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Introduction

Community colleges play a crucial role in American higher education, serving as primary
engines for social and economic mobility. They provide the most geographically accessible and
affordable path to higher education for nearly 10.2 million students, including many who are
economically-disadvantaged, minoritized, and adult learners (American Association of
Community Colleges, 2024; Chetty et al., 2020). Students who complete a two-year degree
have higher rates of employment and on average earn $8,500 more per year than high school
graduates (U.S. Census Bureau, 2022; Hilliard, 2011).

Despite the educational access and opportunity that community colleges offer, researchers
have held long-standing concerns that community colleges do not have sufficient funding to
meet objectives, such as levels of student persistence and completion of certificates or degrees
(Baum et al., 2013; Kahlenberg et al., 2018; Baker & Levin, 2017). For example, community
colleges receive fewer federal and state resources per full-time equivalent (FTE) enrollment
than their four-year counterparts (Hillman, 2020; State Higher Education Executive Officers
Association, 2023). Furthermore, a growing body of literature has suggested that students
attending colleges with higher expenditures per student have both higher rates of college
persistence and certificate or degree attainment, as well as faster time to degree (Bound et al.,
2019; Chakrabarti et al., 2018; Cummings et al., 2021).

Given the research findings suggesting that community colleges may not be funded in a manner
that is sufficient to allow states to meet their educational objectives, it is imperative to better
understand how much funding each institution requires to produce desired student outcomes
and mitigate any negative (inequitable) associations between student needs characteristics and
student outcomes. While policymakers want to know the funding necessary for community
colleges to provide students an affordable and accessible pathway to a postsecondary
certificate or degree, the research literature to date has offered little in terms of an acceptable
methodology for producing these estimates. This study aims to address this research gap by
demonstrating a novel and methodologically rigorous approach to establishing cost-based
estimates of the funding levels community colleges need to provide all students with an equal
opportunity for postsecondary success.

Undergirding this work is an understanding that providing community colleges with the
resources necessary to offer an equal educational opportunity for their students to meet a
common outcome goal requires that funding be equitably allocated according to the factors
that influence the cost of producing desired outcomes including different student needs and
institutional contexts. This may require providing additional resources to institutions that serve
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larger shares of students from families with low incomes or first-generation students,
differentiating funding to account for colleges operating in higher or lower cost labor markets
that affect the salaries levels required to attract and retain staff, etc. For community college
funding systems to be equitable, they must account for the distinct levels of support needed to
provide all students with an equal opportunity to succeed. In effect, our work seeks to
determine how much it costs to provide an equal opportunity for all community college
students to succeed, taking into consideration those factors that drive the cost of producing
student outcomes.

Estimating appropriate funding levels requires a sophisticated and rigorous methodology.
Following the suggested analytical approach put forth in Baker & Levin (2017), this study uses
publicly available data in a cost-function modeling framework. Cost function modelling is a
technique that has been used for decades in the K-12 funding adequacy literature to determine
the level of funding necessary for each institution to provide an equal opportunity for the
unique group of students served to achieve a common set of outcomes. To demonstrate the
power and potential of this approach for estimating the cost of providing equal educational
opportunity for all community college students, we conducted a case study on estimating the
cost of equal opportunity for California community colleges, the largest system of community
colleges in the United States, which serves approximately 1.9 million students across 116
colleges (CCC, n.d. -a; n.d. -b).

Four primary research questions guide our case study:

1. Which student needs are significantly associated with student persistence and
completion outcomes produced by California community colleges?

2. Does institutional spending per student vary with respect to student needs and
measures of local wealth across California community colleges?

3. To what extent are local wealth measures related to the distribution of local and state
funding per student across California community college districts?

4. What spending levels are associated with producing outcomes for students with
different needs attending California community colleges in different contexts?

Importantly, the estimates produced in this study are meant to demonstrate that cost function
models, previously developed and validated in K-12 school finance research, can be used to
estimate the cost of providing adequate funding to community college systems. The estimates
reported herein are not meant to be interpreted as actionable information for policy decision
making at this time. Further refinement of modeling assumptions and access to data that is
more detailed and complete than those that are available publicly would be needed before

2 | AIR.ORG Exploring the Costs of California Community Colleges



these cost estimates can be used to make substantive policy decisions.! Nonetheless, this work
represents one of the first studies to act on recent calls by higher education researchers and

policymakers (Kahlenberg et al., 2018) to provide estimates of adequate and equitable funding
in a postsecondary setting. This work demonstrates a rigorous and adaptable methodology for

generating these estimates that may be applied broadly to other community college systems
across the United States.

Conceptual Framework

The conceptual framework for this study is grounded in the K-12 school finance literature
focused on determining adequate and equitable funding through the use of an education cost
function model. lllustrated in Exhibit 1, our framework adapts this established method to the
unique context of community colleges, providing a structured way to understand the complex
relationships between funding, costs, and student outcomes in higher education.

Exhibit 1. Education Cost Function Model

Structural and
Geographic
Constraints

Student Needs Resource Prices

Measured
Student
Outcomes

Spending

Inefficiency

Efficiency Controls

1 An example of where a more in-depth analysis was performed that informed state community college funding policy can be
found in Levin et al. (2022).
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This framework identifies three primary factors that influence educational costs:

1. Student Needs: Encompasses a host of characteristics related to student populations
that have traditionally been underserved or otherwise may require additional resources
to have an equal opportunity to achieve, such as low socioeconomic status, lack of
English language proficiency, or having a disability.

2. Resource Prices: Reflects the varying cost levels of securing educational inputs across
different geographic areas, particularly compensation rates for faculty and staff.

3. Structural and Geographic Constraints: Includes factors such as institutional enrollment
size and locale (urban, suburban, rural) that can affect operational costs.

These factors collectively influence the overall cost of education, which is represented as a
combination of spending the model deems efficient (spending that directly contributes to the
student outcomes included in the model) and potential inefficiency (spending that does not
affect the student outcomes in the model). This framework recognizes a bidirectional
relationship between costs and measured student outcomes, acknowledging that while desired
outcomes drive spending decisions, spending also affects outcomes.

While the education cost function model from K-12 finance research provides a valuable
starting point for examining community college funding, several key differences between the
two contexts must be considered. These include the absence of legal funding obligations for
community colleges in most states, the significant role of political influence in higher education
funding, the prominence of state financial aid as a major funding source (separate from
appropriations), the prevalence of outcomes-based funding, and the differing rationales behind
funding K-12 versus higher education (Baker & Levin, 2017; Romano & Palmer, 2023). These
factors contribute to the complexity of developing equitable and adequate funding models for
community colleges.

This conceptual model guides our investigation through four interconnected analyses:

1. Student Needs Analysis: Building on the framework’s emphasis on student needs, this
analysis examines the degree to which specific student characteristics are related to
student success in California’s community colleges. By examining the relationship
between outcomes and various student need factors, we identify which student
populations may need additional support to have an equal opportunity to achieve. This
information is vital for tailoring funding strategies to address the unique needs of
California community college students, as represented in the “Student Needs”
component of our conceptual model. Specifically, those measures of student need that
prove to be most strongly related to outcomes should be considered for inclusion in the
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cost function, which is used to determine the differential costs of generating outcomes
for students from different backgrounds.

Equity Analysis: This analysis explores the current funding distribution among
California’s community colleges in relation to the factors in our framework. By
investigating whether spending per-student tends to be higher or lower in community
colleges with greater cost pressures (e.g., enrolling larger numbers of students who
have been traditionally underserved and require additional support, facing higher
resources prices, or operating at a smaller scale or in a more remote location) we are
able to characterize the current funding system as relatively progressive, regressive or
neutral. This evaluation allows us to understand how well California’s funding model
addresses the diverse needs of students and colleges represented across the state.

Revenue Analysis: This analysis complements the equity analysis by examining how
local and state funding relate to indicators of fiscal capacity that measure the ability of
communities to raise local revenues. This analysis helps to highlight the extent to which
funding allocations may systematically advantage or disadvantage community college
districts based on the wealth and income of the communities they serve.

Cost Function Analysis: The cost function analysis synthesizes the insights from the
previous analyses and applies the conceptual framework to estimate the funding levels
necessary for equitably producing student outcomes across California’s community
colleges. By considering all elements in our model — student needs, resource prices,
structural and geographic constraints, and efficiency controls — this analysis addresses
critical questions about the relationship between spending levels and student
outcomes. It provides a clear picture of funding adequacy and potential gaps, allowing
us to quantify the funding adjustments that need to be made to provide equitable
opportunities for student success within California’s community college system.

By applying this framework, we aim to provide an understanding of the complex community

college funding landscape and inform policy recommendations to foster a more equitable and

effective funding model that recognizes the diverse needs of students and institutions across

the state. Subsequent sections will elaborate on the methodologies used in each analysis and

present findings that can inform policymakers’ efforts to refine and enhance California’s

community college funding model. Ultimately, our work seeks to advance a funding approach

that both addresses existing inequities across California and proactively supports student by

ensuring financial resources are strategically aligned with student needs and outcomes.
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How Community Colleges are Funded in California

In California, community colleges receive funding from a mix of state and local sources, federal
support, tuition fees, and other revenues. The state is the largest contributor, providing 44% of
total funding, while local sources account for about 24% (California Community Colleges, n.d. -
a). Notably, tuition fees contribute less than 5% of the total revenues for the California
Community College (CCC) system, underscoring the state's commitment to college affordability.

Since the 2018-2019 fiscal year, the primary method for distributing state and local funds to
the CCC system is through the Student-Centered Funding Formula (SCFF), an outcomes-based
approach (CCC, n.d. -c). The SCFF consists of three main components:

1. Base Allocation (60-70% of funding): Includes funding per full-time equivalent (FTE)
student and a fixed amount covering basic operational costs.

2. Supplemental Allocation (10-20% of funding): Provides extra funds for colleges serving
students from low-income households (Pell Grant recipients and College Promise Grant
recipients), and undocumented students eligible for AB 540 tuition exemption.

3. Student Success Allocation (10-20% of funding): Rewards colleges for achieving specific
outcomes such as degrees and certificates attained, successful student transfers to
universities, completions of certain courses or career education units, and attainment of
a regional living wage. The Success Student Allocations are higher for students who are
Pell Grant or California College Promise Grant recipients.?

The SCFF’s supplemental allocation resembles “equity metrics” incorporated in other states’
higher education funding models. It is designed to promote equity in funding by providing
additional dollars for students with greater need. This approach aligns with a broader trend in
performance-based funding models across the United States, where nearly three-quarters of
states incorporate at least one equity metric (Rosinger et al., 2022).

