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Community college credentials are an increasingly important part of post-secondary 

education in the United States.  Two-year institutions have been receiving additional attention from 

students, researchers and policy makers, yet it is still not clear how much labor market value these 

degrees have.  Previous studies have been limited in their ability to differentiate between types of 

community college credentials (CCCs), and been unable to limit selection bias.  In this study, I 

estimate the value of four different kinds of CCCs in the Texas labor market, paying particular 

attention to gender-based gaps in wage premiums.  I then estimate the value of these degrees using 

an Instrumental Variable strategy which allows for the estimation of the causal effect of CCCs on 

earnings. I find that considering only a single category of community college credentials masks 

variation in the value of these degrees, namely the high value of Applied Associate’s degrees.  

Results suggest that even after accounting for the self-selection of individuals into higher 

education, Applied Associate’s degrees significantly increase early career earnings. 
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Chapter 1: Introduction 

 

Post-secondary education is increasingly necessary for individuals to earn a living wage, 

and its expansion is necessary for the nation to remain competitive in a global economy.  

Simultaneously, tuition at four-year institutions is rising, making this route to a post-secondary 

credential more financially difficult for students from low-income families.  There has a been a 

resurgence of policy and academic interest in two-year institutions, particularly with respect to 

the ways in which these institutions may provide education to students for whom the opportunity 

to attend a four-year university is restricted by academic or financial barriers.  As of 2014, 40% 

of post-secondary students were enrolled at two-year colleges (National Center for Education 

Statistics, 2016).   

Due to the large proportion of post-secondary students that attend community college, 

and the increasing accessibility of these institutions to low-income and first generation college 

goers, community colleges are receiving additional attention from policy makers (Ma & Baum, 

2016; National Center for Education Statistics, 2011; Shear, 2010).  Despite this attention, the 

existing literature does not agree that community college degrees or certificates1 increase the 

earning of community college graduates, relative to students who complete only a high school 

diploma.  This study seeks to determine the value of two-year degrees and certificates in the 

                                                       
1 I refer to the set of degrees and certificates earned at a community college as community 
college credentials (CCC).  These credentials include Applied Associate’s degrees, Associate’s 
degrees, Long-term certificates, and Short-term certificates.  A detailed description of these 
degrees can be found in Chapter 4.  I use two-year college, two-year institution and community 
college interchangeably.  I use Bachelor’s degree or four-year degrees to refer to the degrees 
earned at four-year colleges and universities.  I use post-secondary degrees or credentials to refer 
to the full set of two or four-year higher education credentials.  
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Texas labor market relative to the value of a high school diploma.  Specifically, this research will 

address three questions: 

1) What kinds of credentials are offered at community colleges?  How do they vary in content 

and labor market value? 

2) Are the wage increases associated with community college credentials the same for men and 

women?  What role does the industry that graduates enter into play in explaining gender-

based wage gaps? 

3) What is the causal effect of community college credentials on earnings? What types of 

credentials are the most valuable? 

 

While a prolific body of research exists detailing the pathways through, and socio-

economic benefits of four-year degrees, much less is known about the economic benefits of 

community college credentials. The goal of this dissertation is to fill that gap by investigating the 

value of different kinds of community college credentials in the Texas labor market using a 

unique data set and a variety of analytic techniques. Much of the sociological and economic 

research about community colleges investigates the process of transferring between two and four 

year institutions, and the graduation rates of these transfer students.  Studies suggest that between 

25% and 40% of students who enroll in community college will transfer to a four-year university 

within four years of graduating high school (Adelman, Moving into Town and Moving On: The 

Community College in the Lives of Traditional-age Students, 2005; Lee & Frank, 1990; National 

Center for Education Statistics, 2011).  Much less is known about the educational and 

employment outcomes among community college students who complete a two-year credential 

but do not transfer to a four-year institution.   
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Findings from a relatively small body of research suggest that earning a degree or 

certificate at a community college is associated with increased earnings.  However, there is no 

clear consensus in the literature about the size of the increase, nor about the fields or socio-

demographic subgroups in which the increase is the largest, and few of these studies differentiate 

between the different types of credentials that are offered at community colleges.  Additionally, 

few of these studies estimate the causal effect of community college credentials on earnings. The 

primary issue contributing to the lack of consensus among these studies is the type and quality of 

available data (Belfield & Bailey, 2011; Kane & Rouse, 1995).  Community college students are 

a particularly difficult group to observe over time because of the frequency with which these 

students start and stop (Jepsen, Troske, & Coomes, 2009; Light A. , 1995).  Selection issues that 

often plague education research operate differently at this level of education due to more relaxed 

barriers to entry, but still present significant challenges to estimating the value of community 

college credentials. Does education increase earnings or do those students who earn degrees 

share traits that also make them higher earners (motivation, a strong work ethic, extroversion, 

etc.)?  Much of the existing research is based on ordinary least squares (OLS) regression.  These 

techniques do not offer many opportunities to limit potential sources of confounding bias. Less 

common are studies that use quasi-experimental designs to estimate the earnings increases 

associated with community college credentials.  These studies are able to limit some sources of 

confounding bias, but not selection.  

Without knowing the size of the economic payoff to earning various two-year credentials, 

it is difficult to know if it is worth the investment of time and tuition from students, or worth 

increased funding from state and local government. Further, there is a great deal of heterogeneity 

in community college education, with respect to the kinds of credentials available and the 
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economic and educational backgrounds of the students in attendance.  As this section of post-

secondary education increases in size and heterogeneity, it is important to know when and for 

whom community college is the best option.  The findings from this dissertation will enrich our 

understanding of the value of two-year degrees in the labor market, and provide detail about 

what kind of degrees have the greatest value and for whom. 

 

The Current Study 

This study uses a unique dataset and a variety of methods to estimate the wage premium 

associated with earning a community college degree or certificate versus completing only a high 

school diploma.  The data contains educational and employment records for all community 

college students in Texas, as well as all high school graduates who did not enroll in any post-

secondary institution.  Individuals who transfer between two and four-year schools, and those 

who complete a Bachelor’s degree are in the data and will be included in certain analyses, but 

they are not the primary focus of this research. In addition to descriptive statistics and regression 

based modeling techniques, I will use changes in community college taxing district boundaries as 

an instrument in a two-stage least squares regression model.  Since 1995 there have been 17 

examples of community colleges annexing nearby areas for inclusion in their taxing district.  

Students living in these annexed areas pay lower tuition than students who graduated from the 

same schools prior to annexation, or students who graduated from other districts.  Annexation in 

this analysis represents an instrumental variable, inducing students to enroll who otherwise 

would not.  The data’s longitudinal structure allows me to use annexation in combination with 

regional and yearly fixed effects to estimate degree completion and earnings among individuals 

who graduated from K-12 school districts before and after annexation.  Methods that account for 
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endogeneity typically produce lower estimates than traditional regression techniques.  Using an 

instrumental variable design, I examine whether community college credentials are still 

associated with wage premiums.  And if so, how large are the wage premiums? 

In this study, I will estimate the value of community college credentials, paying attention 

to the industries students enter following degree completion, and also employing an instrumental 

variable technique to limit selection bias.  The primary goal of this dissertation is to enrich our 

understanding of the value of two-year credentials. To deepen our understanding of this part of 

post-secondary education I will carry out this research in three stages.  First, previous studies 

treat community college degrees as a single category, but in the current study I assess four 

different kinds of community college credentials independently.  Chapter 3 contains information 

about the content and credit requirements of those credentials, as well as descriptive statistics 

that provide a detailed landscape of post-secondary education in Texas.  In the second analytic 

stage, I draw on previous studies of the value of two-year credentials that suggest that 

community college credentials are associated with larger wage premiums for women than for 

men.  Few of these studies are able to provide insight into why that gender difference exists.  

Research at the Bachelor’s level documents a similar pattern and suggests that industry 

segregation contributes to gender differences in wage premiums, as well as wages themselves.  

