8,969 3%
Educational services $2,339 $289 $2,628 <1%
Health care and social assistance $19,858 $1,771 $21,630 7%
Arts, entertainment, and recreation $2,034 $729 $2,764 <1%
Accommodation and food services $4,683 $2,508 $7,191 2%
Other services, except public administration $5,595 $793 $6,389 2%
Federal government $13,983 $4,986 $18,969 6%
State and local government $27,591 $2,568 $30,159 10%
Total $201,667 $90,233  $291,901 100%
* Data reflect the most recent year for which data are available. EMSI data are updated quarterly.
 Numbers may not add due to rounding.
Source: EMSI.

Conclusion

This chapter presents the broader elements of the database used to determine the

results. Additional detail on data sources, assumptions, and general methods
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underlying the analyses are conveyed in the remaining chapters and appendices. The
core of the findings is presented in the next two chapters—Chapter 2 looks at
Washington's community and technical colleges as an investment, while Chapter 3
considers the role of the colleges in economic growth. The appendices detail a

collection of miscellaneous theory and data issues.
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CHAPTER 2: INVESTMENT ANALYSIS

Introduction

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

infeasible.

In this chapter, we consider Washington's community and technical colleges as an
investment from the perspectives of students and taxpayers, the major stakeholders.

The backdrop for the analysis is the entire state of Washington.

Student perspective

Analyzing the benefits and costs of education from the perspective of students is the
most obvious—they give up time and money to go to college in return for a lifetime
of higher income. The benefit component of the analysis thus focuses on the extent
to which student incomes increase as a result of their education, while costs comprise

the monies they put up.
Linking education to earnings

The correlation between education and earnings is well documented and forms the
basis for determining the benefits of education. As shown in Table 2.1, mean income
levels at the midpoint of the average-aged worker’s career increase for individuals
who have attained higher levels of education. These numbers are derived from
EMSD’s industry data on average income per worker in Washington," broken out by

gender, ethnicity, and education level using data supplied by the U.S. Census Bureau.

41t is important to note that wage rates in the EMSI model combine state and federal sources to
provide earnings that reflect proprietors, self-employed workers, and others not typically included in
state data, as well as benefits and all forms of employer contributions. As such, EMSI industry

earnings-per-worker numbers are generally higher than those reported by other sources.
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Figure 2.1: Average annual income at career midpoint
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Associate's Bachelor's Master's

Table 2.1: Expected annual income in Washington at midpoint of
individual's working career by education level

Education level Income Difference
Less than high school $23,500 n/a
High school or equivalent $36,500 $13,000
Associate’s degree $49,400 $12,900
Bachelor’s degree $70,900 $21,500
Master’s degree $85,500 $14,600

Source: Derived from data supplied by EMSI industry data and the U.S. Census Bureau. Figures are
adjusted to reflect average earnings per worker in Washington.

The differences between income levels define the marginal value of moving from one
education level to the next. For example, students who move from a high school
diploma to an associate’s degree may expect approximately $12,900 in higher annual
income. The difference between a high school diploma and the attainment of a

bachelor’s degree is even greater — up to $34,400 in higher income.

Of course, several other factors such as ability, socioeconomic status, and family
background also positively correlate with higher earnings. Failure to account for these
factors results in what is known as an “ability bias.” A literature review by Chris
Molitor and Duane Leigh indicates that the upper limit benefits defined by
correlation should be discounted by 10%.> As such, we adjust the gross increase in

income downward by 10%.

5 Chris Molitor and Duane Leigh, “Estimating the Returns to Schooling: Calculating the Difference
Between Correlation and Causation” (Pullman, WA: March 2001). Report available upon request.
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Determining the value per CHE

Not all students who attended Washington's community and technical colleges in the
2009-10 reporting year obtained a degree or certificate in the course of the year.
Some may have returned the following year to complete their education goals, while
others may have taken a few courses and entered the workforce without achieving a
credential. As such, the only way to measure the value of the students’ achievement is
through their credit hour equivalents, or CHEs. This allows us to see the benefits to

all students, not just to those who earn an award.