Within the national context, California’s SCFF represents a notable effort to address both
student needs and institutional performance in community college funding. The inclusion of a
supplemental allocation based on student characteristics aligns with practices observed in
other states’ funding models (Kelchen et al., 2019; TACC, 2023). However, like many other
states, California’s model may still have room for improvement in comprehensively addressing
cost factors and specific student needs. Specifically, while California’s approach may seem
relatively progressive, the effectiveness of the SCFF in promoting equity and meeting the

2 Appendix A provides a detailed breakdown of the Student Success Allocation funding adjustments included in the SCFF.
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diverse needs of its community college students remains an empirical question. By examining
student needs, fiscal equity, and the costs associated with producing outcomes for differing
student populations, we can assess how well the current funding model aligns with the actual
needs and costs of serving California’s diverse community college population.

The following sections present our analyses of California community college costs. These
findings will help evaluate the effectiveness of the current funding model and inform potential
refinements that ensure all students in California’s community colleges have equitable access
to the resources they need to provide an equal opportunity for their students to succeed.

Student Needs Analysis

For decades, policymakers and scholars have acknowledged that education funding should
consider the specific needs of students (Berne & Stiefel, 1984). Efforts to account for these
needs in how states allocate funds to community colleges are growing (Baker & Levin, 2017;
Levin et al., 2022). Despite these efforts, most state funding models fail to address how the
costs of achieving common educational goals may differ based on the backgrounds of students
and the context of their institutions (Baker & Levin, 2017). This failure to account for cost
differences may have significant consequences in terms of not providing all students with an
equal opportunity to be successful. Without empirical evidence to draw upon, policymakers
may either overlook important costs entirely or make arbitrary adjustments for “needs” that
don't accurately reflect the true cost differentials.

To address these challenges, our study employs the principle of equal opportunity to identify
the costs associated with achieving common goals among community colleges (Baker & Green,
2012). We start with a needs analysis, which examines how student outcomes are related to
student and institutional characteristics. The goal of this analysis is to identify needs of students
attending California community colleges and other factors that are associated with their
educational outcomes, arguing that those that are strongly related to outcomes should be
taken into account when determining the funding allocated to community colleges. That is,
what characteristics of the population served and institutional structure are predictive of
achieving outcomes and what measures of those characteristics prove to be the strongest
predictors of outcomes? Although we focus on student-level needs factors such as
socioeconomic status and race, we also acknowledge that these needs stem from broader
societal issues, including housing segregation, racial discrimination, and their interaction.

Given the size and diversity of California Community Colleges, this system offers a unique
opportunity to examine funding needs in relation to educational outcomes. This analysis sheds
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light on the student needs characteristics most correlated with lower student outcomes while
filling an important gap in the research literature on community college funding in California
and beyond. Failing to adequately meet the diverse needs of students through community
college funding not only undermines the potential of individual learners but also threatens to
perpetuate systemic inequities, diminishing the broader societal benefits of higher education.

Student Needs Analysis Methodology

Recognizing that student needs and institutional contextual characteristics may both be related
to the outcomes, the student needs analysis employs regression techniques to simultaneously
account for these factors.? These models were run at both the institution and community
college district levels control for multiple student need factors as well as institutional structure,
allowing for the determination of how strongly specific need factors are associated with the
outcomes of interest. The needs analysis regression is specified as follows:

Outcome = f(Student Needs, Institutional Contextual Factors)

In the model, Outcome represents an institution or community college district-level measure
used to measure student success in the state of California: Integrated Postsecondary Education
Data System (IPEDS) 200% Graduation Rate, 3-Year California Vision Goal completion rate, or
Success Points per FTE (described below). These measures are tracked annually at both the
individual college and community college district levels throughout the study period.

1. IPEDS 200% Graduation Rate: This measure indicates the percentage of a student
cohort that finishes their program within 200% of the standard timeframe. For associate
degree-seeking students, this represents completion within 4 years, whereas for
certificate-seeking students, this represents completion within 2 years.

2. 3-Year California Vision Goal Completion Rate: This rate refers to the percentage of
students who earned one or more of the following: Chancellor’s Office approved
certificate, associate degree, and/or a CCC baccalaureate degree within 3 years of their
enrollment.

3 Regression analysis is commonly used to isolate the separate relationship between multiple independent variables (e.g.,
student need factors) and a dependent variable (e.g., a given student outcome measure).
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3. Success Points per FTE: This measure reflects Student Success Allocations included in
the Student Centered Funding Formula (SCFF) that drive funding to community college
districts and are based on a variety of student outcomes achieved.*

School finance literature classifies various measures of student need and institutional context
as potential cost factors that may influence the cost of producing student outcomes.® The
measures of student needs used in this analysis include the percentages of students who are
female, Black, Hispanic, 25 years or older, Pell grant recipients, first-generation college
students, U.S. military veterans, English learners, or foster youth. Institutional contextual
factors include the percentage of undergraduate students who are full-time, and the share of
completions awarded in health and science or technology.®

Key Findings from the Student Needs Analysis

The results reported in Exhibit 2 summarize findings from both institution-level and district-
level regression models, indicating clear (statistically significant) relationships between student
outcomes and various student need factors. Statistically significant relationships are denoted by
arrows (N and V) in the table cells, while insignificant relationships are denoted by a dash (-).
Full regression results for both levels of analysis are provided in Exhibits C-1, C-2, and C-3 in
Appendix C.

For IPEDS 200% graduation rates, both the institution-level and district-level models show that
community colleges with higher percentages of female students, students who are 25 and
older, and those who are Pell grant recipients tend to have lower rates, after controlling for
other needs and contextual factors. Interestingly, the institutional-level model also suggests
there is a significant positive relationship between IPEDS 200% graduation rates and the
percentage of students designated as English learners. Regarding the 3-Year California Vision
Goal completion rates, both the institution-level and district-level models show that colleges
and districts with greater percentages of students who are 25 years or older, Pell grant

4 The Student Success Allocations represent funding for the number of students earning associate’s degrees for transfer
($1,760), the number of students earning associate’s degrees not for transfer ($1,320), the number of students earning
bachelor’s degrees (51,320), the number of students earning credit certificates ($880), the number of students who complete
4-year college/university transfer-level math and English within their first year (5880), the number of students transferring to 4-
year colleges and universities ($660), the number of students who complete nine or more career education units ($440), and
the number of students who have attained the regional living wage ($440) [figures in parentheses represent allocations in
2018-19]. For the purpose of this study, these allocations are translated to points (5440 represents 1 point). See Exhibit A-1 for
a full breakdown of the Student Success Allocations in the SCFF.

5> The study by Baker & Levin (2017) provides a detailed discussion of the various cost factors that should be considered in
community college cost modeling (see pages 12-16). The cost analysis presented later in this study presents empirical estimates
of the influences these factors has on the cost of producing outcomes for students attending California community colleges.

6 See Appendix B for complete details on the data sources and sample used in our analyses.
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recipients, and students who are English learners tend to have lower IPEDS 200% graduation
rates.

Exhibit 2. Relationships Between Student Outcomes and Student Needs

3-Year California

IPEDS 200% Vision Goal Success Points
Student need factor graduation rate completion rate | per FTE student
Percentage of students who are ¢ B B
female
Percentage of students who are Black - - NZ

Percentage of students who are

Hispanic
Percentage of students who are 25

N7 N2 -
years old or older
Percentage of students who received ¢ ¢ B
a Pell grant

Percentage of students who are first-
generation college students

Percentage of students who are U.S.
military veterans

Percentage of students who are

2 NZ 8%
designated as English learners g

Percentage of students who are
designated as foster youth

Note. \ denotes statistically significant negative relationship between student outcome and need factor;
denotes statistically significant positive relationship between spending and student factor; — denotes statistically
insignificant relationship between student outcome and need factor.

2 Indicates estimated relationship between student need factor and outcome was only statistically significant at
the 5%-error level in the community college institution-level model.

All estimated regression models were weighted by 12-month FTE student enrollment. Full regression results are in
Appendix C.

Lastly, for Success Points per FTE student, the institution-level model shows that community
colleges with higher percentages of Black and English learner students tend to earn fewer
success points. In the district-level model, only the percentage of English learner students
shows a statistically significant negative relationship with Success Points earned.
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Equity Analysis

Education finance research has documented both disparities in community college spending as
well as inequities in the distribution of community college funding. For example, California
community colleges in the bottom 20% of ‘Education and Related Expenditures’ spent less than
$3,000 per student on average in 2020-21, while community colleges in the top 20% of
spending spent more than $7,000, per student in the category (You et al., 2022). Research
further indicates that funding levels often correlate with the demographic characteristics of the
student population, with colleges serving the neediest students typically receiving the least
funding (Hillman, 2020; Kolbe & Baker, 2019; You et al., 2022). These disparities in funding can
exacerbate educational attainment gaps, which may further contribute to social inequality
(Chakrabarti et al., 2018).

Given these disparities, we conducted equity analyses focusing on variation in spending across
California community colleges. Our first analysis assesses how per-student spending correlates
with student needs, college characteristics, and local fiscal capacity. The goal of this analysis is
to understand the extent to which variation in per-student spending across California’s
community colleges is associated with these items. Ideally, most of the variation should be
associated with differences in student needs and other cost factors, with very little driven by
local wealth and income. Specifically, from an equity standpoint we would hope to observe
spending increasing with greater levels of student needs and other cost factors, but not with
the wealth of the local community.

Spending Equity Analysis Methodology

Following conceptual frameworks from recent research on funding for both K—12 schools
(Atchison et al., 2020, 2023; Baker et al., 2020; Kolbe et al., 2019) and community colleges
(Baker & Levin, 2017; Kolbe & Baker, 2019; Levin et al., 2022), a regression analysis was used to
evaluate the extent to which spending variation across institutions is a function of factors that
arguably should explain spending variation. Notably, some of these factors that should be
positively related to spending (student needs) may, in fact, be negatively related. When
observed spending is positively associated with specific factors thought to put upward pressure
on the cost of providing education services, we call this type of relationship progressive. In
contrast, when observed spending is negatively associated with factors thought to exert
upward cost pressure, we call this type of variation regressive.