In Chapter 4, I explore gender differences in community college degree completion, as well as 

patterns of industry entry among men and women, to determine if occupational segregation 

contributes to gender differences in the value of these degrees.  In the final analytic stage, I 

return to the competing theoretical perspectives outlined above.  In Chapter 5, I employ an 

instrumental variable technique that utilizes changes in community college district boundaries to 

limit potential selection bias.  I estimate the value of community college degrees in the labor 
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market relative to high school diplomas. I also explore whether there is evidence that increased 

access to community colleges deters students from completing Bachelor’s degrees.  
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Chapter 2: Data Sources and Structure 

 

The Education Research Center (ERC) at the University of Texas at Austin houses 

administrative data compiled from three state agencies: The Texas Education Association (TEA), 

the Texas Higher Education Coordinating Board (THECB), and The Texas Workforce 

Commission (TWC).  This data includes educational, occupational, and earnings records for all 

students who attended school and worked in Texas over the last three decades.  Because of the 

size of the state, the data includes records on 10% of the nation’s community college students.  

In this chapter I will describe the source and structure of the data.  Then, I will describe 

my analytic sample, including the decisions I made to select the final sample, as well as trends in 

education and earnings with respect to individuals’ race/ethnicity, gender, and family income 

during high school.  

 

Education Research Center Data  

Education data from TEA (K-12 data) and THECB (higher education data) contains 

information about students, faculty and campuses, and comes from administrative records 

generated as a function of school operations.  As part of unemployment insurance (UI) payments, 

the TWC collects data on earnings and industry of employment from employers every quarter. 

Each agency submits data to the ERC at the individual level and includes a modified social 

security number. This allows for the merging of files from across agencies and years.  
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Data Structure and Variables 

The dataset used in this study contains data from each of the three agencies merged into a 

single dataset with one row per individual.  For the purposes of this study I will look at the 

highest post-secondary degree earned by an individual.  This includes Bachelor’s degrees as well 

as community college credentials.  Among community college enrollees I include only those 

individuals who report that they are seeking a degree as community college enrollees.  Students 

report their degree intentions as part of enrollment each year.  Highest degree is coded as a 

categorical variable for descriptive statistics.  It is also coded as a binary variable in two different 

ways.  When it is used as an independent variable in a regression it is coded as a standard binary 

variable, where 1 indicates the individual earned that degree and 0 means they did not.  For the 

instrumental variable analysis, highest degree will be instrumented using annexation.  For this 

reason, an additional version of this variable was created where 1 indicates the individual earned 

that degree and 0 indicates the individual completed only a high school diploma.  This was done 

to focus in on the wage differences between high school graduates and each type of community 

college credential. 

As post-secondary education becomes more common and more complex (Goldrick-Rab, 

Following their every move: An investigation of social-class differences in college pathways, 

2006) the issue of transfer is increasingly important.  This area has received much attention in 

the literature, however, it is not the focus of the current study.  The current study is concerned 

with individuals who complete two-year degrees.  Even though that is the outcome of interest, I 

will present descriptive statistics about transfer students to provide context in which to draw 

conclusions about patterns of two-year degree completion.  Students who attend a two-year 

school and transfer to a four-year school (both those who do and do not complete a credential) 



 

  9

appear in the descriptive statistics, but will not appear in the models in later chapters.  A flag for 

reverse-transfer students was created and used as a control variable in some of the models, but is 

rarely significant.   

As will be reported in the next chapter, the majority of individuals who complete a 

Bachelor’s degree do so in the first seven years following graduation from high school. The most 

recent data to which I have access comes from 2016.  Individuals who graduated high school in 

the spring of 2009, earned a post-secondary degree between 2009 and 2015 and enter the labor 

market in 2016 represent the most recent full cohort.  The final stage of this study is an 

instrumental variable analysis that uses K-12 district annexation as an instrument for degree 

completion.  One of the largest K-12 district annexations occurred in 2008, and in order to use 

this in the analysis I needed to include the cohorts of students who graduated in the years 

immediately before and after the district was annexed. For that reason I include the graduating 

classes of 2010 and 2011.  These students were only observed for periods of four and five years 

following high school graduation, during which they could complete a post-secondary degree.  

Thus, the estimates from the two final cohorts represent undercounts of graduates relative to their 

predecessors.  

A series of socio-demographic characteristics were included in the descriptive statistics 

and models.  The data for these variables comes from high school administrative records.  A 

binary variable was created for gender.  This variable equals one for women and zero for men.  A 

categorical race/ethnicity variable was created with five categories:  White, Black, Hispanic, 

Asian and Other.  The ‘Other’ category includes individuals who identified as Native American, 

Multi-racial, or Other in high school records. These categories were so small that publishing the 

results separately for each group would violate the Family Educational Rights and Privacy Act 
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(FERPA), so they were collapsed into a single category.  Despite this, the category still 

represents fewer than 1% of the sample.  A final socio-demographic variable was created 

indicating meal subsidy status.  If a student was eligible for free or reduced price lunch at any 

point during high school, the variable is set to one.  If a student was never eligible for this 

subsidy, then the variable is set to zero.   

The timing of an individual’s highest degree is expressed in three different variables.  

First is the amount of time the individual was enrolled while completing their highest degree, in 

fractions of years that align with the fall, spring and summer semesters.  There is some variation 

in the start and end dates across institutions, and it might be the case that students are not 

enrolled for the entire semester, however specific information about the start and end dates of the 

semester is not available for students at all institutions.  For that reason, the average length of 

semesters will be used.  The fall and spring semesters are 4.5 months and the summer semester is 

2.5 months.  The next variable indicates the number of years between high school graduation and 

post-secondary enrollment, also expressed as fractions of years.  Finally, the age of an individual 

upon completion of their highest degree is included.  The original TEA data reports the age of 

the student on September 1 of each year of data.  The number of years between high school 

graduation and highest degree completion is added to the individual’s age at the beginning of 

their final year of high school.  This is not an ideal measure of age, since some students will have 

celebrated a birthday between the beginning and end of their final year of high school.  However, 

the data contains no information about student birthdays, so this measure will be used and 

interpreted with caution.  

The earnings data comes from the Texas Workforce Commission’s Unemployment 

Insurance Records.  The raw data contains one row per individual per job, and there are four data 
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files per fiscal year (one per quarter).  The data was restructured to align with the academic 

calendar used in the education data.  The TEA education data is structured according to 

semesters (Fall, Spring, and Summer) while the TWC earnings data is structured following 

quarters of a fiscal year.  In order to create an individual’s employment record for the first year 

following the completion of their highest degree, I selected the quarter that followed the semester 

in which they graduated.  That first quarter, in combination with the next three represents an 

individual’s first year of employment. There might be overlaps or gaps between the end of an 

individual’s education or the beginning of their employment one’s, but the raw data does not 

contain information with which to distinguish someone’s job they held while in school from their 

post-education job.  Annual employment records were created for individuals for the seven years 

following the completion of their highest degree.  To calculate an individual’s annual earnings, I 

summed earnings from all the jobs they held over the course of that year.  These annualized 

earnings are adjusted for inflation to represent U.S. dollars in 2015 (using the Bureau of Labor 

Statistics calculator).  In addition to the first year earnings, some regression analyses will use the 

yearly average of the first three years of earnings, which I will call three-year earnings.  The 

descriptive statistics report trends in annual earnings up to seven years following degree 

completion, however in order to have the most recent cohorts of graduates, the models will only 

include earnings over one and three years following graduation.  Given how quickly trends in 

sub-baccalaureate education are changing, looking at earnings over a longer time period means 

sacrificing the generalizability of results to current cohorts of two-year degree seekers.   

