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BC Colleges employed 10,558 full and part-time faculty and staff in fiscal year 2006.
Their combined payroll amounted to $494.7 million. Other operating expenditures,
including purchases of supplies and services, made up an additional $206.6 million.
These budget data appear in Column 1 of Table 2.2. Column 2 apportions that spending
to local (i.e., in-province) vendors, while the net local portion is derived in Column 3.

Table 2.2, by itself, might provide useful information to local audiences—Chambers of
Commerce, local business establishments, Rotary clubs, and the like. The table indicates
that the colleges are “good neighbors” in the province, evidenced by the fact that 83% of
all college expenditures benefit provincial vendors ($581.8 million / $701.3 million =
83%).

TOTAL NET
DOLLAR % IN-PROV.

AMOUNT IN-PROV. SPENDING
SPENDING CATEGORIES (1) ) €)
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that of other students, because some, particularly those in ESL programs, are already
educated and are taking courses to obtain the skills they need to enter the workforce
(e.g., foreign nationals who are already credentialed but need to learn English before
finding employment). As such, these students cannot claim the full benefit of moving
from one education level to the next, so the economic value attributable to their
education is assumed to be roughly 75% (relative to a 100% attribution for other
students).
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while attending college. Full earning potential is assumed to be the expected earnings of
students given their current age, gender, and level of education. Average statistical
earnings at the midpoint of the students’ career (not at their current age) appear in
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Students who remain in the provin'ce upon exiting college also cpntribute to economic
growth through their higher earnings and improved lifestyles. As shown in Table 2.8,
96% of students stay in the province upon exiting college. This retention rate only
applies to the first year, however. The model also assumes that 5% of students, and thus
associated benefits, will leave the province over the next thirty years due to attrition
(e.g., retirement, out-migration, or death).

The last five items in Table 2.8 are settling-in factors, the time needed by students to
settle into their careers and start accruing benefits. For example, for transfer track
students it is assumed that the onset of benefits will be delayed by 2.5 years to account
for time spent at other institutions. Settling-in factors for the other student categories
also appear in the table.
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REGIONAL PROFILE

Since BC Colleges first opened their doors to students, the colleges have been serving the
local community by creating jobs and income, providing area residents with easy access
to higher education opportunities, and preparing students for highly-skilled, technical
professions. The availability of quality education and training also attracts new industry
to the province, thereby generating new businesses and expanding the availability of
public investment funds.

The regional backdrop used in this analysis is the entire province of British Columbia.
The added income generated by the colleges as a res
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SocCIAL BENEFITS

Higher education is statistically correlated with a variety of lifestyle changes that

. . . a a - .
generate social savings, also known as e fer n ‘or 1 re1de 1t ‘beneflts of education (see
“Beekeeper Analogy” box). These social savings represent avoided costs that would
have otherwise drained public resources absent the education provided by BC Colleges.
Data relating higher education to improved social comportment are available from a
number of sources, including Statistics Canada and a variety of studies and surveys
analyzing the impacts of substance abuse, crime, and unemployment on society.
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Crime Savings

Table 2.11 shows crime rates by education level. As indicated, crime drops on a sliding
scale as education levels rise. The implication is, as people achieve higher education
levels, they are statistically less likely to commit crimes. These statistical patterns are
calibrated to the gender profile of the BC College student body. The analysis identifies
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Welfare and Unemployment Savings

Table 2.12 relates the probabilities of individuals applying for social assistance and/or
employment insurance to education levels (linked to the gender profile of the BC
College student body).s

Broad Perspective: Reduced welfare and unemployment claims multiplied by the
average cost per year are counted in full as benefits in the broad taxpayer perspective.

Narrow Perspective: All benefits stemming from reduced social assistance are claimed
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Estimating benefits from the student perspective requires information on the value of
each CHE they achieve during the single analysis year. Determining this value makes
use of another utility that takes average earnings by education level from Table 2.5 and
allocates the differences to the CHEs completed within each level. For example, students

Economic Contribution of BC Colleges
August-07

22



VOLUME 1: MAIN REPORT Chapter 3: Investment Analysis

model. Net values are displayed in Table 3.2. Note that the individual CHEs required to
achieve each education level have their own unique value in the model, but only the
weighted averages are shown here.