The basic structure of the regression equation estimated at the institution level for this analysis
is as follows:
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Per-Student Spending = f(Student Needs, Institutional Contextual Factors, Geographic
Contextual Factors)

In this equation, per-student spending refers to overall or instructional spending per 12-month
headcount. Student needs includes the percentages of students who are female, Black,
Hispanic, 25 years or older, Pell grant recipients, first-generation college students, U.S. military
veterans, English learners, or foster youth. Institutional contextual factors refer to the
percentage of undergraduates who are full-time, the share of community college completions
awarded in health and science or technology, and college Carnegie classification. Lastly,
geographic contextual factors include the Herfindahl-Hirschman index, which represents the
degree of competition posed by institutions competing in the same geographic area or market.
Additionally, geographic context includes a measure of the average annual faculty salary across
surrounding colleges within the same Core Based Statistical Area (CBSA) defined by the U.S.
Office of Management and Budget.

We also followed school finance literature that draws upon theories of voter demand for
education in evaluating how local economic characteristics predict spending levels for
community colleges (Duncombe & Yinger, 2011). This additional model considers factors such
as measures of resident household income, which may influence community college revenues
and consequently spending levels. Additionally, the taxable property wealth in a district affects
the amount of local taxes that can be raised, potentially impacting community college revenue
and spending.

The relationship between these contextual factors and spending patterns can be interpreted in
two ways. If spending variations driven by these contextual factors align appropriately with
variations in student needs and costs, this suggests that the funding system is responding
effectively to local economic conditions while still addressing educational requirements.
However, if spending is only weakly associated (or even negatively associated) with student
needs and cost factors, but strongly positively associated with local economic and demographic
conditions, this may indicate a misalignment between resource allocation and educational
needs. Such a situation would warrant further investigation.

To examine these relationships, we employ the following regression model estimated at the
institution level:

Per-Student Spending = f(Fiscal Capacity, Institutional Contextual Factors, Geographic
Contextual Factors)

In this model, per-student spending again reflects overall or instructional spending per 12-
month headcount. Fiscal capacity represents local wealth disparity as proxied by county
assessed property value per capita and the county median household income. Both the
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institutional contextual factors (percentage of undergraduates who are full-time, the share of
completions awarded in health and science or technology, and the Carnegie classification) and
geographic contextual factors (the Herfindahl-Hirschman index and the average annual faculty
salary across the surrounding colleges within the CBSA) are the same as the preceding model
described above.

Key Findings from the Spending Equity Analysis

This section presents the results from the spending equity analysis, aimed at understanding
how spending varies with respect to student needs and economic context using institution-level
regression models.

The results reported in Exhibit 3 indicate statistically significant relationships between per-
student spending and various student need factors (denoted by arrows in the cells). Specifically,
community colleges with higher percentages of female students and foster youth are expected
to spend more on instruction after controlling for other needs and contextual factors, indicating
progressive spending patterns.” Similarly, community colleges with higher percentages of
female students spend more per student overall. However, those with a greater proportion of
Pell Grant recipients tend to spend less on instruction, suggesting a regressive relationship.

7 Exhibit C—4 in Appendix C provides complete output for the estimated regression models of instructional and overall spending
per 12-month headcount on student needs and other cost factors.
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Exhibit 3. Relationships Between Spending Per Student and Student Needs

Instructional Overall
spending per spending per

12-month 12-month
Student need factor headcount headcount

Percentage of students who are female N N
Percentage of students who are Black - -
Percentage of students who are Hispanic - -
Percentage of students who are 25 years old or older - -
Percentage of students who received a Pell grant N2 -
Percentage of students who are first-generation college students - -
Percentage of students who are U.S. military veterans - -
Percentage of students who are English learner students - -

Percentage of students who are foster youth N -

Note. V' denotes statistically significant negative relationship between spending and student need factor;
denotes statistically significant positive relationship between spending and student factor; — denotes statistically
insignificant relationship between spending and student need factor. All estimated regression models were
weighted by 12-month FTE student enrollment. Full regression results are included in Appendix C.

Exhibit 4 reports the results from the second equity analysis, which aims to understand how
spending relates to economic context. Community colleges in areas with higher property values
tend to spend more per student both on instruction and overall, indicating a regressive
relationship between spending and local economic conditions.® However, those with greater
median household income tend to spend less per student both on instruction and overall,
suggesting a progressive relationship.

8 Exhibit C-5 in Appendix C provides complete output for the estimated regression models of instructional and overall spending
per 12-month headcount on local property wealth and household income.
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Exhibit 4. Relationships Between Spending and Local Property Wealth/Household Income

Instructional spending per 12- | Overall spending per 12-month

Fiscal capacity factor month headcount headcount

County assessed value per

. 0 O
capita
Founty median household ¢ ¢
income

Note. NN denotes statistically significant positive relationship between spending and wealth/income factor; V¥
denotes statistically significant negative relationship between spending and wealth/income factor; — denotes
statistically insignificant relationship between spending and wealth/income factor. All estimated regression models
were weighted by 12-month FTE student enrollment. Full regression results are in Appendix C.

Revenue Equity Analysis Methodology

We now shift to the revenue equity analysis, examining how local and state funding provided to
districts align with indicators of fiscal capacity such as assessed value per capita and median
household income. The intent is to understand whether community college districts in areas
with higher fiscal capacity receive more state funding per student than those in areas with
lower fiscal capacity, taking into consideration other observable factors such as institutional
structure and geographic context. Recognizing potential implications for equity, the revenue
equity analysis aims to highlight the extent to which funding allocations may systematically
advantage or disadvantage community colleges based on the wealth and income of the
communities they serve.

The district-level regression model for the revenue equity analysis is as follows:

Funding Appropriation = f(Fiscal Capacity, Institutional Contextual Factors, Geographic
Contextual Factors)

In this specification, funding appropriation represents the per-student amount of funding
received by the community college district through local or state sources. Fiscal capacity again
refers to local wealth disparities as proxied by county assessed property value per capita and
the county median household income. Institutional structure refers to the percentage of
undergraduates who are full-time, the share of completions awarded in health and science or
technology, and the Carnegie classification. Geographic context includes the Herfindahl-
Hirschman index and the average faculty salary across surrounding districts, both calculated
within the CBSA.
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Key Findings from the Revenue Equity Analysis

This section presents the results from the revenue equity analysis, aimed at understanding how
variations in local and state appropriations per student are associated with fiscal capacity
indicators such as assessed value per capita and median household income. The first row in
Exhibit 5 shows that there is no statistically significant relationship between county assessed
property value per capita and local appropriations or state appropriations per student provided
to a community college district. In contrast, the results in the second row of the exhibit show
that districts in counties with greater median household income tend to have higher local
appropriations per student, while also tending to have lower state appropriations per student.
This suggests that while local income may enable higher local appropriations per pupil,
denoting a regressive funding pattern, state appropriations are progressive with respect to
household income.

Exhibit 5. Relationships Between Local/State Appropriations and Local Property
Wealth/Household Income

Local appropriation per 12- State appropriation per 12-

Fiscal capacity factor month headcount month headcount

County assessed value per
capita

County median household
income

N N2

Note. N denotes statistically significant positive relationship between appropriation and wealth/income factor; ¥
denotes statistically significant negative relationship between appropriation and wealth/income factor; — denotes
statistically insignificant relationship between appropriation and wealth/income factor. All estimated regression
models were weighted by 12-month FTE student enrollment. Full regression results are in Appendix C.

Cost Analysis

Building upon insights gleaned from the needs and equity analyses, we now turn to the cost
analysis. This component aims to quantify the resources required to mitigate the influence of
student need characteristics on outcomes, while accounting for institutional and contextual
differences. Whereas the student needs analysis identified student factors most strongly
associated with outcomes, and the equity analysis revealed how current spending patterns
align with these needs, the cost analysis seeks to bridge the gap between “what is” and “what
should be,” in terms of necessary spending to provide an equal opportunity for all community
colleges or community college districts to offer an education that allows their students to
achieve at a target outcome level.
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The cost analysis serves crucial functions in our examination of California’s community college
funding system. First, it builds upon the student needs analysis by translating identified student
needs into concrete funding requirements. Second, it extends the spending equity analysis by
moving beyond current spending patterns to estimate optimal funding levels that are capable
of supporting an equal opportunity for students to achieve the same level on a common
outcome. As a result, this analysis offers policymakers a nuanced understanding of the financial
implications of generating equitable outcomes for the diverse student populations and
institutional contexts across California community colleges.

Cost Analysis Methodology

Our analysis employs the education cost function, a statistical method widely used in
educational finance research (Duncombe & Yinger, 1999, 2011). This approach allows us to
estimate the relationship between educational outcomes and the spending required to achieve
them, while accounting for various institutional and contextual factors. The education cost
function is particularly well-suited to our study, as it allows for the incorporation of multiple
factors identified in our conceptual framework, including student needs, resource prices, and
structural and geographic constraints.

The primary aim of the cost function analysis is to identify the statistical relationship between
spending and student outcomes, while accounting for differences in student needs and other
factors thought to influence the cost of generating outcomes. With policy outcomes in mind,
we leverage this information to ascertain the requisite spending levels for each institution or
community college district to achieve standardized success metrics such as earning a degree or
certificate within a specified timeframe while taking into account the unique student
populations served and contexts in which they operate.

As with our needs and equity analyses, our models use institution and district level data on the
following:

e Outcome measures: We focus on two key outcome measures to quantify student
success — the IPEDS 200% graduation Rate and the California Vision Goal completion
rate. These measures provide a robust picture of student success across different
timeframes and state-specific goals.

e Student needs characteristics: Building on our student needs analysis, we incorporate
factors such as the percentage of Pell Grant recipients, students from foster care
backgrounds, and non-traditional students over 25 years of age.

e Institution and district characteristics: Drawing from our equity analysis, we include
factors such as institution size and academic program mix.
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e Geographic and economic context: We incorporate measures of local labor costs and
economic conditions to account for regional variations in resource prices.

The dependent variable in our cost model is spending per FTE student enrolled. This measure
represents the value of the resources used to provide a community college education on a per-
student basis, including both expenditures that directly contribute to the outcomes included in
the model and those that may not. We recognize that not all spending directly influences the
measurable outcomes included in our models. In turn, some expenditures may be interpreted
as “inefficient” with respect to the specific outcomes that are included in the model but
nevertheless contribute to other important institutional goals that we do not observe. To
account for this possibility, our model also incorporates variables (efficiency controls) that
attempt to control for spending that may not directly influence the outcomes that have been
included.