In Chapter 5 I explore the industry into which an individual enters following the 

completion of their highest degree.  I refer to this industry as the industry of entry.  Industries 

were coded into 16 aggregated categories according the North American Industry Classification 



 

  12

System (NAICS).  In situations where individuals had multiple jobs during a year, I create a 

count of the total number of jobs held during that time.  In situations where people held multiple 

jobs in multiple industries during that year, I needed to identify their primary industry of entry.  I 

created a count of the total number of industries in which an individual held a job during their 

first year.  I also created a count of the number of jobs they held per industry and calculated their 

total wages per industry.  To identify an individual’s primary industry of entry, I looked first at 

the industry in which they held the greatest number of jobs.  If someone had equal numbers of 

jobs in multiple industries, I looked at his or her total wages per industry and selected the 

industry in which he or she made a larger proportion of their total annual salary.   
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Chapter 3: The Landscape of Post-Secondary Education in 

Texas 

 

 Community colleges represent an increasingly important part of post-secondary 

education.  Recent years have seen well-documented increases in the demand for skilled, 

credentialed workers, attributed to changes in the structure of the U.S. economy (Carnevale & 

Rose, The Economy Goes to College, 2015).  At the same time, tuition at four-year institutions 

has been rapidly increasing, limiting the ability of low-income students to access Bachelor’s 

degrees.  As a result, two-year colleges have received more attention from students, policy 

makers and researchers.  Despite this increased attention, there remains a lack of information 

about the content and value of community college education.   

Many studies treat community college credentials as a single category of degree, which 

masks substantial variation in the types of education provided at these institutions.  Community 

colleges provide technical education to students who intend to complete a terminal vocational 

credential, as well as academic training to students who intend to transfer to a four-year college.  

In offering multiple types of training, the potential value of community colleges is similarly 

multi-faceted.  Community colleges offer credentials that give students access to jobs and 

earnings to which they would not have access with only a high school diploma.  Community 

colleges provide value to the economy by training workers less expensively than four-year 

institutions.  Finally, community colleges provide a type of education which has the potential to 

ameliorate socio-economic inequality by offering low-income students an opportunity for 

upward social mobility. Yet, without understanding what degrees are offered, who is earning 
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these degrees, or the occupational and earnings outcomes associated with each type of degree, it 

is unclear how valuable the credentials are to individuals and if there is equal value in both the 

vocational and academic training. 

In this chapter I address the first of my research questions: What kinds of credentials are 

offered at community colleges?  How do they vary in content and labor market value?  I begin by 

discussing the political and historical significance of community colleges.  I then present existing 

research on the value community college credentials in the United States and describe the 

specific landscape of community college education in Texas.  Instead of looking at community 

college degrees as a single category, four types of credentials will be considered.  I first present a 

detailed description of the types of credentials that can be earned at community colleges, based 

on information I gathered from Texas community college websites and phone calls with 

community college staff and administrators. I then report descriptive statistics regarding patterns 

of degree completion among Texas students, paying particular attention to student socio-

demographic characteristics, and the timing of degree completion.  Finally, I present information 

about median earnings at different levels of education, which I explore in greater depth in 

chapters 5 and 6. 

 

Political and Historical Significance of Community Colleges 

At the beginning of the 20th century, university administrators advocated for the creation 

of junior colleges which would focus on teaching.  The first junior college was opened in 1901.  

Early junior colleges sought to be institutions independent from four-year universities, focused 

on vocational training and degrees.  This mission, however, ran counter to the goals of many 

students who saw junior college as an alternative avenue to a Bachelor’s degree.  Thus, the goals 
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of early junior college administrators fell by the wayside (Brindt & Karabel, 1989).   

As the United States economy became increasingly complex during the turn of the 

century, the number of Americans seeking Bachelor’s degrees rose.  Enrollment rates stalled 

during World War II; however, the end of the war and the G.I. bill created growth in post-

secondary education that far outpaced pre-war levels of growth.  This rapid growth, however, 

was limited to specific institutions and populations (Schneider & Stevenson, 1999).  During this 

time there was not an extended system of community colleges, as exists today, so the growth 

occurred primarily at four-year universities.  Grants and scholarships were far less common and 

typically available only to G.I.’s, so earning a Bachelor’s degree required a great deal of 

financial investment.  Thus, the boom of college students included mostly young, unmarried men 

from well-off families or returning G.I.’s (Schneider & Stevenson, 1999).  The unprecedented 

demand for Bachelor’s degrees, coupled with changing social conditions, led education leaders 

to question the adequacy of post-secondary education (Brindt & Karabel, 1989).     

In 1947 President Truman appointed a Presidential Commission on Higher Education.  

The Commission was charged with articulating the responsibilities of post-secondary 

institutions, as well as examining the objectives, methods and facilities of the nation’s colleges 

(Brindt & Karabel, 1989).  The Commission’s report outlined four goals – eliminate racial, 

gender, religious, and financial inequality in access to post-secondary school.  The members of 

the Commission recognized the important role of community colleges in achieving these goals, 

particularly the goal of reducing inequality in educational access via lower tuition.  In the report, 

the Commission conceptualized junior colleges as ‘sieves’ allowing high achieving students a 

second chance at higher education, but filtering out those students who were thought to lack the 

skills, training or desire to be successful in a university (Gilbert & Heller, 2013).  Those students 
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who did not transfer would still be able to learn skills and earn a credential, allowing them to 

compete in the labor market. 

In the decades following the Truman Commission’s report, significant progress was made 

toward lessening racial, gender, and religious inequality in education, and the U.S. led the world 

in educational attainment levels (Handel, 2011).  Junior colleges became known as community 

colleges, and became stand-alone institutions able to focus on vocational training and provide 

terminal degrees and certificates.  The new community colleges continued to face the 

contradictory pressures that had plagued them since their inception.  Today, two-year colleges 

receive popular support because they offer an alternative path to a four-year degree for between 

20 and 40 percent of students (Goldrick-Rab, Following their every move: An investigation of 

social-class differences in college pathways, 2006; National Center for Education Statistics, 

2016). However, it remains unclear if those students who do not transfer benefit from attending 

these institutions.  Students must pay tuition and forgo potential earnings if they take time off to 

attend classes.  Graduation rates at community colleges are low, so many students pay for credits 

that never become a credential (National Center for Education Statitistics, 2014).  Those students 

who do graduate do so with debt and a degree that is not competitive with a Bachelor’s degree in 

the labor market (National Center for Education Statistics, 2016; Bozick & DeLuca, 2005). The 

low rates of degree completion at two-year colleges, low wages earned by those who do 

complete, and low rates of transfer from two to four-year universities have caused many to 

question the value of a differentiated higher education system that may divert students from more 

opportunities than it provides (Brindt & Karabel, 1989; Dougherty, 1994; Goldrick-Rab & 

Pfeffer, Beyon Access: Explaining Socioeconomic Differences in College Transfers, 2009).  
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 Community colleges face contradictory pressures regarding the type of training they 

should provide, and the nature of their role in students’ upward social mobility.  On one hand, 

they offer vocational training to students who cannot or do not desire to attend a four-year 

institution; however, it is unclear if the jobs to which students who earn vocational degrees have 

access pay enough to represent a viable path to upward social mobility.  On the other hand, 

community colleges provide academic training and the possibility to transfer to a four-year 

institution; however previous studies suggest that transfer students are a minority proportion of 

community college enrollees.  The later pressure, to provide academic training, also drives 

community colleges to look and function more like four-year colleges.  Previous research 

provides little insight into the two types of training provided by community colleges because 

studies typically group all community college credentials into a single category.   

 

Previous Research 

Community college degrees are often characterized as being an opportunity for upward 

social mobility for educationally or economically disadvantaged high school students.  We know 

very little about the actual value of these credentials.  Community colleges are more accessible 

than four-year institutions, particularly among students from disadvantaged academic and 

financial backgrounds (Denning, Forthcoming; Ma & Baum, 2016; National Center for 

Education Statistics, 2016).  Tuition at community colleges is much lower than at a public or 

private four-year universities (National Center for Education Statistics, 2016).  Additionally, the 

majority of community colleges are ‘open enrollment’ meaning that all students can enroll 

regardless of their academic background.  In this way, students from a variety of academic and 

financial backgrounds have the opportunity to earn a credential.  Unlike research on the value of 
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Bachelor’s degrees, there is very little research about the value of community college credentials 

in the labor market, and there is no consensus in the literature about the size of the wage 

premium associated with these types of credentials. 