In the model, we calculate the value of the students’ CHE production through a
complex process that involves dividing the education ladder into a series of individual
steps, each equal to one credit. We then spread the income differentials from Table
2.1 over the steps required to complete each education level, assigning a unique value
to every step in the ladder.® Next, we apply a continuous probability distribution to
map the students’ CHE production to the ladder, depending on their level of
achievement and the average number of CHEs they achieve. Finally, we sum the
number of CHEs earned at each step and multiply them by their corresponding value

to arrive at the students’ average annual increase in income.

Table 2.2 displays the aggregate annual higher income for the student population at
Washington's community and technical colleges. Also shown are the total CHEs
generated by students and the average value per CHE. Note that, although each step
in the education ladder has a unique value, for the sake of simplicity, only the total

and average values are displayed.

Table 2.2: Aggregate higher income at students’ career
midpoint and average value per CHE

Higher annual income, aggregate (thousands) $694,384
Total non-leisure credit hour equivalents (CHEs) 5,968,145
Average value per CHE $ll6

* Numbers may not add due to rounding.

Source: EMSI impact model.

Here a qualification must be made. Research shows that earnings levels do not

remain constant; rather, they start relatively low and gradually increase as the worker

¢ Students who obtain a certificate or degree during the reporting year are granted a “ceremonial
boost” in the calculations in recognition of the fact that an award has greater value than the individual

steps required to achieve it.
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gains more experience. Research also indicates that the earnings increment between
educated and non-educated workers grows through time. This means that the
aggregate annual higher income presented in Table 2.2 will actually be lower at the
start of the students’ career and higher near the end of it, gradually increasing at
differing rates as the students grow older and advance further in their careers. To
model this change in earnings, we use the well-known and well-tested Mincer

function, which we discuss more fully in the next section.

Generating a benefits stream

The two names most often associated with human capital theory and its applications
are Gary Becker and Jacob Mincer.” The standard human capital earnings function
developed by Mincer appears as a three-dimensional surface with the key elements
being earnings, years of education, and experience. Figure 2.2 shows the relationship
between earnings and age, with age serving as a proxy for experience. Note that, since
we are using the graph strictly for illustrative purposes, the numbers on the axes are

not shown.

Figure 2.2: Earnings for 12 vs. 14 years of education

Earnings

Age

12 years of education —a— 14 years of education

Figure 2.2 illustrates several important features of the Mincer function. First, earnings
initially increase at an increasing rate, later increase at a decreasing rate, reach a
maximum somewhere after the midpoint of the working career, and then decline in
later years. Second, at higher levels of education, the maximum level of earnings is
reached at an older age. And third, the benefits of education, as measured by the

difference in earnings for two levels, increase with age.

7 See Gary S. Becker, Human Capital: a Theoretical Analysis with Specific Reference to Education (New Y ork:
Columbia College Press for NBER, 1964); Jacob Mincer, “Schooling, Experience and Earnings” (New
York: National Bureau of Economic Research, 1974); and Mincer, “Investment in Human Capital and
Personal Income Distribution,” Journal of Political Economy, vol. 66 issue 4, August 1958: 281-302.
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In the model, we employ the Mincer function as a smooth predictor of earnings over
time,” for as long as students remain active in the workforce. Using earnings at the
career midpoint as our base (Table 2.1), we derive a set of scalars from the slope of
the Mincer curve to model the students’ increase in earnings at each age within their
working careers. The result is a stream of projected future benefits that follows the
same basic shape as the Mincer curve, where earnings gradually increase from the
time students enter the workforce, come to a peak shortly after the career midpoint,
and then dampen slightly as students approach age 65 (when people generally start

working fewer hours or retire).

The benefits stream generated by the Mincer curve is a key component in deriving
the students’ rate of return. However, not all students enter the wotkforce at the end
of the reporting year, nor do all of them remain in the workforce until age 65. To
account for this, we discount the students’ benefit stream in the first few years of the
time horizon to allow time for those who are still studying at the colleges to complete
their educational goals and find employment. Next, we discount the entire stream of
benefits by the estimated number of students who will die, retire, or become
unemployed over the course of their working careers.” The likelihood that students
will leave the workforce increases as they age, so the older the student population is,

the greater the attrition rate applied by the model will be.

Having calculated the students’ benefits stream and adjusted for attrition, we next

turn to student costs. These are discussed more fully in the next section.