Multiplying the value per CHE times the corresponding number of CHEs completed

Economic Contribution of BC Colleges
August-07

23



VOLUME 1: MAIN REPORT Chapter 3: Investment Analysis

midpoint, resulting in a projected array of higher student earnings that gradually
increases each year that students remain active in the workforce. 12

The next step is to discount the projected array of higher student earnings back to the
present to reflect the so-called time value of money. For this analysis the assumed
discount rate is 4.0% (see “Discount Rate” box). Present values of benefits are then
collapsed down to one number and compared to student costs to derive investment
analysis results, expressed in terms of benefit/cost ratios, rates of return and payback
periods. The investment is feasible if returns match or exceed the minimum threshold
values, i.e., a benefit/cost ratio greater than one, a rate of return that exceeds the
discount rate, and a reasonably low payback period. Results appear in Table 3.3.
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Estimating the direct effect of BC Colleges on income growth in the province begins with
the present value of projected higher student earnings from Table 3.3. This must be
adjusted downward to account for students who leave the province, in accordance with
the out-migration and attrition variables shown in Table 2.8. The model then calculates
the indirect effect of higher student earnings on labour income using a multiplier
derived from a specialized input-output (I0) model described more fully in Chapter 4.
Total labour income growth attributable to BC Colleges is then inflated by a ratio of
gross domestic product to total earnings to factor out the growth of non-labour income
(i.e., dividends, interest, and rent).

The next step is to apply a reduction factor that takes into account alternative education
opportunities such as private trade schools and colleges, correspondence schools, and so
on. The alternative education variable is derived using a ratio of private to public
colleges in the province, then conditioning this to the average earnings per worker in the
province. For BC Colleges, this variable is set at 11%, meaning that 11% of the student
body could have obtained an education elsewhere absent BC Colleges and other
publicly-funded colleges and universities in the province. The model assumes that
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that, unlike streams of benefits that go on into the future, the provincial and local
government contribution of $468.6 million was made in the single analysis year alone.
Its present value and nominal dollar value are thus the same.

Having now defined present values of costs and benefits, the model forms a benefit/cost
ratio of roughly 19.1 (= $9.0 billion worth of benefits /7 $468.6 million worth of provincial
and local government support). Recall that this ratio reflects the measure of ? penefits
generated regardless of to whom they may accrue. Students are the beneficiaries of
higher earnings, employers are beneficiaries of lower absenteeism, still others are
beneficiaries of improved health, and so on. These are widely dispersed benefits that do
not necessarily return to provincial and local taxpayers who pay costs at full measure.
Inasmuch as investors and beneficiaries are not the same individuals, measures common
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rate for which governments, as relatively safe borrowers, can obtain funds. A rate of
return of 4.0% would mean that the colleges just pay their own way. In principle,
governments could borrow monies used to support the colleges and repay the loans out
of the resulting added taxes and reduced government expenditures. A rate of return of
14.4%, on the other hand, means that BC Colleges not only pay their own way, but also
generate a significant surplus that provincial and local government can use to fund other
programs. It is unlikely that other government programs could make such a claim.

Note that returns reported in Table 3.7
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of view, Table 3.8 shows rates of return for both broad and narrow perspectives
exclusive of social benefits. As indicated, returns are still well above threshold values (a
benefit/cost ratio greater than 1 and a rate of return greater than 4.0%) confirming that
taxpayers receive great value from investing in BC Colleges.

aj, 3.8:2 xa, Y ¢P a0 1BV ad 02, =, A | a g 3] 3
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To get a different perspective on the results, aggregate annual benefits reported in
Tables 3.2 and 3.4 are expressed in Table 3.9 on per CHE and per full time equivalent
(FTE) student bases. The upper two rows of the table refer to student benefits. The
remainder of the table summarizes public benefits, with the bottom row showing total
public benefits.
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As indicated in the first row, the annual average income of BC College students
increases roughly $111 for every hour of credit or non-credit instruction they complete.
The $111 figure is “gross earnings,” e.g., the gross figure that might appear on a
student’s pay stub. The “after tax” figure is shown as $87 — this is the figure that might
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therefore, the public stands to benefit far more from the education provided by BC
Colleges than students do.

CONCLUSIONS

This chapter has shown that BC Colleges are an attractive investment to their major
stakeholders, students as well as provincial and local government. Rates of return to
students invariably exceed alternative investment opportunities. At the same time,
provincial and local government can take comfort in knowing that its expenditure of
taxpayer funds creates a wide range of positive social benefits and, perhaps more
importantly, actually returns more to government budgets than it costs. Absent
increased tax receipts and avoided costs provided by BC College education, provincial
and local government would have to raise taxes to make up for lost revenues and added
Costs.
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economy. The net effect of college spending is obtained by adding direct and indirect
(i.e., multiplier) effects together, then applying a reduction factor to account for monies
withdrawn from the provincial economy to support the colleges. Such monies would
have been spent in the province anyway and are thus not credited to BC Colleges.