Nearly all of the studies of the returns to community college degrees and certificates find 

that such credentials are associated with earnings gains, however the size of such gains varies 

greatly from study to study.  Many of the first studies of community college degrees were done 

using data from the National Longitudinal Survey of the High School Class of 1972 and 1979 

(Averett & Dalessandro, 2001; Gill & Leigh, Community college enrollment, college major, and 

the gender wage gap, 2000; Gill & Leigh, Do the returns to community colleges differ between 

academic and vocational programs?, 2003; Grubb W. N., 1993; Hollenbeck, 1993; Kane & 

Rouse, 1995; Leigh & Gill, 1997; Light & Strayer, 2004; Surette, 2001).  One of the earliest of 

these studies undertaken by Grubb (1993) used a standard regression technique and found no 

differences between the earnings of men who completed an Associate’s degree and those with 

only a high school diploma.  For women, those who completed an Academic Associate’s 

program earned 3% more than their counterparts without a degree, while those that completed a 

vocational program earned 10% more.  Additionally, the findings suggest that completing credits 

but not a degree was not associated with a wage gain for men or women. A later study done by 

Kane and Rouse (1995), was conducted using the same data and similar methodology.   Unlike 

Grubb (1993), the authors attempted to address possible selection bias by including measures of 

family and academic background as covariates in their regression.  The researchers found that 

male and female Associate’s degree holders make 29% and 36% more respectively than 

comparable young adults with only a high school degree (measured between 6 and 14 years after 

completing high school). For every 30 credits completed (about two semesters), students at a 
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two-year school made 4% more on average, while students at a four-year school made 6% more. 

However, the authors report that a person who attended a two-year college (regardless of 

completion) made 10% more than one who did not.  The fact that a gap of this magnitude exists 

between the earnings of those who do and do not enroll in community college suggests that 

either students benefit from the training they receive during their coursework even without 

completing a degree or that the two groups differ in ways that are not accounted for in the model, 

but still influence the outcome.   

Table 3.1 and Table 3.2 come from a meta-analysis conducted by Belfield and Bailey 

(2005) and report the earnings premiums associated with Associate’s degrees (Table 3.1) and 

vocational certifications (Table 3.2).  The studies report annualized wage premiums separately 

for men and women.   
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Table 3.1 Earnings Premiums to Associate’s Degrees, by Gender 
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Table 3.2 Earnings Premiums to Vocational Certification and Credits or Years Completed 

Without Credentials 
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The majority of the studies included in Table 3.1 and Table 3.2 report greater wage 

premiums for women than men, but few of these studies offer further explanation of this 

difference.  The difference between wage premiums for men and women will be explored in 

greater detail in the next chapter.  While previous studies typically found a larger wage premium 

for women who earn two-year degrees than for their male counterparts, there was no such 

consensus between studies with regard to race.  A number of studies report that the wage 

premiums were largest for racial or ethnic minorities (Averett & Dalessandro, 2001; Gill & 

Leigh, Do the returns to community colleges differ between academic and vocational programs?, 

2003; Heckman, Lochner, & Todd, Earnings functions and rates of return, 2008; Heckman & 

LaFontaine, Bias-corrected estimates of GED returns, 2006).  Conversely, Ishikawa and Ryan 

found that Associate’s degree wage gains were smallest for Black Men and largest for Hispanic 

men (Ishikawa & Ryan, 2002).  Jaeger and Page found that wage gains were largest for White 

women than for any racial or ethnic group, male or female (Jaeger & Page, 1996).   

The timing of schooling and degree completion was shown to be associated with the size 

of wage gains.  Leigh and Gill (1997) replicated Kane and Rouse’s 1995 study using a later wave 

of data and looking only at adults who were returning to school after time in the workforce.  The 

authors found that the wage premiums for this subset were not significantly different than the 

those reported by Kane and Rouse.  Using data on displaced workers in Washington, Jacobson, 

LaLonde and Sullivan found that the wage increases associated with two-year degrees and 

certificates is smaller for older students than for their younger counterparts (Jacobson, LaLonde, 

& Sullivan, 2005).  The earnings gains for men were between 7% and 16% for men under the 

age of 34, and between 3% and 14% for men 34 and older.  Jepsen et al. (2009) found a similar 

pattern in their study of community college students in Kentucky.   
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Prior research about community college credentials was dominated by studies using 

regression techniques, but in recent years studies of the returns to sub-baccalaureate education 

have used more sophisticated analytic techniques to limit sources of unobserved confounder bias.  

Two such studies have employed a fixed effects design to estimate the value of two-year degrees 

by looking at earnings before and after completion of a degree. Using administrative data on 

displaced workers in Washington, Jacobson, LaLonde, and Sullivan (2005) found that a year of 

community college schooling is associated with a 9% and 13% increase in earnings for men and 

women respectively when compared to their precollege earnings.  Using the same data, Dadger 

and Trimble (2014) also found that community college credentials were associated with wage 

increases for women and to a lesser extent for men. Results from this study suggest that there is a 

great deal of variation in wage premiums dependent upon the field and type of degree or 

certificate.  Jepsen, Troske, and Comes (2009) used administrative data from the Kentucky 

Community and Technical College System to measure earnings before and after earning a degree 

or certificate.  The authors found that earning an Associate’s degree is associated with 22% 

higher earnings for men and 54% for women while earning a certificate is associated with an 8% 

increase for men and a 5% increase for women.  While using earnings measurements for a single 

individual from two points in time limits many sources of unobserved variable bias, the findings 

should be interpreted as the effect of ‘treatment on the treated.’ These studies do not deal with 

selection of certain individuals into community college.  Later in this dissertation, I employ an 

instrumental variable technique in an effort to limit sources of unobserved confounding bias and 

selection. A number of other studies have employed this technique and will be reviewed in 

greater detail in Chapter 6.  
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The existing research suggests that there is value in community college credentials, yet 

studies do not agree on the magnitude of that value and it is not clear if there is variation between 

different kinds of community college degrees or certificates.  Two-year colleges are receiving 

increased attention from students and policy makers (Denning, Forthcoming; Ma & Baum, 

2016), making it even more important to understand which certificates are most valuable and to 

whom. The information presented in this chapter will provide a detailed description of post-

secondary education in Texas, and will serve as context with which to interpret findings from 

later analytic chapters. 

 

Types of Sub-Baccalaureate Degrees 

There are a variety of credentials offered at community colleges ranging from certificates 

that can be completed in as little as one month, to degrees that require 60 credits.  A credential 

requiring the completion of 60 credits would take two-years for a full time student who was not 

required to take any remedial courses or repeat any courses.   

Short-term and Long-term Certificates: According to a report from the Center on 

Education and the Workforce at Georgetown (2012), community college certificates are the 

second most common credential behind Bachelor’s degrees. These certificates are the fastest 

growing type of post-secondary credential in the United States. The number of individuals who 

obtained a community college certificate in the U.S. has more than tripled in the last two 

decades, from 300,000 in 1994 to over one million in 2012 (Carnevale, Jayasundera, & Hanson, 

Career and technical education, five ways that pay along the way to the B.A., 2012). 

Certificates are vocationally specialized, much more so than Bachelor’s degrees and 

many kinds of Associate’s degrees.  These credentials are commonly completed by students who 
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have spent time in the labor market and are returning to school then by recent high school 

graduates (see Figure 3.7).   Since this is a study of education and workforce outcomes among 

individuals who have recently graduated high school, certificates are less common in my sample 

than in the general population and less common than Associate’s and Bachelor’s degrees.   