Calculating student costs

Student costs comprise tuition and fees, books and supplies, and the opportunity cost
of time. Tuition and fees amount to $488.2 million (see Table 1.1). Full-time students
also spend an average of $1,036 per year on books, supplies, and equipment.'’
Multiplying this figure by the number of full-time equivalents (FTEs) achieved by the
student population yields approximately $112.4 million spent on books and supplies
in the 2009-10 reporting year.

8 The Mincer equation is computed based on estimated coefficients presented in Robert J. Willis,
“Wage Determinants: A Survey and Reinterpretation of Human Capital Earnings Function” in
Handbook of Labor Economics, Vol. 1 (Amsterdam: Elsevier Science Publishers, 1986): 525-602. These
are adjusted to current year dollars in the usual fashion by applying the GDP implicit price deflator.
The function does not factor in temporary economic volatility, such as high growth periods or
recessions. In the long run, however, the Mincer function is a reasonable predictor.

° These data are provided by a variety of sources, including the Center for Disease Control and
Prevention (CDC), the Social Security Administration (SSA), and the Bureau of Labor Statistics (BLS).
10 Based on the College Board’s Annual Survey of Colleges, 2008.
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Opportunity cost is the most difficult component of student costs to calculate. It
refers to the value of time and earnings forgone by students who choose to attend
college rather than work full-time. We derive opportunity costs by establishing the
full earning potential of students at the median age (31) and education level of the
student population, and then comparing this to what they are actually earning while

attending college.

We begin with the average annual incomes by education level from Table 2.1 and
weight these according to the students’ education level at the start of the reporting
year.'! However, recall that Table 2.1 displays earnings at the midpoint of the
individual’s working career, not immediately upon exiting college. To arrive at the full
earning potential of students while enrolled, we must condition the earnings levels to
the students’ age, which we accomplish simply by applying a scalar derived from the

Mincer curve described above.

Another important factor to consider is the time that students actually spend at
college, as this is the only part of the year that they would potentially be required to
give up earnings as a result of their education. We use the students” CHE production
as a proxy for time, under the assumption that the more CHEs students earn, the less
time they have to work, and, consequently, the more earnings they potentially have to

give up.

Note that the opportunity cost calculations only apply to students who are
economically active, ze., those who work or are seeking work. An estimated 44% of
the student population is employed while attending.”” For those who are not
working, we assume that they are either seeking work or will seek work once they
complete their educational goals (with the exception of personal enrichment students,

who are not being considered in this calculation).

The differentiation between working and non-working students is important because
they are treated differently in the model. Non-working students are assumed to give
up their entire earning potential while enrolled. Working students, on the other hand,
are able to maintain all or part of their income, so their opportunity cost is not as
high. However, many of them give up a significant portion of their leisure time,"
while others hold jobs that pay less than statistical averages (usually because they can
only find work that fits their course schedule). To account for both of these factors,

1 Based on the number of students who reported their entry level of education.

12 Based on the number of students who teported their employment status.

13 See James M. Henderson and Richard E. Quandt, Microeconomic Theory: A Mathematical Approach (New
York: McGraw-Hill Book Company, 1971).
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we assume that working students give up 53% of their full earning potential while

attending college, depending on their age and education level."

Total opportunity cost for working and non-working students appears in Table 2.3.
Also shown are the cost of tuition and fees and the cost of books and supplies, less
monies paid by personal enrichment students. Finally, we net out grants and
scholarships refunded to students, as these represent a gain and not a cost to
students. Total student costs thus come to $2.3 billion, as shown in the bottom row
of Table 2.3.

Table 2.3: Student costs, 2009-10 ($ thousands)

Education cost

Tuition and fees $488,236

Books and supplies $112,395
Opportunity cost

Working students $571,283

Non-working students $1,313,571
Adjustments

Less monies paid by leisure students -$20,997

Less grants and scholarships refunded to students -$128,906
Total student costs $2,335,582

* Numbers may not add due to rounding.

Source: Based on data supplied by SBCTC and outputs of the EMSI impact model.