Addressing Endogeneity: The Instrumental Variables Approach

A key methodological challenge in cost function analysis is the potential endogeneity between
spending and outcomes. This arises from the simultaneous determination of outcomes and
spending decisions. Specifically, while desired outcomes drive spending decisions, we also
recognize that spending can affect outcomes. When this simultaneity is not controlled for there
is a potential for the model estimates to be biased. To address this issue and ensure unbiased
estimates, we employ an instrumental variables (IV) approach.

The IV method requires identifying variables—referred to as instruments—that are strongly
related to student outcomes but not directly related to spending. After careful consideration
and statistical testing, we selected two instruments: the percentage of students eligible for free
or reduced-price lunch in the K-12 districts within the county served by the community college,
and the Stanford Education Data Archive (SEDA) outcome index, a nationally-normed measure
of math and reading assessment scores for grades 3 through 8 in the county in which the
community college is located.

These instruments meet the criteria of instrument strength (a strong association with
community college outcomes) and instrument validity (no direct relationship with college
spending). Our hypothesis is that community college outcomes are influenced by the academic
preparation and socioeconomic background of incoming students, as reflected in these K-12
measures, while these factors do not directly determine college spending decisions. We
conducted rigorous statistical tests to confirm the strength and validity of our instruments,
including the Partial-F statistic for instrument relevance and the Hansen J statistic for
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overidentification. These tests provided strong support for our instrument selection, ensuring
the robustness of our cost function estimates.®

Model Specification

We employed four distinct sets of models in our analysis, each utilizing a different outcome
measure (IPEDS 200% graduation rate and 3-Year California Vision Goal completion rate) and a
different level of observation (institution level and community college district level). While
outcome measures and student characteristics vary across individual institutions, spending
measures are consistent only within community college districts, reflecting the reality that
districts typically operate as fiscal agents managing resource allocation across their constituent
institutions.

Our basic model specification is as follows:

Per-Student Spending = f(Outcome, Student Needs, Institutional Contextual Factors,
Geographic Contextual Factors, Efficiency Controls)

In this equation, per-student spending refers to overall spending per FTE student. Outcome is
the instrumented student outcome measure (IPEDS 200% graduation rate or California 3-Year
Vision Goal completion rate),'° student needs is the host of aforementioned student
characteristics, institutional contextual factors includes program mix (percentages of students
completing degrees/certificates in heath, science or technology), geographic contextual factors
account for regional variations in costs and economic conditions (faculty salaries), and
efficiency controls such as the Herfindahl-Hirschman Index of market competition. By including
this competition measure, we aim to control for factors that might influence spending levels
beyond the direct costs associated with producing those outcomes directly observed in the
model.

Key Findings from the Cost Analysis

Outcomes

The cost analysis results listed in Exhibit 6 show that there is a consistent statistically significant
and positive relationship between student outcomes and spending per full-time equivalent
(FTE) student across all four estimated models. For the IPEDS 200% graduation rate outcome

9 Tables C—7 and C-8 contain the results of the estimated first-stage regressions used to isolate exogenous variation in student
outcomes (the IPEDS 200% graduation rate and the California 3-Year Vision Goal completion rate).

10 That is, in line with the IV approach described above the outcome measures are predicted using an auxiliary model that
includes the instruments as independent variables.
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measure, our models estimate that it would require $49,454 to $52,427 per full-time equivalent
(FTE) student to raise completion rates from 0% to 100%.'* While these estimates are
substantial, it is important to consider more realistic scenarios in terms of the range of
completion rates observed across community colleges. For instance, increasing the completion
rate from the 2020-21 statewide average of 45% to 55% would require about $5,243 per FTE
more for the typical community college institution, representing a 30% increase above the
average actual per-FTE student spending of $17,523 in the same year.

The 3-Year California Vision Goal completion metric, which is a more stringent measure of
student success, shows even higher associated costs. Moving this metric from 0% to 100%
would require an additional $64,752 to $65,292 per FTE student.!? However, improving this rate
from the 2020-21 statewide average of about 13% to 20% for the typical institution would cost
$4,533 per FTE more (a 26% increase above average actual spending). Both models
demonstrate that raising outcome standards, regardless of the metric used, would indeed
require significant additional investment. However, they also suggest that targeted increases in
funding could yield substantial improvements in student success rates.

Student Needs

The cost analysis also explores the cost implications of serving students with various needs,
building directly on the insights from our student needs analysis. The most pronounced effect is
observed for students from a foster care background. Our models suggest that compared to an
institution serving 0% students of its students who were in foster care, one with 100% of its
students with a foster care background would require an additional $70,791 to $76,609 per FTE
student in order to provide it with an equal opportunity to achieve when considering the IPEDS
200% graduation rate and $56,009 to $55,336 per FTE for the California 3-Year Vision Goal
completion rate.

However, given that the average share of foster care students in 2020-21 across institutions
was about 2%, with higher-need institutions serving around 4%, the practical cost differences
between average and high-need institutions to provide an equal opportunity that accounts for
foster care students in terms of the IPEDS 200% graduation rate and California 3-Year Vision
Goal completion rate are $1,049 and $1,295 per FTE student (6% to 7% above average actual
spending), respectively.

11 The range is taken from the regression estimates generated by the institution and community college district models listed in
Exhibit C-8 in Appendix C.

12 The range is taken from the regression estimates generated by the institution and community college district models listed in
Exhibit C-10 in Appendix C.
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The findings also show that the proportions of students who are older than 25 significantly
increase the costs of attaining higher IPEDS 200% graduation rates and California 3-Year Vision
Goal completion rates, regardless of whether the analysis was conducted at the institution or
community college district level.'3 Finally, the results from both the institution- and district-
level models suggest that the proportions of students who are female or qualify for Pell Grants
also significantly impact the costs of attaining a higher IPEDS 200% graduation rate.'*

Exhibit 6. Relationships Between Student Outcomes/Needs and Spending Per Student from

Total expenditures per full-time equivalent student

IPEDS 200% graduation rate California 3-Year Vision Goal

Cost Function Models

cost model cost model
Institution Institution
Student outcome or need factor level District level level District level
Outcome
IPEDS 200% graduation rate N N N/A N/A
Vision Goal completion rate N/A N/A N N

Student need factor

Percentage of students who are

N N - -
female
Percentage of students who
) N N - -
received a Pell grant
Percentage of students who are 25
8 A A A A
years old or older
Percentage of students who are
8 A A A A

foster youth

Note. NN denotes statistically significant positive relationship between outcome or student need and spending; —
denotes statistically insignificant relationship between student outcome and need factor. All estimated regression
models were weighted by 12-month FTE student enrollment. Full regression results are in Appendix C.

13 The range of costs moving from 0% to 100% of students who are 25 years or older is from $32,840 to $35,108 for the model
of IPEDS 200% graduation rates and from $19,580 to $20,002 for the model of California 3-Year Vision Goal completion rates.
14 Specifically, per the models using IPEDS 200% graduation rates estimate that institutions and community college districts
serving 100% Pell Grant recipients would require an additional $18,592 to $19,455 per FTE student compared to an institution
serving no Pell Grant recipients. The same models estimate the range of additional cost for an institution or district serving
100% female students compared to 0% to be $19,192 to $20,357 per FTE student.
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Additional Contextual Factors

The findings of the cost analysis also revealed two additional contextual factors that had a
positive influence on costs. The percentage of completions awarded in health proved to be
statistically significant in the cost models run for both outcomes, while the average faculty
salaries in other colleges offering associate degrees in the same market proved to be significant
in the cost model using the California 3-Year Vision Goal completion rate as an outcome.

These findings have important practical implications. First, institutions with a higher percentage
of health-related completions may require additional funding to maintain their programs and
achieve similar completion rates as institutions with fewer health-related programs. This could
be due to the higher costs associated with health programs, such as specialized equipment and
facilities. For instance, our models suggest that for every 10 percentage point increase in
health-related completions, the typical institution would require an additional $1,616 to $1,766
per FTE student to maintain the same IPEDS 200% graduation rate.

Second, the significance of average faculty salaries in nearby institutions suggests that
community colleges in areas with higher overall faculty compensation levels may need
additional funding to compete for instructor talent and maintain similar student completion
rates. Specifically, for every $1,000 increase in the average faculty salary at nearby institutions,
a community college would need an additional $477 to $S484 per FTE student to achieve the
same California 3-Year Vision Goal completion rate. This highlights the importance of
considering regional labor market conditions when determining funding allocations for
community colleges.

Visualizing Costs for Outcomes and Students Needs

To better facilitate interpretation of our cost model findings, in Exhibits 7 and 8 report the
additional cost per FTE student associated with one percentage point increases in the student
outcomes, student needs, and other contextual factors estimated using the models that include
as student outcomes the IPEDS 200% graduation rate and California 3-Year Vision Goal
completion rate, respectively.

Both exhibits show that the estimated additional cost of a percentage point increase in each
factor is relatively consistent across our institution-level (blue) and district-level (grey) models.
This suggests that our cost findings are not sensitive to the level of aggregation in our data, a
positive indicator for robustness. Given this consistency, in the remainder of this section we
exclusively reference the institution-level model when citing specific figures.

The results show that certain factors are associated with greater additional cost of producing
student outcomes than others. For example, Exhibit 7 shows that providing an equal
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opportunity in terms of the IPEDS 200% graduation rate in institutions serving students who are
older than 25 cost an additional $351 per FTE student for each percentage point in the share of
college enrollment belonging to this group . In contrast, the additional cost of providing a
similar equal opportunity associated with each percentage point of student enrollment who is a
Pell recipient rate is $195 per FTE student.

However, these percentage-point measures lack context for the magnitude of this difference
(i.e., a one percentage point in the Pell recipient rate may not represent a meaningful change in
this measure relative to its overall distribution?) To address this, we can use the means and
standard deviations of the factors for the most recent year in the study period (2020-21)
reported in Exhibit B-5 to further contextualize the practical meaning of the costs reported in
percentage-point terms. For example, while we have already reported the additional cost of
one percentage point of student enrollment who receive a Pell grant (5195), it may be
informative to consider the cost associated with a more realistic contrast in this student need
measure. The descriptive statistics in Exhibit B-5 show that a one standard deviation of the
institution distribution of the Pell grant recipient rate in 2020-21 is approximately 12%. In turn,
providing an equal opportunity at a community college where the Pell recipient rate is one
standard deviation above the statewide average of 41% would cost roughly $2,340 more per
FTE student (equal to 12 x $195).