Certification programs typically focus on technical skills or industry specific knowledge 

that are required to enter certain occupations.  In some fields, individuals are required to 

demonstrate their possession of such knowledge through a certification exam.  In other fields, a 

certification exam is not required, however the knowledge or skills required to do the work can 

be difficult or inefficient to acquire outside of a formal program.  This difficulty stems from the 

specificity of the technical knowledge required, as with automotive repair, or from the cost of the 

equipment that is required to do a job, as with inert gas welding.  

Certifications earned at a two-year institution (which I will refer to as certification 

programs) are commonly confused with industry based certifications (which I will refer to as 

certification exams) (Carnevale, Rose, & Hanson, 2012).  Certificates earned at a two-year 

college are obtained by earning a certain number of credits, while industry based certificates are 

earned by passing a certification or licensing exam. In certain fields, many in health care, 

individuals are required to successfully complete a certification program and pass an exam.  In 

other fields the certification program is designed to help individuals pass such an exam, but not 

required of individuals to be eligible to take the exam, as is the case with the real estate licensing 

exam.  It can be difficult to tell the programs that are required from those that are not. For 

example, an individual must successfully pass a Justice of the Peace certification exam to 

become a police officer.  Many community colleges offer a Justice of the Peace certification 

program that prepares individuals for the exam.  However, to become a police officer in the state 
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of Texas as in many other states, an individual must complete a program at the police academy 

associated with the department at which they are seeking employment.  Preparing for and taking 

the Justice of the Peace exam is part of this program.  Having completed a Justice of the Peace 

certification program and at a local community college does not serve as a substitute for this 

program, however if they passed the exam as part of that exam they do not have to retake it. I 

spoke with Steve McCormick, in charge of recruiting at the Austin Police Department, who said 

that completing a Short-term Justice of the Peace certificate at a community college does not 

increase an individual’s chances of being accepted at APD’s police academy.  When certification 

programs are not required, as with the Justice of the Peace program, they can be of little value in 

the labor market (Dadger & Trimble, 2014). 

Post-secondary certifications are increasingly common and increasingly diverse, such that 

characterizations of certificates as a single category fail to be meaningful.  Assessing certificates 

as a single category means equating a jewelry making certification earned in six weeks to a 

nursing assistant’s program that lasts two-years.  For the purposes of this study, post-secondary 

certificates will be split into Long-term certificates and Short-term certificates.  Short-term 

certificates are more common than Long-term certificates, in both my sample and the nation 

(Carnevale, Jayasundera, & Hanson, Career and technical education, five ways that pay along the 

way to the B.A., 2012).  Short-term certificates typically require between 12 and 30 credits and 

can be completed in 3-6 months.  Long-term certificates require between 30 and 60 credits to 

complete and can be completed in 1-2 years.  As will be reported later in the chapter, it is 

uncommon for individuals to complete these certificates in this short amount of time, largely due 

to the frequency with which certificate seekers enroll part time (http://e3alliance.org/wp-

content/uploads/2015/04/Higher-Education-Enrollment.pdf).  
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Associate’s degrees and Applied Associate’s degrees:  These degrees take longer to earn 

than most certificates, typically requiring 60 credits to complete.  The primary difference 

between Associate’s and Applied Associate’s degrees relates to course content and field of study.  

Unlike certificates, Associate’s and Applied Associate’s degrees require students to take courses 

that are not directly related to their field of study, composition courses or a foreign language for 

example. Associate’s degrees typically require students to take more courses that are not directly 

related to one’s field of study than Applied Associate’s degrees. Associate’s degrees typically 

begin with a year of general education courses, similar to those courses taken during the first 

two-years of a Bachelor’s degree program.  Individuals completing an Applied Associate’s 

degrees will begin taking vocational education courses during their first year alongside general 

education courses.  Associate’s degrees, sometimes called Academic Associate’s degrees, are 

more common among transfer students than Applied Associate’s degrees. This information 

appears on the websites of the community colleges in my Instrumental Variable Analysis sample, 

and was confirmed with conversations with individuals at the advising offices at Austin 

Community College and Lonestar College.   

 

Post-Secondary Degree Education in Texas and the United States 

Figure 3.1 reports post-secondary degree completion in Texas for individuals who 

graduated high school between 1995 and 2011. Figure 3.2 comes from a report produced by 

Carnevale et al at the Center on Education and the Workforce at Georgetown University in 2012. 

This figure reports degree completion rates for the nation at three points in time between 1973 

and 2010, as well as a prediction of these rates in 2020.  Degree completion rates appear lower in 

the Texas sample than in the nation, as a result of the ages of individuals in the sample. 
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Between 1996 and 2011 it was more common for individuals in Texas to complete a high 

school degree than to complete a post-secondary degree.  In the data used for this study one in 

four individuals who graduated high school after 1995 had completed any kind of post-secondary 

credential within seven years of graduating high school.  In 2010 42% of individuals in the 

nation had completed some kind of post-secondary credential (Carnevale, Jayasundera, & 

Hanson, Career and technical education, five ways that pay along the way to the B.A., 2012).    

Comparing Figure 3.1 and Figure 3.2 it is evident that the national data contains higher 

proportions of individuals who completed a post-secondary degree, while the Texas data 

contains higher proportions of individuals who have completed only some college credits but not 

a degree.  This data contains only individuals who go to school or work in Texas.  People who 

leave the state to attend college or work do not appear in the data, resulting in an undercounting 

of post-secondary degree completers. Additionally, increasing numbers of individuals are 

returning to post-secondary education in mid-life (Goldrick-Rab, Following their every move: 

An investigation of social-class differences in college pathways, 2006), and these individuals 

contribute to some of the growth in national rates of post-secondary completion between 1973 

and 2010. I am not able to include these individuals in this study due to data limitations. 

Additionally, the socio-demographic and annexation data that are necessary for analysis 

presented in later chapters comes from high school records, which only exist in the ERC after 

1995.  Thus, I can only include individuals who graduated high school after 1995, who are in 

their mid-thirties during the final year of data.  Once additional years of data on these early 

cohorts are available, it is likely that some of those individuals in the ‘High School’ or ‘Some 

College’ category would complete community college credentials or Bachelor’s degrees, making 

the Texas trends more closely resemble national trends.  A study of older individuals who are 
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returning to higher education after spending time in the workforce is possible using the ERC 

data, but is outside the scope of the current study.   

 

Figure 3.1 Highest Degree Completed, Texas Sample, 1995-2011 
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Figure 3.2 Secondary and Post-Secondary Completion, United States, 1973-2020 

 

 

 

Variation in Degree Completion By Socio-Demographic Characteristics 

Figure 3.3 reports the proportion of men and women in the analytic sample who have 

earned each type of post-secondary credential.  Women complete each type credential more 

frequently than their male counterparts, with the exception of Short-term certificates.  The most 

pronounced gender gap exists among individuals who earn Long-term certificates, where 77% of 

individuals who complete that type of degree are female.  Women account for approximately 

60% of individuals who complete Associate’s, Applied Associate’s and Bachelor’s degrees. 
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Figure 3.3 Variation in Type of Degree Completed by Gender  

 

 

Figure 3.4 reports post-secondary degree completion rates for each of these racial/ethnic 

groups.  The largest proportions of students within every racial/ethnic group enroll in post-

secondary but do not complete in 7 years, with the exception of Asian students.  This is not 

surprising given that nearly 60% of high school graduates in Texas enrolled in post-secondary 

between 2005 and 2013  (http://e3alliance.org/wp-content/uploads/2015/04/Higher-Education-

Enrollment.pdf), yet only two-thirds of those enrollees persist into the second year and fewer 

than half complete a degree in 7 years (http://e3alliance.org/wp-content/uploads/2015/04/Higher-

Education-Persistence-and-Completion.pdf).  The most common level of educational attainment 

among Asian students is a Bachelor’s degree. This trend is deserving of further explanation, 

however given the small size of this population in the state of Texas, this location and data is not 

54%
49%

57%

22%

39% 41% 42%

45%
51%

43%

77%

61% 58% 58%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

High School Some College
(2yr)

Certificate ‐
Short

Certificate ‐
Long

Associate's Applied
Associate's

Bachelor's

%
 o
f 
G
ra
d
u
at
es

Female

Male



 

  32

ideal to perform this analysis.  The proportion of Asian students completing a community college 

credential is lower than that of White and Hispanic students and nearly equal to that of Black 

students.  The proportion of White students completing a Bachelor’s degree is twice that of 

Black and Hispanic students.  However, the proportion of Hispanic students completing a post-

secondary credential is equal to that of White students. 