Return on investment

Having calculated the students’ future benefits stream and the associated costs, the
next step is to discount the results to the present to reflect the so-called time value of
money. For the student perspective we assume a discount rate of 4% (see the
“Discount Rate” box). Present values of benefits are then collapsed down to one
number and compared to student costs to derive the investment analysis results,

expressed in terms of benefit/cost ratios, rates of return, and payback periods. The

14 This assumption is based on the following: (1) the value of leisure time, assumed to have a value
equal to 20% of students’ full earning potential, and (2) the percent of earnings forgone by students
who work at jobs that pay less than statistical averages while enrolled. This latter assumption, equal to
33%, is derived from data supplied by approximately 200 institutions previously analyzed by EMSIL

For more information on the value of leisure time, see Becker, 1964.
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investment is feasible if returns match or exceed the minimum threshold values, z.¢., a
benefit/cost ratio greater than 1, a rate of return that exceeds the discount rate, and a

reasonably low payback period.

Discount Rate

The discount rate is a rate of interest that converts future costs and benefits to present values. For
example, $1,000 in higher earnings realized 30 years in the future is worth much less than §1,000
in the present. All future values must therefore be expressed in present value terms in order to
compare them with investments (i.e., costs) made today. The selection of an appropriate discount rate,
however, can become an arbitrary and controversial undertaking. As suggested in economic theory, the
discount rate should reflect the investor’s opportunity cost of capital, i.e., the rate of return one conld
reasonably expect to obtain from alternative investment schemes. In this study we assume a 4%
discount rate from the student perspective and a 3% disconnt rate from the taxpayer perspective. The
discount rate from the taxpayer perspective is lower becanse governments are large and can therefore

Spread their risks over a larger and more diverse investment portfolio than the private sector can.

As shown in Table 2.4, higher student income is projected across the working life of
students, discounted to the present, and added together to yield a cumulative sum of
$13.7 billion, the present value of all of the future income increments. This may also
be interpreted as the gross capital asset value of the students’ higher income stream.
Accordingly, the aggregate 2009-10 student body is rewarded with a capital asset
valued at $13.7 billion as a result of their attendance at Washington's community and

technical colleges.

Table 2.4: Present value of benefits and costs, student
perspective ($ thousands)

Present value of future benefit stream $13,685,411
Present value of costs $2,335,582
Net present value $11,349,829
Benefit/cost ratio 5.9
Internal rate of return 20.8%
Payback period (no. of years) 7.1

* Numbers may not add due to rounding.

Source: EMSI impact model.

Next, we compare the benefits to the associated costs to judge whether attending
college is a good investment. Costs are provided in the second row of Table 2.4,

equal to $2.3 billion. Note that costs only occur in the single reporting year and are
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thus already in current year dollars, so their present value equals what is reported in
Table 2.3. Comparing costs with the present value of benefits yields a student
benefit/cost ratio of 5.9 (equal to $13.7 billion in benefits divided by $2.3 billion in

costs).

The rate of return is perhaps the most recognized indicator of investment
effectiveness. Given the cost of education and the stream of associated future
benefits, the rate of return indicates how much a bank would have to pay a depositor
of like amount to yield an equally rewarding stream of future payments.”” Table 2.4
shows students at Washington's community and technical colleges earning average
returns of 20.8% on their investment of time and money. This is indeed an
impressive return compared, for example, to 1% on a standard bank savings account,

or approximately 7% on stocks and bonds (thirty-year average return).

The payback period is defined as the length of time it takes to entirely recoup the
initial investment.'” Beyond that point, returns are what economists would call “pure
costless rent.” As indicated in Table 2.4, students at Washington's community and
technical colleges see, on average, a payback period of 7.1 years on their forgone

earnings and out-of-pocket costs.

Social perspective

Any benefits that impact the state as a whole—whether students, employers,
taxpayers, or whoever else stands to benefit from the activities of Washington's
community and technical colleges—are counted as benefits under the social
perspective. We subdivide these benefits into the following two main components:
(1) increased income in the state, and (2) social externalities stemming from the
improved lifestyles of students, such as better health, reduced crime, and fewer

incidences of unemployment (see the “Beekeeper Analogy” box).