The results reported in Exhibits 7 and 8 also suggest that raising IPEDS 200% graduation rates
by one percentage point costs less than a one percentage point increase in the more stringent
California 3-Year Vision Goal completion rate (5524 versus $648 per FTE). However, if we
consider the cost of improving outcomes by one standard deviation for each of these measures,
we observe the opposite pattern.'® Raising IPEDS 200% graduation rates from the 2020-21
statewide average of 45% to 62%, roughly equal to a one standard deviation (17%)
improvement, is estimated to cost $8,908 per FTE student (equal to 17x $524). Raising
California Vision Goal completion rates from the 2020-21 statewide average of 13% to 18%,
also a one standard deviation (5%) increase, is estimated to cost about $3,240 per FTE student
(equal to 5 x $S648). Therefore, while on a per-percentage point basis, we estimate it is less
costly to raise IPEDS 200% graduation rates than California Vision Goal completion rates, when
we consider the cost of raising the outcome of an institution by one standard deviation we see
that the 200% IPEDS graduation rate actually has the higher expected cost, on average.

15 To put this contrast in perspective, a one standard deviation improvement can be interpreted as an increase in the
performance of an institution at the 50t percentile of the outcome distribution to the 84th percentile.
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Exhibit 7. Estimated Additional Costs Per FTE Student Associated with Percentage Point
Increases in IPEDS 200% Graduation Rate and Other Cost Factors

IPEDS 200% $524
Graduation Rate $495
% Pell Recipients - $S118965

$351
% Age 25 & Up $328

cronee [R5
% Health Related $177
Completions $162
SO $200 $400 $600 $800 $1,000

FTE Student Cost Per Percentage Point of Outcome/Cost Factors
H Institution-Level Model M District-Level Model
Note. Reported values derived from Exhibit C-8.

Exhibit 8. Estimated Additional Costs Per FTE Student Associated with Percentage Point
Increases in California 3-Year Vision Goal Completion Rate and Cost Factors

California 3-Year Vision $648
Goal Completion Rate $653
% Pell Recipients 5256
% Health Related $177
Completions $181
SO $100 $200 $300 $400 $500 $600 $700

FTE Student Cost Per Percentage Point of Outcome/Cost Factors

H Institution-Level Model H District-Level Model
Note. Reported values derived from Exhibit C-10.
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Making similar comparisons using the data reported in Exhibits 7, 8, and B-5 can help further
elaborate on the implications of our cost model findings.

Discussion and Conclusion

Our study demonstrates the potential of applying school finance methods that have been used
in the K-12 sector for over two decades to investigate community college costs. Specifically, we
bring to bear the application of cost-function techniques, to estimate the cost of producing
community college student outcomes, including the IPEDS 200% graduation rate and 3-Year
California Vision Goal. This novel application of the cost function approach is generalizable and
addresses a long-standing need in higher education finance for robust techniques that can
determine the levels of community college funding necessary to produce student outcomes
associated with persistence and completion and to ensure that all students are provided with
an equal opportunity to achieve these outcomes.

More specifically, we were able to provide a demonstration of how publicly available data on
California’s community colleges can be used to generate cost-based estimates for community
college outcomes that vary according to student needs, and institutional, geographic, and
economic contextual factors. The insights generated by this type of model may prove useful for
developing a more equitable cost-based mechanism with which to distribute funding to
California community colleges.

For example, we demonstrated that a cost function model can be used to estimate the cost of
improving California community college outcomes to specific target levels. The findings suggest
that raising California's statewide 3-Year Vision Goal completion rates from the 2020-21
average of 13% to 20% is projected to require an investment of approximately $4,533 per FTE
student, equal to a 26% increase above actual spending in that year. Similarly, raising the IPEDS
200% graduation rate from the 2020-21 statewide average of 45% to 55% is estimated to cost
about $5,243 per FTE student (equal to a 30% increase over actual spending). This
demonstrates that improving student outcomes in community colleges requires more funding,
and most importantly, that our model can provide policymakers with tailored insights into how
much additional funding is required to produce specific outcome levels.

Likewise, we were able to estimate the incremental cost for colleges serving greater shares of
students with various needs. For every one percentage increase in enrollment of students who
are Pell grant recipients, the cost to a typical community college of producing student
outcomes as measured by the IPEDS 200% graduation rate increases by $195 per FTE student.
For the share of students enrolled who are older than 25, the cost is $351 per FTE student for
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every percentage point increase. Finally, we estimate an additional percentage point of foster
youth enrollment share is associated with an additional $737 in cost per FTE student. Ensuring
all students have an equal learning opportunity requires that community colleges are provided
the funding to meet these costs. Our cost function approach provides an evaluative framework
for understanding whether these costs are being met by the current funding system in
California. It also offers a structure for a funding formula that could be developed to meet these
needs.

Finally, we demonstrated that institutional and geographic contextual factors also influence the
cost to community colleges of producing student outcomes. Specifically, we find that a one
percentage point increase in the share of certificate or degree completions that are health-
related is associated with a $177 increase in cost per FTE student of producing IPEDS 200%
graduation. Colleges that operate in areas with competitive faculty labor markets have higher
costs as well. Once again, these numbers demonstrate the value of the cost-modelling
approach, as we can identify the institution and geographic characteristics that drive costs for
community colleges to generate student outcomes. These insights which can be used to ensure
funding policies are designed to meet these costs and provide equal learning opportunities.

Note, our reliance solely on publicly accessible data leads us to urge caution that the specific
findings should not be interpreted as precise or authoritative at this time. While the estimated
relationships between college spending and outcomes, student characteristics, and contextual
factors align well with our expectations, addressing data missingness and gaining access to
additional data regarding student needs or other factors could provide additional determinants
of cost and improve the precision of our estimates.

Nonetheless, our demonstration of the cost function method has important implications for the
community college funding system in California. Specifically, the findings raise several questions
that the state should consider and research further:

e s current funding meeting the needs of the system as a whole?
e What factors should be used to adjust community college funding to meet these costs?

e To what extent do the student characteristics accounted for in the California Student
Centered Funding Formula (AB540, California College Promise Grant, and Pell Grant
Recipients) align with the factors identified empirically by the cost function findings as
driving the differential costs of providing an equal educational opportunity to students
with different needs?
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e Does the Student Centered Funding Formula provide the funding necessary for all
community colleges to have an equal opportunity to leverage the performance-based
funding incentives?

Developing and implementing a community college funding system that (1) is sufficiently
funded to meet desired student outcome goals and (2) distributes funding appropriately to
address the differential costs associated with student needs and other contextual factors offers
a transformative potential for and improving the efficacy and equity of community college
education in California. The current study demonstrates the feasibility of a rigorous and
innovative methodology that can be used to lead this crucial work and answer the questions
raised by our findings.

We believe that the promise shown by the application of cost functions to better understand
the true cost of community college in California indicates a need for a future study that
leverages more nuanced and complete records on student needs and other institutional
factors. The estimates produced by such a study could produce groundbreaking results and
provide the best available evidence on the cost of improving student outcomes statewide and
ensuring that all students are offered an equal opportunity to achieve.
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Appendix A. California’s Student-Centered Funding
Formula

In 2018, California implemented the Student-Centered Funding Formula (SCFF) for its
community college system, replacing the previous enrollment-based model. This reform aimed
to improve student outcomes, increase equity, and enhance institutional performance across
the state's 116 community colleges. The SCFF distributes state funding through a three-part
formula: a base allocation (comprising 60-70% of funds), a supplemental allocation (10-20%),
and a student success allocation (10-20%). The base allocation is primarily determined by
enrollment, similar to the previous model. The supplemental allocation provides additional
funding for colleges serving low-income students, including Pell Grant and California College
Promise Grant recipients, as well as undocumented students eligible for AB 540 tuition
exemption. The student success allocation rewards colleges for achieving specific outcomes
such as degree and certificate completions, successful transfers to four-year institutions,
completion of transfer-level math and English courses within the first year, and attainment of
regional living wages. This comprehensive approach reflects California's commitment to
balancing access, equity, and success in its community college funding strategy, while also
maintaining a significant portion of funding based on enrollment to ensure institutional
stability.
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Exhibit A-1. Student Success Allocations in the Student-Centered Funding Formula (SCFF) and
Success Point Equivalents (in parentheses), 2018-19

Additional
Allocation for
Additional California College

Base Allocation for | Allocation for Pell Promise Grant
All Students Grant Recipients Recipients

Associate degrees for Transfer
(ADT) granted

Associate degrees granted
(excluding ADT)

Baccalaureate degrees granted $1,320 (3.00) $500 (1.14) $333(0.76)
Credit certificates (16 units or

$1,760 (4.00) $666 (1.51) $444 (1.01)

$1,320 (3.00) $500 (1.14) $333(0.76)

more) granted $880 (2.00) $333(0.76) $222 (0.50)
Completion of transfer-level
mathematics and English

o . $880 (2.00) $333(0.76) $222 (0.50)
courses within first academic
year of enrollment
Su.ccess.ful transfer to four-year $660 (1.50) $250 (0.57) $167 (0.38)
university
E(;ir:;pletlon of nine or more CTE $440 (1.00) $167 (0.38) $111 (0.25)
atatzénme"t of regional living $440 (1.00) $167 (0.38) $111 (0.25)

Note. Exhibit derived from California Community Colleges (n.d. -c). Success Points in parentheses measured in
$440 increments of Student Success Allocations (i.e., 1 Success Point equals $440 in Student Success Allocation).
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Appendix B. Data Sources and Methods

Data

The study team compiled publicly available data from 2014—-15 to 2020-21 from the California
Community Colleges Chancellor’s Office (CCCCO), the School Finance Indicators Database
(SFID), and the Integrated Postsecondary Education Data System (IPEDS). The study team then
combined the elements to create institution-level and community college district-level data
sets. These integrated data sets cover areas including demographics to account for student
needs (i.e., gender, race/ethnicity, age, first-generation status, financial need, English learner
status, foster youth status, veteran status); institutional structure and economic setting (i.e.,
enrollment size, full-time student percentage, academic program focus, total spending per FTE);
and student outcomes (i.e., 200% graduation rates, 3-Year California Vision Goal completion
rates, and success points per FTE).