 

Figure 3.4 Variation in Post-Secondary Degree Completion by Race/Ethnicity 
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Figure 3.5 Variation in Community College Credential Completion by Race/Ethnicity  
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Figure 3.6 Variation in Degree Completion by Meal Subsidy Status 

  

 

Timing of Degree Completion 

The majority of individuals who complete a Bachelor’s degree do so in the first 7 years 

following high school graduation. Figure 3.7 and Figure 3.8 show the degree completion rates 

for a cohort that graduated early in the data, and a cohort that graduated towards the end of the 

data. Figure 3.7 shows the proportion of the graduating class of 1997 that has completed their 

highest degree in the years since high school.  Of those students who complete a Bachelor’s 

degree within 17 years of graduating, over 75% have done so within the first seven years.  Due to 

the vocational nature of two-year degrees and certificates, it is not uncommon for individuals to 

spend time in the labor market and go back to school to complete an Associate’s degree or 

certificate.  There is steady growth in the proportion of two-year credential completers over the 

64%

85%
73% 66%

31%
21%

33% 27% 24%

36%

15%
27% 34%

69%
79%

67% 73% 76%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

%
 o
f 
St
u
d
en

ts

No Meal
Subsidy

Free/Reduced
Lunch



 

  35

17 years following graduation. Figure 3.8 shows the same patterns emerges among a more recent 

cohort of high school graduates. 

 

Figure 3.7 Degree Completion by Year for the 1997 Cohort of High School Graduates 

 

Figure 3.8 Degree Completion by Year for the 2005 Cohort of High School Graduates 
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Figure 3.9 reports the proportion of students in each cohort of graduates who completed 

post-secondary degrees within seven years following high school graduation.  Between 2006 and 

2011 there was an increase in the proportion of individuals completing Associate’s degrees and 

Applied Associate’s degrees (although this is less apparent in the graph).  There is a striking 

pattern after 2007 in which the proportion of students who complete only a high school diploma 

increases while the proportion of Bachelor’s degrees appears to be shrinking.  This is a function 

of the time period in question.  These students have not been observed for a full seven years, so it 

is to be expected that their rates of Bachelor’s degree completion appear lower.  This decrease 

does not appear among community college credential completers.  The analysis of CCCs will 

include these later cohorts in the interest of maintaining important annexation events, but in 

analyses focusing on Bachelor’s degrees these cohorts will not be included.  For a full discussion  

of this issue see Chapter 2. 
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Figure 3.9 Highest Degree Completion, by Cohort  
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Figure 3.10 reports the average time between finishing high school and beginning college 

among individuals in the analytic sample.  Individuals who complete an Associate’s or Applied 

Associate’s degree typically begin the program within one year of graduating high school. The 

longest average time between high school graduation and post-secondary matriculation can be 

seen in the groups who complete Long and Short-term certificates. 

 

Figure 3.10 Average Time between High School Graduation and Post-Secondary Matriculation 

 

Figure 3.11 reports the average time spent between matriculation and graduation for each 

type of degree, as well as individuals who enrolled in a two-year school but did not complete a 

credential.  Individuals who enrolled at a two-year school who were not seeking a degree, as well 

as individuals who initially enrolled in a two-year school but transferred to a four-year school 

were not included.  Long-term certificates and Applied Associate’s degrees typically take longer 

to complete than Bachelor’s degrees, despite requiring fewer credit hours.  Interestingly, the 

amount of time between post-secondary matriculation and graduation is similar among those 

earning Short-term certificates and Bachelor’s degrees, despite the fact that Bachelor’s degrees 
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typically require eight times as many credit hours to complete as Short-term certificates.  This is 

due to the increased propensity of certificate seekers to work full-time while enrolled and thus 

enroll part time or not remain continuously enrolled. particularly when compared to students 

seeking a Bachelor’s degree. Individuals who enroll in a two-year college but do not earn a 

credential typically remain enrolled between two and three years 

 

Figure 3.11 Average Time Spent Enrolled in Post-Secondary 

 

 

 

Figure 3.12 reports the average age of individuals at graduation.  The oldest graduates 

were those who completed Long-term certificates and Applied Associate’s degrees.  This aligns 
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post-secondary graduation. 
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Figure 3.12 Average Age at Post-Secondary Completion  

 

 

Employment and Earnings 

Figure 3.13 reports the proportion of individuals who are unemployed during the year 

following the completion of their highest degree.  Rates of unemployment are lower among post-

secondary credential completers.  However, those earning Associate’s degrees are employed at a 

rate that is more similar to high school graduates than other post-secondary credential 

completers. At all levels of education, the unemployment rates are higher than state and national 

averages. This is due to the fact that the data only includes workers in Texas. Some of the 

individuals who appear as unemployed have actually moved out of state. 
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Figure 3.13 Proportion Employed During the First Year Following Graduation  

 

 

Figure 3.14 reports the median earnings among individuals in the sample one and three 

years following the completion of their highest degree.  There is no indicator of how many hours 

an individual worked in the data, therefore this table includes annual earnings for both full and 

part time workers.  Average earnings among both Long-term certificate and Applied Associate’s 

degree earners are higher than the average earnings among Bachelor’s degree earners.  

Comparing annual earnings during the first year to annual earnings over the first three years it 

becomes evident that the labor market value of degrees relative to one another varies over the 

course of one’s career.  The jobs, or types of degrees, with the highest first year expected wages 

will not necessarily be the highest earning ten years later. While reversals in the ranking of 

credentials with respect to labor market value are not evident in the first three years, this does 

occur in later years. The next chapter will explore these trends across the first seven years in the 
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Figure 3.14  Median Annual Earnings One and Three Years Following Graduation 
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school, however, is dwarfed by the number of students completing a Bachelor’s degree during 

this time.  Recent years have seen an increase in the number of individuals who earn community 

college credentials, so the overall composition of post-secondary degrees in the nation is 

changing.  Future research might follow these cohorts of students when additional data is 

available to see how the proportions of two-and four year degrees change with respect to one 

another.  Researchers might also look at data on individuals who are further along in the life 

course, as there are suggestions that this age group is contributing to the growth in two-year 

degrees more than growth in four-year degrees.  

 

Patterns of Degree Completion among Socio-Demographic Groups 

Individuals who were eligible for free or reduced lunch at some point during high school 

complete all types of post-secondary degrees less frequently than individuals who were not 

eligible for meal subsidies.  Students who were eligible for meal subsidies constitute larger 

proportions of students who complete only a high school diploma, or some community college or 

university, but no degree.  Women earn all types of community college credentials more often 

than men, with the exception of Short-term certificates. A similar female advantage can be seen 

among recent cohorts of Bachelor’s degree completers.  The labor market consequences of the 

gender-based gap in community college completion rates will be explored in greater detail in the 

next chapter.  

 

Timing of Degree Completion 

Despite requiring fewer course credits, community college degrees take on average as 

many years to complete as Bachelor’s degrees.  This is likely due to the greater frequency with 
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which community college students enroll part-time, relative to Bachelor’s degree students.  It 

might also be the case that community college students are required to complete remedial 

education courses or repeat courses that they do not pass the first time.  Variation in course 

completion rates at the four-and two-year rates is the topic of existing policy research, but it 

might be worth assessing how much these differences contribute to broad educational inequality.  