15 Rates of return are computed using the familiar “internal rate of return” calculation. Note that, with
a bank deposit or stock market investment, the depositor puts up a principal, receives in return a
stream of periodic payments, and then recovers the principal at the end. An education investor, on the
other hand, receives a stream of periodic payments that include the recovery of the principal as part of
the periodic payments, but there is no principal recovery at the end. These differences
notwithstanding, comparable cash flows for both bank and education investors yield the same internal
rate of return.

16 Payback analysis is generally used by the business community to rank alternative investments when
safety of investments is an issue. Its greatest drawback is that it takes no account of the time value of

money.
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Beekeeper Analogy

A classic example of positive externalities (sometimes called “neighborhood effects”) in economics is
the private beekeeper. The beekeeper’s intention is to make money by selling bhoney. Like any other
business, the beekeeper’s receipts must at least cover his operating costs. If they don’t, his business will

shut down.

But from society’s standpoint, there is more. Flower blossoms provide the raw input bees need for
honey production, and smart beekeepers locate near flowering sources such as orchards. Nearby
orchard owners, in turn, benefit as the bees spread the pollen necessary for orchard growth and fruit
production. This is an uncompensated external benefit of beekeeping, and economists have long

recognized that society might actually do well to subsidize positive externalities such as beekeeping.

Educational institutions are in some ways like beekeepers. Strictly speaking, their business is in
providing education and raising people’s incomes. Along the way, however, external benefits are
created. Students’ health and lifestyles are improved, and society indirectly enjoys these benefits just as
orchard owners indirectly enjoy benefits generated by beekeepers. Aiming at an optimal expenditure of
public funds, the impact model tracks and accounts for many of these external benefits and compares
them to public costs (what taxpayers agree to pay) of education.

Increased income

Income growth occurs as the higher earnings and added skills of students from
Washington's community and technical colleges stimulate the production of income
in the state. Students earn more because of the skills they learned while attending
college, and businesses earn more because student skills make capital more
productive (i.e., buildings, machinery and everything else). This in turn raises profits
and other business property income. Together, increases in labor and capital income

are considered the effect of a skilled workforce.

Estimating the effect of Washington's community and technical colleges on income
growth in the state begins with the projected higher student income from Table 2.4.
Not all of these benefits may be counted as benefits to the public, however. Some
students leave the state during the course of their careers, and any benefits they
generate leave the state with them. To account for this dynamic, we combine student
origin data from SBCTC with data on migration patterns from the U.S. Census

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

Once we have adjusted for state attrition, we derive a stream of earnings benefits that
accrue to the public. These comprise the direct effect of Washington's community
and technical colleges on state income growth. Indirect effects occur when students
spend more money on consumer goods, while the increased output of businesses that

employ them also creates a demand for inputs and, consequently, input spending.
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The effect of these two spending items (consumer and business spending) leads to
still more spending and more income creation, and so on. To quantify the impact of
these several rounds of spending, we apply a multiplier'” derived from EMSI’s
specialized input-output (IO) model, described more fully in Appendix 3.

With an increase in labor income (both direct and indirect) comes an increase in
capital investment,'® thereby generating even more growth in the non-labor (or “non-
earnings”) share of the economy. Non-labor income consists of monies gained
through investments, including dividends, interests, and rent. To derive the growth in
non-labor income, we multiply the direct and indirect labor income figures by a ratio
of Washington’s gross state product (equal to labor income plus non-labor income)

to total labor income in the state.

Table 2.5 summarizes the average annual increase in state income due to the higher
earnings of the 2009-10 student population at Washington's community and technical
colleges. Note that, for the sake of consistency with the annual student benefits
discussed eatrlier in this chapter, the table only shows the aggregate increase in state
income at the midpoint of the students’ careers. As before, these figures must be
projected out into the future and discounted to the present before weighing them
against the costs. Before doing so, however, we must first turn to the social
externalities, as these comprise another key component of the benefits that accrue to

the public.

Table 2.5: Aggregate added state income at
students’ career midpoint ($ thousands)

Labor income $721,976
Non-labor income $427,184
Total added state income $1,149,160

* Numbers may not add due to rounding.

Source: EMSI impact model.