Data Sources

CalPassPlus. CalPassPlus is a CCCCO-vetted clearinghouse that provides data on various student
outcomes and metrics for California community colleges, and includes information on
enrollment, learning progress, momentum, success, employment, and earnings for different
student types across multiple timeframes. The institution-level data collected through CCCCO
and used throughout this study include: Pell grant recipients, foster-youth enrollment, female
enrollment, Black enrollment, Hispanic enrollment, nontraditional (age 25+) enrollment, and
number of students in a given cohort who completed a Chancellor’s Office approved certificate,
AA degree, or CCC bachelor’s degree within 3 years of entry.

Integrated Postsecondary Education Data System. The Integrated Postsecondary Education
Data System (IPEDS) is a system of surveys conducted annually by the U.S. Department of
Education’s National Center for Education Statistics. IPEDS gathers information from every
college, university, and technical and vocational institution that participates in federal student
financial aid programs. The institution-level data collected through IPEDS and used in this study
include: unduplicated student enrollment, full-time equivalent enrollment, completions by
program type (CIP), state appropriations, local appropriations, expenditures (instructional and
total), latitude/longitude of institution, and Carnegie basic classification. These data elements
were used to create two variables—the average faculty salary in the local labor market (at
comparable schools within the same U.S. Office of Management and Budget Core Based
Statistical Area or CBSA) and the Herfindahl-Hirschman Index (enrollment shares at comparable
schools within the same CBSA)—described in the next section.
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School Finance Indicators Database. The School Finance Indicators Database is a collection of
school finance measures that include information on state and local revenue, wealth, income,
and taxes. It is updated annually by a team of researchers at the Albert Shanker Institute by
compiling publicly available data into district, county, and state-level measures to make school
finance measures more accessible to researchers and policymakers alike. The study team used
these data to capture measures of population density, median home values, household income,
the percentage of authorized taxes levied, and the incidence of students in K—12 school districts
receiving special education services.

Data Preparation

The study team took the following steps to prepare the data for analysis.

CalPassPlus. To prepare the data for analysis, the study team downloaded the data from the
source website (https://www.calpassplus.org/LaunchBoard/Student-Success-Metrics.aspx) at
the institution level for each college. This data were cleaned to construct the success points

measures and the student needs measures. These variables were rolled up to the district level
using an institution-district crosswalk.

Integrated Postsecondary Education Data System. |PEDS data were merged with the study
data using NCES identifiers (UnitIDs). The study team derived the Herfindahl-Hirschman index
and input prices based on local faculty labor markets using the following process. First, the
study team determined which colleges were within the same CBSA for each California
community college to define the local competitive markets within which to calculate both the
Herfindahl-Hirschman Index and local average faculty salary at comparable institutions. The
study team then derived the Herfindahl-Hirschman index by summing the squared enroliment
shares across colleges within a given local market and that were competitors, defined as those
colleges offering similar credentials or degrees using Carnegie classifications. Finally, the study
team derived the average faculty salary for those comparable institutions (defined as offering
similar credentials or degrees using Carnegie classifications) within the local labor market (that
is, within the same CBSA), not including the salaries paid to faculty members at the community
college of interest. This data were rolled up to the district level, weighting by FTE enroliment.

School Finance Indicators Database. The School Finance Indicators data are reported at the K-
12 district level, which were then mapped to the county and service areas for each California
community college. The study team mapped the percentage of K—12 students receiving special
education services or free lunch services to those communities contiguous to the community
college of interest. As such, this variable represents the incidence of potential students
participating in special education services or free-lunch services in neighboring communities.
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Exhibit B-1. Key Variables Used for Student Needs Analysis

ENELIE Source Level

Student Outcomes
IPEDS 200% Graduation Rate IPEDS Institution/District
California Vision Goal Completion

Rate (3-Year) Cccco Institution/District
Success Points per FTE CCcco Institution/District
Covariates
Percentage of students who are CCeco Institution/District
female
Percentage of students who are CCCco Institution/District
Black
Percentage of students who are cceco Institution/District
Hispanic
Percen f n ho ar

ercentage of students who are cccco Institution/District
25 years or older
Percen f n h

ercentage of students who cCCeo Institution/District
received a Pell grant
Percen f n ho ar

ercentage of students who are cCCeo Institution/District
first-generation college students
Percen f n ho ar

ercentage of students who are cCCeo Institution/District
U.S. military veterans
Percen f n ho ar

ercentage of students who are cCCeo Institution/District
English learner students
Percen f n ho ar

ercentage of students who are cceco Institution/District
foster youth
Full-time equivalent enrollment IPEDS Institution/District
Percentage Of. undergraduates IPEDS Institution/District
who are full-time
Percentage of completions IPEDS Institution/District
awarded in health
P t f leti N .

ercentage of completions IPEDS Institution/District

awarded in science or technology
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Exhibit B-2. Key Variables Used for Equity Analysis

Variable Source Level
Spending

Total Spending per 12-month IPEDS District
Headcount

Instructional Spending per 12-month IPEDS District
Headcount

Covariates

Percentage of students who are female CCcco District
Percentage of students who are Black CCcco District
P(.ercen.tage of students who are CCeco District
Hispanic

Percentage of students who are 25 CCeco District
years or older

Percentage of students who received a CCeco District
Pell grant

Percent.age of students who are first- CCeco District
generation college students

Pe.r_centage of students who are U.S. CCeco District
military veterans

Percentage of students who are English CCeco District
learner students

Percentage of students who are foster CCeco District
youth

Percgntage of undergraduates who are IPEDS District
full-time

Percentage of completions awarded in IPEDS District
health

Pgrcentage of completions awarded in IPEDS District
science or technology

Average Faculty Salary (CBSA)! IPEDS Institution
Herfindahl-Hirschman Index (CBSA)? IPEDS Institution
Carnegie Classification 2005/2010 IPEDS Institution
Median Household Income Census/SFID County
Assessed Property Value (per capita) California BOE County

1 This is the average monthly faculty salary at other colleges in the market where the market is defined as all
colleges offering AA degrees within the same Core Based Statistical Area (CBSA).

2 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees within the
same Core Based Statistical Area (CBSA).
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Exhibit B-3. Key Variables Used for Cost Analysis

Variable Source Level
Spending

Total Spending per 12-month IPEDS Institution/District
Headcount

State Appropriations per 12-
month Headcount

Student Outcomes
IPEDS 200% Graduation Rate IPEDS Institution/District
California Vision Goal

IPEDS Institution/District

CCCC Instituti Distri

Completion Rate (3-Year) © nstitution/District
Instruments
SFID-NCES K-12 % Free Lunch SFID/NCES County
SFID-SEDA Outcome Index! SFID/NCES County
Covariates
P f h

ercentage of students who ccceo Institution/District
received a Pell grant
P f h

ercentage of students who are cccco Institution/District
25 years or older
P f h

ercentage of students who are cccco Institution/District
foster youth
P f h

ercentage of students who are cccco Institution/District
female
Percentage of undergraduates IPEDS Institution/District
who are full-time
Percentage of completions N o

IPED | D

awarded in health S nstitution/District
Percentage of completions
awarded in science or IPEDS Institution/District
technology

Average Faculty Salary (CBSA)? IPEDS/Derived Institution/District
Herfindahl—-Hirsch Ind . - I
(Cegsl':)f rschman fndex IPEDS/Derived Institution/District

1 This is a nationally normed grades 3 through 8 reading and math assessment score for the county in which the
community college resides.

2 This is the average monthly faculty salary at other colleges in the market where the market is defined as all
colleges offering AA degrees within the same Core Based Statistical Area (CBSA).

3 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees within the
same Core Based Statistical Area (CBSA).
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Sample

The study team examined the population of 113 public community colleges in California, which
collectively serve roughly 1.9 million students (CCC, n.d -a).'® The data used for this study span
from the 2014-15 school year (the earliest year for which CCCCO data are available) to the
2020-21 school year (the most recent year for which both the CCCCO and IPEDS data are

available). Exhibit B-4 provides descriptive characteristics of the samples of California
community college institutions and districts used in study.

16 Three colleges (i.e., Madera College, West Valley College, and San Diego College of Continuing Education) had missing or
incomplete data, resulting in their being dropped from the sample.
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Exhibit B—4. Descriptive Characteristics of Institution and District Study Samples, 2014-15 to
2020-21

Standard Standard
Variable Deviation | Observations Deviation | Observations

Spending/Funding/Fiscal Capacity

Overall spending per 12-month

13,902.450 3,687.798 789 8,600.682 2,443.702 802
headcount
Instructional spending per 12-

2,206.378 656.801 789 3,260.219 934.126 802
month headcount
Local appropriations per 12-month 1527.684 1,047.354 803
headcount
State appropriations per 12-month 1575759  844.913 803
headcount
County Assessed Value per Capita

147. .882 792
(1,000s) 558 53.88 9
County Median Household Income
74.767 18.334 792

(2,000s) 6 8.33 9
Student Outcomes
IPEDS 200% Graduation Rate 0.373 0.088 714 0.362 0.088 740
California Vision Goal Completion 0.106 0.044 789 0.106 0.044 803
Rate (3-Year)
California Success Points 1.253 0.266 789 1.251 0.264 803
Instruments
SFID-NCES K-12 % Free Lunch 0.433 0.168 789 0.436 0.164 791
SFID-SEDA Outcome Index! -0.145 0.196 714 -0.148 0.188 792
Covariates
Percentage of students who are 0.540 0.059 789 0.540 0.058 803
female
Percentage of students who are 0.068 0.064 788 0.069 0.063 802
Black
Percentage of students who are 0.463 0.168 788 0.459 0.168 802
Hispanic
Percentage of students who are 25 0.441 0.098 789 0.443 0.100 303
years or older
Percentage of students who 0.401 0.115 789 0.400 0.115 803
received a Pell grant
Percentage of students who are 0.317 0.129 789 0.320 0.129 803
first-generation college students
Percentage of students who are 0.028 0.016 789 0.028 0.016 803
U.S. military veterans
Percentage of students who are 0.061 0.040 789 0.062 0.041 803
English learner students
Percentage of students who are 0.018 0.017 789 0.018 0.016 803

foster youth
1This is a nationally normed grades 3 through 8 reading and math assessment score for the county in which the

community college resides.
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Exhibit B—4. Descriptive Characteristics of Institution and District Study Samples, 2014-15 to
2020-21 (continued)