Two-year degrees are thought to be particularly beneficial for low-income students because they 

require less money for tuition and less time to complete (For tuition rates at four community 

colleges in Texas see Table 6.1).  If students are still sacrificing partial earnings to take classes 

for extended periods of time, or are having to repeat courses they failed or did not complete in 

high school, it might change the overall value of these degrees.  

 

Employment and Earnings 

Following the completion of one’s highest degree, unemployment rates are generally 

lower among individuals who complete a post-secondary degree than among individuals who 

complete only a high school degree, or those who enroll in a post-secondary program but do not 

finish a degree.  Associate’s degree completers represent the exception to this.  The 

unemployment rates among Associate’s degree completers are more similar to the 

unemployment rates of high school graduates than those of individuals who complete other post-

secondary degrees.  The high rates of unemployment may be due to the fact that Associate’s 

degree are the community college degree with the weakest vocational ties.  However, this trend 

may also be a data artifact – without data from other states I cannot determine if students who do 

not appear in the Texas data after graduation are unemployed, or if they have enrolled in four-

year programs outside the state.  Individuals who complete other community college credentials 
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may also be transferring to schools in other states; however out-of-state transfer or enrollment is 

a unique issue for individuals who seek Associate’s degrees, since these programs are typically 

designed to be a stepping stone to four-year institutions.   

 Numerous studies suggest that increasing levels of education are associated with higher 

wages.  The initial exploration of post-secondary wage premiums reported in this chapter suggest 

that the story is more complicated. Applied Associate’s degrees and Long-term certificates are 

associated with higher median wages than Bachelor’s degrees during the first three years after 

graduation.  This is unexpected since Bachelor’s degrees are thought to be more valuable than 

community college degrees.  Bachelor’s degrees may appear less valuable than community 

college credentials because the figures presented in this chapter consider only the first three years 

of earnings.  The lifetime earning potential of Bachelor’s degrees may outpace the wages of 

community college degrees in a way that is not visible when looking at early career earnings.  

The next chapter explores how patterns of wage premiums associated with varying levels of 

education change over the first seven years, and indeed growth in Bachelor’s degree earnings 

outpaces earnings of CCCs.  However, this study is primarily concerned with community college 

credentials, not Bachelor’s degrees, and is focused on estimating the wage differences between 

community college credentials and high school diplomas. For that reason, I do not explore 

Bachelor’s degrees in an in-depth way.  What will be shown in the next chapter is that those 

community college credentials that are most valuable immediately after graduation remain the 

most valuable over the next seven years.   

Future studies interested in the value of community college degrees relative to Bachelor’s 

degrees need to explore both community college credentials and Bachelor’s degrees in their 

component parts.  One of the primary contributions of this study is disaggregating community 
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college degrees to show that there is a great deal of variation between different community 

college credentials.  For that reason, it should be assumed that treating Bachelor’s degrees as a 

single category masks similar variation and is thus inadequate.  Previous studies find variation in 

the value of degrees by field of study and selectivity of university.  Future research should 

explore the differences in the value of two and four-year degrees, paying attention to the variety 

of credentials offered at both types of institutions.  
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Chapter 4: Exploring the Female Wage Advantage in Two-Year 

Credentials 

 

 The last 50 years have seen an increase in the educational attainment and earnings of 

women relative to men.  Women now complete four-year degrees more frequently than men, and 

the returns to these degrees are higher for women than men (Buchmann & DiPrete, 2006; 

DiPrete & Buchmann, 2013).  Despite this fact, the wages of men remain higher than women 

within levels of education and industry (Morgan, 2008).  The seeming inconsistency of these 

characteristics of the gender wage gap are a function of the size of male-female wage gap at 

increasing levels of education.  The gap in earnings is largest at the lowest levels of education, 

but gets smaller at each successive level of education.  Thus, the larger female wage premiums 

associated with additional levels of education serves to attenuate the gender wage gap, but not 

close it.  The overall gap between male and female wages has been closing since the 1980s, and 

many scholars point to increasing levels of female education as an important explanatory factor 

(DiPrete & Buchmann, 2013; Joy, 2006; Turner & Bowen, 1999; Jacobs, 1995).  

The majority of studies that explore the educational roots of this gap focus on Bachelor’s 

degree attainment.  These studies suggest that while women are completing Bachelor’s degrees 

in increasing numbers, they are concentrated in fields of study and occupations that are generally 

lower paying (Joy, 2006; Morgan, 2008; Turner & Bowen, 1999; Jacobs, 1995). Research on 

two-year degrees and any ensuing gender-based earnings gap is limited.  Many studies of this 

type of education show that the wage premium associated with community college credentials is 

higher for women than men (Belfield & Bailey, 2011).  However, few studies offer further 
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explanation, and even fewer differentiate between the value of various credentials offered at 

community colleges. 

In this chapter I address the second of my research questions: What explains the gap in 

pay between men and women who complete two-year credentials?  With that as my goal, I seek 

to first estimate the size of the gender-based earnings gap among two-year degree completers as 

well as gender-based differences in the earnings premiums associated with these credentials.  I 

then explore gendered patterns of industry entry among degree completers to explain a portion of 

the earnings gap.  To accomplish this, I use a combination of descriptive statistics, OLS 

regression and counterfactual regression.  I anticipate that, similar to four-year degrees, male and 

female graduates will pursue different kinds of degrees and enter different industries following 

the completion of these degrees.  I expect that patterns of industry entry will contribute to the 

gender wage gap among individuals who complete community college credentials. 

 

Previous Research 

Studies of the value of community college credentials in the labor market suggest that the 

wage premiums associated with these credentials are typically larger for women than for men.  In 

their meta-analysis of studies of community college credentials, Belfield and Bailey (2005) 

reported greater wage premium for women in 29 out of the 40 analyses they reviewed (See Table 

3.1 and Table 3.2).  While these studies provide evidence that two-year credentials are associated 

with greater wage premiums for women than for men, there is little investigation into the causes 

of that difference.  A great deal of research about the value of four-year degrees documents a 

similar pattern, and explores how field of study and field of occupation contribute to the gap 

between male and female wages.  This is because of the well documented links between 
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earnings, field of study and occupation (Berger, 1988; Eide, 1994; Rumberger & Thomas, 1993; 

Grogger & Eide, 1995; James, Alsalam, Conaty, & To, 1989; Rumberger R. W., 1984).  Studies 

suggest that gender-based differences in major contribute to differences in gaps in pay between 

men and women across the labor market (Joy, 2006; Jacobs, 1995; Morgan, 2008; Turner & 

Bowen, 1999).  

 

Human Capital Theory 

Human Capital Theory argues that education is an investment.  Individuals make 

decisions about how to invest time, tuition, and forgone earnings in a way that is likely to get 

them the largest return on that investment.  The ‘preferences/human capital hypothesis’ is 

derived from human capital theory and serves as the null hypothesis underlying many empirical 

studies about race and gender differences in labor market outcomes (Altonji & Blank, 1999). The 

hypothesis identifies group differences in preferences (related to occupation and education) and 

human capital (namely education) as a primary source of gender or race-based wage gaps.  The 

models of gender differences in pay used in these studies identify the portion of the gap that is 

due to observable variation in industry, education and other individual characteristics.  The 

unexplained/unobserved portion is attributed to discrimination (Joy, 2006; Altonji & Blank, 

1999).  

Variation in group patterns of industry and education are thought to be the result of 

individual decisions about human capital investment.  Theories of human capital investment say 

that investment in valuable marketplace skills will be lower for those who expect to spend less 

time in the labor market (Altonji & Blank, 1999; Polachek, 1978).  The implication is that 

women, who anticipate spending less time in the labor market due to child-bearing and rearing, 
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are less likely to invest in fields that have high value in the labor market but low value 

elsewhere.  This theory is used to explain the high proportions of women in industries like 

education and nursing.  Among individuals who earn Bachelor’s degrees, women tend to go into 

fields that are associated with lower wages than their male counterparts (Jacobs, 1995; Morgan, 

2008; Turner & Bowen, 1999). However, it is not clear if the same is true among community 

college credential earners.  