Tabledd8128089( )0.401833(a)0.803664(n)4.01.2899(8440 Td [i)2.00695(n)4.0139(e)1.50577(n)4.0139(ti)2.0
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TOTAL EFFECT

Table 4.5 displays the grand total of BC Colleges’ impact on British Columbia, including
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5.1, and 8.1 years, respectively, relative to the base case results—a strong
improvement, again attributable to a lower opportunity cost of time.

3. Finally, increasing both assumptions to 100% simultaneously, rate of return,
benefit/cost ratio, and payback period results improves yet further to 30.0%,
10.2, and 5.1 years, respectively, relative to base case results. This scenario
assumes that all students are fully employed and earning full salaries (equal to
statistical averages) while attending classes.

A final note to this section—it is strongly emphasized that base case results are very
attractive—results are all well above their threshold levels, and payback periods are
short. As clearly demonstrated here, advocacy results ﬂppeﬂr much more attractive,
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Economic Impacts Reported as Gross Sales

Advocates sometimes favor gross sales as an impact measure because sales are always
larger than income. This method has notable drawbacks, however. An immediate
drawback is that, unlike earnings, there is generally no published total against which a
sales impact can be measured. The most troublesome aspect of gross sales impact
measures is captured in the following example:
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Alternative Education Opportunity
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Alternative education A “with” and “without” measure of the percent of students who
would still be able to avail themselves of education absent the
publicly funded colleges and universities in the province. An
estimate of 20%, for example, means that 20% of students do not
depend directly on the existence of the college in order to obtain
their education.

Asset value Capitalized value of a stream of future returns. Asset value
measures what someone would have to pay today for an
instrument that provides the same stream of future revenues.

Attrition rate Rate at which students leave the local region after exiting college
due to out-migration, retirement, or death.

Benefit/cost ratio Present value of benefits divided by present value of costs. If the
benefit/cost ratio is greater than one, then benefits exceed costs
and the investment is feasible.

Credit hour equivalent
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Multiplier Measure of overall regional earnings per dollar of faculty and staff
earnings (i.e., on- and off-campus earnings divided by on-campus
earnings). Multiplier effects are the result of in-area spending for
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FROM ENROLMENT TO BENEFITS
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Figure 4

Tuition and Fees

»
% Govt. CHESs, % of
Funding Current
100% 0% &% 0% % ¢% 100% Enrolment

ADJUSTING FOR ALTERNATIVE EDUCATION OPPORTUNITIES

Because there may be education alternatives to the colleges and universities in the
province, yet another adjustment is necessary. The question asked is: “Absent the
publicly funded colleges and universities in the province, what percentage of the
students would be able to obtain their education elsewhere?”” Benefits associated with
the education of these students are deducted from overall benefit estimates.

The adjustment for alternative education is easily incorporated into the simple graphic
model. For simplicity, let A% equal the percent of students with alternative education
opportunities, and N% equal the percent of students without an alternative. Note that
N% + A% = 100%. Figure 5 presents the case where the college could operate absent
provincial and local government support (i.e., Z% occurs at an enrolment level greater
than the shutdown level S%). In this case, the benefits generated by enrolments absent
provincial and local government support must be subtracted from total benefits. This
case is parallel to that indicated in equation (3), and the net benefits attributable to
provincial and local government support is given by:

(4) B =B(N%100%) - B(N%Z%)
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APPENDIX 3: INVESTMENT ANALYSIS RESULTS—A
PRIMER

The purpose of this appendix is to provide some context and meaning to investment
analysis results in general, using the simple hypothetical example summarized in Table
1 below. The table shows the projected (assumed) benefits and costs over time for one
student and associated investment analysis results.
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Assumptions are as follows:

1) The time horizon is 10 years—i.e., benefits and costs are projected out 10 years
into the future (Column 1). Once higher education has been earned, benefits of
higher earnings remain with the student into the future. The objective is to
measure these future benefits and compare them to ¢
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4) Together, these two cost elements ($21,500 total) represent the out-of-pocket
investment made by the student (Column 4).

5) Inreturn, it is assumed that the student, having completed the one year of study,

will earn $5,000 more per year than he would have w
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present value terms.3t A brief example: at 4%, the present value of $5,000 to be received
one year from today is $4,807. If the $5,000 were to be received in year ten, the present
value would reduce to $3,377. Or put another way, $4,807 deposited in the bank today
earning 4% interest will grow to $5,000 in one year; and $3,377 deposited today would
grow to $5,000 in ten years. An “economically rational” person would, therefore, be
equally satisfied receiving $3,377 today or $5,000 ten years from today given the going
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APPENDIX 3: INVESTMENT ANALYSIS RESULTS - A PRIMER

PAYBACK PERIOD

This is the length of time from the beginning of the investment (consisting of the tuition
plus earnings foregone) until higher future earnings return investments made. In Table
1, it will take roughly 4.2 years of $5,000 worth of
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