Standard Standard
Variable Deviation | Observations Deviation | Observations

Covariates

Percentage of undergraduates

. 0.305 0.077 788 0.306 0.077 802
who are full-time
Percentage of undergraduates 0.305 0.077 788 0.306 0.077 802
who are full-time
Covariates
Percentage of undergraduates 0.305 0.077 788 0.306 0.077 802
who are full-time
Percentage of completions 0.077 0.057 789 0.078 0.056 803
awarded in health
Percentage of completions 0.199 0.087 789 0.198 0.086 803
awarded in science or technology
Average Faculty Salary (CSBA)? 10,752.610 1,586.936 789 10,763.670 1,484.510 792
Herfindahl—Hirschman |
; CeSrB'/:')‘ia IR o223 0.208 0.292 789 0.212 0.277 792

Exhibit B-5. Select Descriptive Characteristics of Institution Study Sample, 2020-21

Standard
Variable Deviation Observations

Spending

Total Spending per 12-month Headcount 17,523.370 4,785.199 113
Student Outcomes

IPEDS Degree/Certification 200% Graduation Rate 0.449 0.172 113
California 3-Year Vision Goal Completion Rate 0.132 0.047 114
Covariates

Percentage of students who are female 0.569 0.077 114
Percentage of students who are 25 years or older 0.453 0.102 114
Percentage of students who received a Pell grant 0.414 0.121 114
Percentage of students who are foster youth 0.021 0.017 114
Percentage of undergraduates who are full-time 0.304 0.083 113
Percentage of completions awarded in health 0.069 0.055 113
Percentage of completions awarded in science or technology 0.182 0.082 113
Average Faculty Salary (CBSA)? 11,447.830 1,719.773 155
Herfindahl-Hirschman Index (CBSA)? 0.273 0.435 155

2 This is the average monthly faculty salary at other colleges in the market where the market is defined as all colleges
offering AA degrees within the same Core Based Statistical Area (CBSA).

3This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees within the same
Core Based Statistical Area (CBSA).

B-8 | AIR.ORG Exploring the Costs of California Community Colleges



Appendix C. Supporting Analyses

This appendix provides supporting analyses for the findings in the report.

Exhibit C-1. Relationships Between Student Need Factors, Institutional Contextual Factors
and IPEDS 200% Graduation Rates in California Community Colleges, 2014-15 to 2020-21

IPEDS 200% graduation rate
Institution-level District-level

Student need factor or Robust Robust
institutional contextual factor Coefficient standard error Coefficient standard error

Need factors
Percentage of students who are

-0.214* 0.085 -0.209* 0.095

female
Percentage of students who are 0117 0.065 0.118 0.069
Black
P.ercenfcage of students who are -0.000 0.045 -0.023 0.039
Hispanic
Percentage of students who are -0.307%** 0.063 10,285 %% 0.079
25 years or older
Percentage of students who 0.427%** 0.067 10.425%** 0.084
received a Pell grant
?ercentage of students who are 0.002 0.041 0.027 0.044
first-generation college students
P f h

ercentage of students who are 0.393 0.290 0.328 0.194
U.S. military veterans
Perc.entage of students who are 0.262* 0.124 0.259 0.148
English learner students
Percentage of students who are -0.318 0.254 -0.250 0.247
foster youth
Contextual factors
Percentage of undergraduates 0.300%* 0101 0.319%* 0.106
who are full-time
Percentage of completions 0.125 0.084 0.101 0.085
awarded in health
Percentage of completions -0.021 0.064 0.012 0.054
awarded in science or technology
Constant 0.670*** 0.069 0.635*** 0.077
Observations 714 740
R-squared 0.623 0.616

Note. Standard errors are robust and clustered at institution or district level. Coefficients weighted by 12-month
FTE student enrollment. Year fixed effects included. *** p<0.001, ** p<0.01, * p<0.05.
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Exhibit C-2. Relationships Between Student Need Factors, Institutional Contextual Factors
and 3-Year Vision Goal Completion Rates in California Community Colleges, 2014-15 to 2020-
21

3-Year California Vision Goal completion rate
Institution-level District-level

Student need factor or Robust Robust
institutional contextual factor Coefficient standard error Coefficient standard error

Need factors
Percentage of students who are

0.001 0.056 0.000 0.059

female
Percentage of students who are 0.078 0.040 -0.080 0.060
Black
P.ercenjcage of students who are -0.019 0.019 -0.019 0.023
Hispanic
Percentage of students who are -0.080** 0.029 -0.081** 0.030
25 years or older
Percentage of students who -0.101%* 0.033 -0.099%* 0.038
received a Pell grant
Bercentage qf students who are -0.009 0.018 -0.009 0.020
first-generation college students
Percen.t.age of students who are -0.230 0.121 0.242 0.15
U.S. military veterans
Perc.entage of students who are -0.106* 0.053 -0.106* 0.052
English learner students
Percentage of students who are -0.049 0.137 -0.037 0.158
foster youth
Contextual factors
Percentage of undergraduates

. 0.203*** 0.037 0.200*** 0.044
who are full-time
Percentage of completions -0.127%** 0.037 -0.128%** 0.032
awarded in health
Percentage of completions -0.095%** 0.024 -0.094%** 0.025
awarded in science or technology
Constant 0.150%** 0.037 0.152%** 0.041
Observations 788 802
R-squared 0.620 0.619

Note. Standard errors are robust and clustered at institution or district level. Coefficients weighted by 12-month
FTE student enrollment. Year fixed effects included. *** p<0.001, ** p<0.01, * p<0.05.
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Exhibit C—3. Relationships Between Student Need Factors, Institutional Contextual Factors

and the Number of Success Points Earned per Full Time Equivalent Student in California
Community Colleges, 2014-15 to 2020-21

Success Points earned per full-time equivalent student
Institution-level District-level

Student need factor or Robust standard Robust
institutional contextual factor Coefficient error Coefficient standard error

Need factors
Percentage of students who are

-0.487 0.541 -0.497 0.535
female
Percentage of students who are .0.912%* 0319 -0.924 0.527
Black
P.ercenjcage of students who are -0.263 0153 -0.268 0.182
Hispanic
Percentage of students who are -0.062 0.205 -0.086 0.210
25 years or older
Percentage of students who 0.039 0.241 0.052 0.264
received a Pell grant
Bercentage qf students who are -0.026 0.134 0.018 0.157
first-generation college students
Percen.t.age of students who are 0.523 1,289 0.388 1953
U.S. military veterans
Perc.entage of students who are 1.123%* 0.409 1161%* 0.446
English learner students
Percentage of students who are 0.16 1188 0.182 1309
foster youth
Contextual factors
Percentage of undergraduates 1121+ 0.279 _1.154%* 0.353
who are full-time
Percentage of completions 0.157 0.343 -0.169 0.314
awarded in health
Percentage of completions 0.104 0.190 0.110 0.174
awarded in science or technology
Constant 1.933*** 0.327 1.962*** 0.361
Observations 788 802
R-squared 0.443 0.443

Note. Standard errors are robust and clustered at institution or district level. Coefficients weighted by 12-month
FTE student enrollment. Year fixed effects included. *** p<0.001, ** p<0.01, * p<0.05.
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Exhibit C—4. Relationships between Institutional Spending and Student Needs, 2014-15 to

Instructional spending per Overall spending per 12-
12-month headcount month headcount

2020-21

Student need factor or institutional contextual
factor

Need factors

Coefficient

Robust
standard
error

Coefficient

Robust
standard
error

Percentage of students who are female 3,287.440%* 921.491 5,102.157** 1,875.827
Percentage of students who are Black 823.260 788.083 1,340.018 1,803.076
Percentage of students who are Hispanic 694.928 404.370 777.104 967.234
zf dr;‘:”tage of students who are 25 years or 717.066 720.489 2,581.953  2,015.460
Percentage of students who received a Pell grant  -1841.352* 831.737 757.437 1,960.811
:Irlzt;r;tsatgued(;;:zudents who are first-generation 23.847 326.971 77958 885 284
Percentage of students who are U.S. military 838.730 2562.625 3,032.126 6,278.707
veterans

Percentage of students who are English learner 1,695.792 992,981 1619.757 2.628.611
students

Percentage of students who are foster youth 5,005.100**  1,650.227 11,924.730 7,310.956
Contextual factors

Percentage of undergraduates who are full-time  3,981.847***  790.683 12,422.381***  2,371.325
Percentage of completions awarded in health 1,173.285 810.622 3,458.045 1,943.236
Percentage of completions awarded in science 150.571 594.203 203.390 1,272.647
or technology

Average Faculty Salary (1,000s, CSBA)* 0.055 0.037 0.064 0.087
Herfindahl-Hirschman Index (CSBA)? 53.941 215.737 99.588 398.280
Carnegie: AA--Public Rural-serving Medium 490.248* 236.934 497.752 739.680
Carnegie: AA--Public Rural-serving Large 512.992* 198.043 824.143 658.223
Carnegie: AA--Public Suburban-Single Campus 202.972 173.770 357.817 654.000
Carnegie: AA--Public Suburban-Multicampus 266.688* 116.438 -138.659 520.923
Carnegie: AA--Public Urban-Multicampus 266.69* 116.44 -138.66 520.92
Constant -2,145.758**  718.154 -5,227.835** 1,813.656
Observations 788 788

R-squared 0.422 0.531

Note. Standard errors are robust and clustered at institution level. Coefficients weighted by 12-month FTE student
enrollment. Regressions include fixed effects for years 2015 through 2020.

*** p<0.001, ** p<0.01, * p<0.05.

1 This is the average monthly faculty salary at other colleges in the market where the market is defined as all
colleges offering AA degrees within the same Core Based Statistical Area (CBSA).

2 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees within the
same Core Based Statistical Area (CBSA).
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Exhibit C-5. Relationships between Institutional Spending and Local Property
Wealth/Household Income, 2014-15 to 2020-21

Instructional spending per Overall spending per 12-
12-month headcount month headcount

Robust
standard
error

Robust
standard
error

Property wealth/household income or
institutional contextual factor

Coefficient Coefficient

Property wealth/household income factors

County Assessed Value per Capita

7.19** 2.2 19.71** .
(1,0005) 9 9 9 5.56
County Median Household Income 14.91% 6.68 46.87% 14.89
(1,000s)
Contextual factors
Percgntage of undergraduates who are 0.085* 0.04 0031 0.09
full-time
Percentage of completions awarded in 3,251 81%%* 620.77 11,275.74%% 1662.45
health
Petrcentage of completions awarded in 1592.17 807.67 3,989.70* 1868.16
science or technology
Average Faculty Salary (1,000s, CBSA)* -308.68 495.89 83.17 1092.02
Herfindahl-Hirschman Index (CBSA)? 131.52 255.04 396.97 400.66
Carnfegle: AA--Public Rural-serving 386.59 195.23 251 60 599.41
Medium
Carnegie: AA--Public Rural-serving Large 326.85 220.71 -262.16 602.49
Carnegie: AA--Public Suburban-Single 406.52% 184.52 258.98 54555
Campus
Carnegie: AA--Public Suburban- 196.02 143.32 -130.24 543.24
Multicampus
Carnegie: AA-Public Urban- 221.34* 91.49 -341.60 454.62
Multicampus
Constant -222.10 342.63 1,213.77 1038.70
Observations 788 788
R-squared 0.388 0.527

Note. Standard errors are robust and clustered at institution level. Coefficients weighted by 12-month FTE student
enrollment. Regressions include fixed effects for years 2015 through 2020.