17 Multipliers are common to economic impact analysis and are used to measure how money cycles
through the economy.

18 In the production process, skilled labor and capital complement each other (ie, they have a
relatively low elasticity of substitution). Accordingly, an increase in skilled labor increases the

productivity and income of existing capital while encouraging additional capital investment.
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Social externalities

In addition to higher income, education is statistically correlated with a variety of
lifestyle changes that generate social savings, also known as external or incidental
benefits of education. These social savings represent avoided costs that would have
otherwise been drawn from private and public resources absent the education

provided by Washington's community and technical colleges.

It is important to note that calculating social externalities is not a straightforward task
of counting actual monies saved. The process is difficult because of the uncertainties
about what data to include, what methodologies to employ, and what assumptions to
make. Because of this, results should not be viewed as exact, but rather as indicative

of the impacts of education on health and well-being.

Data relating education to improved social behavior are available from a variety of
sources, including the U.S. Census Bureau, the U.S. Department of Labor, and
national studies and surveys analyzing the impacts of substance abuse, crime, and
unemployment on society. Data on social costs are also relatively abundant. By
combining these data sets, we are able to quantify how education contributes to the

lowering of social costs and, ultimately, improves quality of life.

Social benefits break down into three main categories: 1) health savings, 2) crime
savings, and 3) welfare and unemployment savings. Health savings include avoided
medical costs associated with tobacco and alcohol abuse. Crime savings consist of
avoided police, incarceration, prosecution, and victim costs, as well as benefits
stemming from the added productivity of individuals who would have otherwise been
incarcerated. Welfare and unemployment benefits comprise avoided costs due to the

reduced number of social assistance and unemployment insurance claims.

In the model, we quantify the effect of social externalities first by calculating the
probability at each education level that individuals will have poor health, commit
crimes, or claim welfare and unemployment benefits. Deriving the probabilities
involves assembling data at the national level, breaking them out by gender and
ethnicity and adjusting them from national to state levels. We then spread the
probabilities across the education ladder and multiply the marginal differences by the
corresponding CHE production at each step. The sum of these effects counts as the
upper bound measure of the number of individuals who, due to the education they
received at Washington's community and technical colleges, will not have poor

health, commit crimes, or claim welfare and unemployment benefits.

Of course, there are other influences that impact an individual’s behavior, and
separating these out from the non-economic benefits of education is a challenging

task. For the purpose of this analysis, we dampen the results by the “ability bias”
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adjustment discussed eatlier in this chapter to account for other influences besides
education that correlate with an individual’s quality of life, such as socioeconomic

status and family background.

The final step is to express the results in dollar terms by multiplying them by the
associated costs per individual, based on data supplied by national studies and
surveys.”” These comprise the overall savings to society. Results of the analysis are
displayed in Table 2.6. As before (and again for the sake of consistency), only the

estimated savings that occur at the students’ career midpoint are shown.

Table 2.6: Aggregate avoided social costs at
students’ career midpoint ($ thousands)

Health
Smoking-related savings $14,610
Alcohol-related savings $28,048
Total health savings $42,658
Crime
Incarceration savings $1,369
Crime victim savings $1,211
Added productivity $1,857
Total crime savings $4,437
Welfare/lunemployment
Welfare savings $2,660
Unemployment savings $933
Total unemployment savings $3,593
Total avoided social costs $50,688

* Numbers may not add due to rounding.

Source: EMS| impact model.

Smoking- and alcohol-related savings amount to $42.7 million, including avoided
social costs due to a reduced demand for medical treatment and social services,
improved worker productivity and reduced absenteeism, and a reduced number of

vehicle crashes and alcohol or smoking-induced fires. Since the probability that

19 For more information on the data and assumptions used in estimating the social externalities, please

see Appendix 5 and the resources and references list in Appendix 1.
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individuals will manifest poor health habits is greater than the probability that they
will be incarcerated or become unemployed, the savings associated with health are

also considerably greater.

Crime savings sum to $4.4 million. These reflect avoided social costs associated with
a reduced number of crime victims, added worker productivity, and reduced
expenditures for police and law enforcement, courts and administration of justice,
and corrective services. Finally, welfare and unemployment savings amount to $3.6

million, stemming from a reduced number of persons in need of income assistance.