*** p<0.001, ** p<0.01, * p<0.05.

1 This is the average monthly faculty salary at other colleges in the market where the market is defined as all
colleges offering AA degrees within the same Core Based Statistical Area (CBSA).

2 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees within the
same Core Based Statistical Area (CBSA).
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Exhibit C—6. Relationships between Local and State Appropriations Received by Districts and
Local Property Wealth and Household Income, 2014-15 to 2020-21

Local appropriations per State appropriations per 12-
12-month headcount month headcount

Robust Robust

Fiscal capacity or institutional standard standard
contextual factor Coefficient error Coefficient error

Fiscal capacity factors
County Assessed Value per Capita

4.1 A7 2 1.42
(1,000s) 9 3 0.28
County Median Household Income 28.69%* 9.94 133.67%%* 6.56
(1,000s)
Contextual factors
Percgntage of undergraduates who are 1,790.95 1030.59 2.363.03%* 663.69
full-time
Percentage of completions awarded in 2 652.07 1360.53 98754 926.55
health
Petrcentage of completions awarded in 531.10 596.99 7.02 579.82
science or technology
Average Faculty Salary (1,000s, CBSA)* -0.21 0.11 0.09 0.05
Herfindahl-Hirschman Index (CBSA)? -25.17 382.78 -452.04 330.02
Constant -341.142 (1,975.678) 753.605 (1,709.232)
Observations 791 791
R-squared 0.340 0.408

Note. Standard errors are robust and clustered at institution level. Coefficients weighted by 12-month FTE student
enrollment. Regressions include fixed effects for years 2015 through 2020.

*** n<0.001, ** p<0.01, * p<0.05.

! This is the average monthly faculty salary at other colleges in the market where the market is defined as all
colleges offering AA degrees the same Core Based Statistical Area (CBSA).

2 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees the same
Core Based Statistical Area (CBSA).
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Exhibit C-7. First-stage Regression Results for the IPEDS 200% Graduation Rate Cost Function
Analyses in California Community Colleges, 2014-15 to 2020-21

IPEDS 200% graduation rate
Institution level District level

Robust Robust
Instrument, student need factor or standard standard
institutional contextual factor Coefficient error Coefficient error
Instruments
Percent of K-12 free or reduced priced 0.117%** 0.016 0.129%** 0016
lunch
SEDA outcome index 0.098%*** 0.025 0.095*** 0.026
Need factors
Percentage of students who are female -0.182%* 0.077 -0.158 0.083
Percentage of students who are 25 10.381%** 0.040 -0.348%%* 0.052
years or older
Percentage of students who received a -0.349%%* 0.049 10.365%** 0.057
Pell grant
Percentage of students who are foster -0.495 0.280 -0.398 0.289
youth
Contextual factors
Percgntage of undergraduates who are 0.277%*%* 0.069 0.305%** 0.073
full-time
Percentage of completions awarded in 0.119 0.065 .0.094 0071
health
Pe.rcentage of completions awarded in -0.006 0.049 0.007 0.038
science or technology
Average Faculty Salary (1,000s, CBSA)! 0.592* 0.299 0.008* 0.004
Herfindahl-Hirschman Index (CBSA)? 0.029* 0.013 0.028 0.016
Constant 0.603*** 0.065 0.525*** 0.078
Observations 713 728
Unique Institutions/Districts 113 70
Partial F (Instruments) 29.42 34.30
Hansen J Statistic (p-value) 0.66 0.77

Note. Standard errors are robust and clustered at institution or district level. Coefficients weighted by 12-month
FTE student enrollment. *** p<0.001, ** p<0.01, * p<0.05.

1 This is the average monthly faculty salary at other colleges in the market where the market is defined as all
colleges offering AA degrees the same Core Based Statistical Area (CBSA).

2 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees the same
Core Based Statistical Area (CBSA).
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Exhibit C—8. Second-stage Regression Results for the IPEDS 200% Graduation Rate Cost
Function Analyses in California Community Colleges, 2014-15 to 2020-21

Total expenditures per full time equivalent student
Institution level District level

Robust Robust
Outcome, student need factor or standard standard
institutional contextual factor Coefficient error Coefficient error
Outcome
IPEDS 200% Graduation Rate 52,426.860***  10,205.600 @ 49,453.620***  9,125.308

Need factors
Percentage of students who are female  20,357.470* 7,863.907 19,191.590* 7,742.445
Percentage of students who are 25
years or older

Percentage of students who received a
Pell grant

Percentage of students who are foster
youth

Contextual factors

Percentage of undergraduates who are

35,108.120***  6,321.399  32,839.640***  6,749.395
19,455.010***  5,226.672 18,592.190** 6,014.924

76,609.200*%*  22,711.450  70,791.310**  22,686.930

. -3,018.206 6,956.928 -3,612.898 7,312.144

full-time
Percentage of completions awarded in
health 17,663.970** 6,114.147 16,163.940* 6,268.089
Percentage of completions awarded in

. -2,394.622 4,004.718 -2,595.076 3,091.278
science or technology
Average Faculty Salary (1,000s, CBSA)! 99.089 285.470 0.373 365.049
Herfindahl-Hirschman Index (CBSA)? 855.897 1,132.962 1,201.931 1,279.670
Constant -41,780.94***  7,966.166  -36,690.410***  7,701.798
Observations 713 728
Unique Institutions/Districts 113 70
R-squared 0.912 0.916

Note. Standard errors are robust and clustered at institution or district level. Coefficients weighted by 12-month
FTE student enrollment. *** p<0.001, ** p<0.01, * p<0.05.
1 This is the average monthly faculty salary at other colleges in the market where the market is defined as all

colleges offering AA degrees within the same Core Based Statistical Area (CBSA).
2 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees within the
same Core Based Statistical Area (CBSA).
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Exhibit C-9. First-stage Regression Results for the California 3-Year Vision Goal Completion

Rate Cost Function Analyses in California Community Colleges, 2014-15 to 2020-21

California 3-Year Vision Goal completion rate
Institution level District level

Robust Robust
Instrument, student need factor or standard standard
institutional contextual factor Coefficient error Coefficient error
Instruments
Percent of K-12 free or reduced priced 0.098%** 0.009 0.100%** 0.010
lunch
SEDA outcome index 0.050** 0.015 0.052** 0.017
Need factors
Percentage of students who are female 0.035 0.044 0.034 0.047
Percentage of students who are 25 -0.082* 0.034 -0.081* 0.039
years or older
Percentage of students who received a L0.119%** 0.030 L0.114%%* 0.030
Pell grant
Percentage of students who are foster -0.060 0.129 -0.047 0129
youth
Contextual factors
Percgntage of undergraduates who are 0.223%%* 0.038 0.230%** 0.040
full-time
Percentage of completions awarded in 0.122%* 0.041 0.117%* 0.040
health
Pe.rcentage of completions awarded in 0.087*** 0.024 -0.085** 0.029
science or technology
Average Faculty Salary (1,000s, CBSA)! -0.001 0.002 -0.001 0.002
Herfindahl-Hirschman Index (CBSA)? 0.013 0.008 0.009 0.009
Constant 0.107** 0.040 0.104* 0.049
Observations 787 790
Unique Institutions/Districts 113 70
Partial F (Instruments) 63.26 48.89
Hansen J Statistic (p-value) 0.51 0.75

Note. Standard errors are robust and clustered at institution or district level. Coefficients weighted by 12-month
FTE student enrollment. *** p<0.001, ** p<0.01, * p<0.05.

1 This is the average monthly faculty salary at other colleges in the market where the market is defined as all
colleges offering AA degrees within the same Core Based Statistical Area (CBSA).

2 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees within the
same Core Based Statistical Area (CBSA).
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Exhibit C—-10. Second-stage Regression Results for the California 3-Year Vision Goal
Completion Rate Cost Function Analyses in California Community Colleges, 2014-15 to 2020-
21

Total expenditures per full time equivalent student
Institution level District level

Robust Robust
standard standard
error error

Outcome, student need factor

or institutional contextual

factor Coefficient Coefficient

Outcome
California 3-Year Vision Goal

completion rate

Need factors

Percentage of students who are
female

Percentage of students who are
25 years or older

Percentage of students who
received a Pell grant
Percentage of students who are
foster youth

Contextual factors

Percentage of undergraduates
who are full-time

Percentage of completions
awarded in health

Percentage of completions
awarded in science or
technology

Average Faculty Salary (1,000s,
CSBA)?

Herfindahl-Hirschman Index
(CSBA)?

Constant

64,752.160***

9,168.921
19,580.030***
6,639.778

56,008.660***

-2,908.742

17,677.330**

3,745.469

483.501**

1,081.692
-16,507.870***

9,773.764

5,949.073

3,737.065

3,827.064

15,677.080

4,546.190

5,407.557

2,714.681

145.876

780.854
4,352.901

65,291.760***

9,349.491
20,002.380%***
6,484.251

55,335.600***

-3,451.892

18,098.050**

3,852.340

477.363*

1,559.359
-16,695.600**

11,116.730

6,121.642

4,365.518

4,193.464

15,617.480

4,946.320

5,345.301

2,716.897

186.512

987.948
4,905.992

Observations 787 790

Unique Institutions/Districts 113 70

R-squared 0.942 0.942
Note. Standard errors are robust and clustered at institution or district level. Coefficients weighted by 12-month
FTE student enrollment. *** p<0.001, ** p<0.01, * p<0.05.
1 This is the average monthly faculty salary at other colleges in the market where the market is defined as all

colleges offering AA degrees within the same Core Based Statistical Area (CBSA).
2 This is the Herfindahl-Hirschman index where the market is defined as all colleges offering AA degrees within the
same Core Based Statistical Area (CBSA).
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