All told, avoided social costs for the aggregate 2009-10 student body equal
approximately $50.7 million. These savings accrue for years out into the future, for as

long as students remain in the workforce.

Total benefits to the public

By combining our income growth calculations with the social externalities, we are
able to estimate the total benefits to the public. To these benefits we apply a
reduction factor to account for the students’ alternative education opportunities. The
assumption is that any benefits generated by students who could have received an
education elsewhere, even if Washington's community and technical colleges and the
other publicly funded institutions in the state did not exist, cannot be counted as new
benefits to the public.”’ For this analysis, we assume an alternative education variable
of 29%, meaning that 29% of the student population at Washington's community
and technical colleges would have generated benefits anyway even without the
colleges. For more information on the calculation of the alternative education

variable, please see Appendix 7.

We also apply an adjustment called the “shutdown point,” which is designed to net
out benefits that are not directly linked to the state government costs of supporting
the colleges. As with the alternative education variable, the purpose of this
adjustment is to account for benefits that would accrue to the public anyway. To
estimate the shutdown point, we apply a sub-model that simulates the students’
demand curve for education by reducing state support to zero and progressively
increasing student tuition and fees. As student tuition and fees increase, enrollment
declines. For Washington's community and technical colleges, the analysis shows that

the colleges could not operate without state government support, and thus no

20 A situation in which there are no public institutions in the state is virtually impossible. The
adjustment is entirely hypothetical and is used merely to examine Washington's community and
technical colleges in standard investment analysis terms by accounting for benefits that would have

occurred anyway, even if the colleges did not exist.
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discount applies. For more information on the theory and methodology behind the

estimation of the shutdown point, please see Appendix 4.

Having accounted for the adjustments just described, we discount all benefits to the
present using a discount rate of 3%. This yields a present value of $19.3 billion due to
income growth, as indicated in Table 2.7. Also shown is a present value of $689.1
million due to future savings to the public. Altogether, the present value of all public
benefits equals roughly $20 billion.

State support of Washington's community and technical colleges also appears in
Table 2.7, listed as the present value of total costs. While this is technically correct, it
is important to note that, unlike streams of benefits that go on into the future, the
state government contribution of $1.1 billion was made in the single reporting year.

Its present value and nominal dollar value are thus the same.

Table 2.7: Present value of benefits and costs, social
perspective ($ thousands)

Present value of future added income $19,269,854
Present value of future avoided social costs $689,075

Total benefits, present value $19,958,929
Total state government costs, present value $1,069,808
Net present value $18,889,121
Benefit/cost ratio 18.7

* Numbers may not add due to rounding.

Source: EMSI impact model.

Having now defined present values of costs and benefits, the model forms a
benefit/cost ratio of roughly 18.7 (= $20 billion worth of benefits + $1.1 billion
worth of state government support). Recall that this ratio reflects the measure of all
benefits generated regardless of those to whom they may accrue. Students are the
beneficiaries of higher income, employers are beneficiaries of lower absenteeism and
increased worker productivity, still others are beneficiaries of improved health, and so
on. These are widely dispersed benefits that do not necessarily return to taxpayers,
who pay costs at full measure. Inasmuch as investors and beneficiaries are not the
same individuals, measures common to standard investment analyses such as rate of
return, payback period, and net present value no longer apply. From the social
perspective, therefore, the benefit/cost ratio should be viewed strictly as a

comparison between public benefits and taxpayer costs.
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Taxpayer perspective

From the taxpayer perspective, the situation is different, since investors and
beneficiaries are one and the same. The pivotal step here is to limit overall public
benefits shown in Tables 2.5 and 2.6 to those that specifically accrue to state and
local governments. For example, benefits resulting from income growth are limited to
increased state and local tax payments. Similarly, savings related to improved health,
reduced crime, and fewer welfare and unemployment claims are limited to those
received strictly by state and local governments. In all instances, benefits to private

residents, businesses, or the federal government are excluded.

Table 2.8 presents taxpayer benefits at the students’ career midpoint. Added tax
revenue appears in the first row. These figures are derived by multiplying the income
growth figures from Table 2.5 by the prevailing state and local government tax rates
in the state. For the social externalities, we claim only those benefits where the
demand for government-supported social services is reduced, or where the
government benefits from improved 