 

The Gender-Wage Gap among Bachelor’s Degree Earners 

Female students account for the majority of the increase of the college going population 

seen over the last three decades (Buchmann & DiPrete, 2006), however significant gaps remain 

between female and male students with respect to earnings.  The gender gap in earnings is due to 

supply-side differences in human capital, occupational preferences and family responsibilities, as 

well as demand-side differences such as constraints in certain labor markets and discrimination 

(Blau, Ferber, & Winkler, 2009; Hull & Nelson, 2000; Reskin, 1984).  Much of the research 

about the gender wage gap explores the tendency of men and women to pursue different fields of 

study and occupations.   

The earnings associated with different majors and different industries can vary greatly.  

Majors such as business, engineering and health sciences are associated with higher salaries, 

while education and history are consistently at the lowest end of the spectrum. In 2013, the 

average starting salaries for individuals who majored in petroleum engineering or computer 

science exceeded $60,000, while starting salaries for individuals who majored in education or 

sociology did not exceed $40,000 (National Association of Colleges and Employers, 2013).  

Studies consistently show a strong relationship between college major, field of occupation, and 
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earnings (Berger, 1988; Eide, 1994; Grogger & Eide, 1995; James, Alsalam, Conaty, & To, 

1989; Rumberger & Thomas, 1993; Rumberger R. W., 1984).  

Historically, male and female students have chosen different majors. A study by the 

National Center for Education Statistics (NCES), reports that in 2014 women were more likely to 

major in education and library sciences while men were more likely to major in engineering, 

architecture, physical sciences and mathematics/computer sciences (National Center for 

Education Statitistics, 2014).  This has been changing, particularly in areas like business and the 

physical sciences. Between 1970 and 2000 the proportion of Bachelor’s degrees awarded to 

women in business administration increased from 9 to 50 percent and from 14 to 41 percent in 

the physical sciences (National Center for Education Statistics, 2004).  The proportion of women 

in the most lucrative fields has increased as well.  The proportion of Bachelor’s degrees earned 

by women in engineering increased from less than 1 percent to 18 percent and the proportion of 

Bachelor’s degrees earned by women in computer science increased from 13 to 26 percent 

(National Center for Education Statistics, 2004).  While these increases have proven important, 

and in some cases dramatic, the general tendency of women and men to pursue high or low 

paying majors remains, and underpins many of the explanations of the gender wage gap. 

A number of studies find that patterns of men and women entering different fields begins 

with the choice of major, and that gender differences in major selection account for large 

portions of the gender gaps in occupations and wages.  A study by Joy (2005) reported that 

gender differences in major accounted for 59% of the gender gap in occupations.  This means 

that the majority of the male and female concentrations in particular fields already exists by the 

time students complete their degree. The author reports that the proportion of the gender 

occupation gap that is explained is larger in fields with a stronger connection between major and 
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occupation (such as engineering, health sciences, and teaching) than in areas with a weak 

connection (such as management or clerical work). Brown and Corcoran (1997) found that after 

controlling for demographic and work-experience variables, men make 20% more than women.  

Differences in college major explain nearly half of that gap. The authors found that choosing a 

traditionally female major has a larger negative impact for men than women (Brown & 

Corcoran, 1997). Morgan (2009) looked at within major gender pay penalties and found that 

major selection accounts for 40% of the gender pay gap at the Bachelor’s level and 70% of the 

gap at the graduate level.  Similar to Joy (2005), Morgan found that the gender pay gap was 

small among professional majors (those majors with clear ties to occupations), and large in 

general studies fields (social sciences and the humanities). 

The pattern of male and female segregation into different majors has diminished over the 

last 50 years, but remains significant (National Center for Education Statistics, 2000).  Between 

1965 and 1995 the index of dissimilarity, which measures the percentage of women (or men) 

who would need to change major to reach parity between the genders, dropped precipitously.  

Jacobs (1995) estimated that the index of dissimilarity dropped from 51.4% in 1964 to 31% in 

1984, but dropped by only 1 percentage point over the next 10 years (Jacobs, 1995).  A later 

study by Turner and Bowen suggests that the index of dissimilarity dropped from 40% to 19% 

between 1965 and 1995, with the majority of the shift occurring between 1965 and 1985 (Turner 

& Bowen, 1999).  

As with gender differences in major selection, gender differences in occupation have 

diminished during the last 40 years.  Looking at estimates of the index of dissimilarity in 

occupations, Ankar (1998) reports that 55% of American women (or men) would have to change 

jobs to achieve parity in the labor market (Anker, 1998).  Blau, Simpson, and Anderson (1998) 
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estimated that in 1970, 71% of men and 55% of women worked in jobs with no members of the 

same sex, but by 1990 these values fell to 40% and 30% respectively (Blau, Simpson, & 

Anderson, 1998).  The majority of these declines came about because of women entering 

traditionally male dominated occupations (Wooten, 1997).    

Higher levels of education are associated with smaller gaps in pay between men and 

women (Joy, 2006).  However, much of the research on gendered differences in the value of 

education focuses on high school graduates and Bachelor’s degree holders.  There is only a 

limited understanding of the value of two-year credentials for men and women.  This research 

seeks to understand the gap in pay between men and women that earn two-year degrees and 

certificates, as well as the value of CCCs for men and women independently.  

 

Methods 

In this chapter I will first estimate the value of four kinds of two-year credentials for men 

and women using OLS regression.  Then I will fit a counterfactual conditional model where I 

estimate the earnings for women given a male wage structure.  Following the estimation of labor-

market wide models, I will explore the patterns of industry entry among men and women who 

each community college credentials, paying particular attention to the rates at which men and 

women enter high-paying and low-paying fields.  Finally, I will model the wage premiums 

associated with two-year credentials for men and women separately within each industry.  

Throughout the analysis I model the value of completing a given two-year degree relative to 

completing only a high school diploma and never attempting any kind of post-secondary degree.  
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OLS Regression:  A series of ordinary least-squares regression models were fit predicting 

the log of wages during the first year following completion of an individual’s highest degree, and 

the average annual wage during the first three years following degree completion.  The models 

will take the following form: 

 

ln(Earningsit)= βi + β1Degreei + β2Yeart +β3K12Districtd + β4 TTDegree + β5Xi  + uit 

 

 The log of annual wages was used as the dependent variable in order to limit the 

influence of outliers and to report regression coefficients in percentage changes in wages, rather 

than dollars.  Models were fit predicting wages during the first year after degree completion, as 

well as wages averaged across the first three years of degree completion.  As in the previous 

chapter, K12District and Year represent the school district from which and the year during which 

an individual graduated from high school.  These values are included as a series of binary 

variables. The highest level of education completed is represented by Degree in the above 

formula.  The same seven categories of educational attainment are included:  High School, which 

will serve as the reference category, Short-term Certificate, Long-term Certificate, Associate’s 

Degree, Applied Associate’s Degree, or Bachelor’s degree, as well as a category indicating the 

completion of some community college credits but no degree.  The time it took an individual to 

complete their degree, expressed in years, is represented by TTDegree.  Part-time enrollment is 

more common among two-year degree seekers than four-year degree seekers and this can have 

important implications for the likelihood and timing of degree completion.  For that reason 

TTDegree was included to control for variation in the timing of these degrees due to differences 

in enrollment status (full vs. part time). Socio-demographic controls were included and 
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represented in the above formula as Xi.  These controls include race, and enrollment in a free 

lunch program at any point in high school as a proxy for economic disadvantage.  More 

information about the specification of these variables can be found in Chapter 4.   

Models were fit for men and women separately in the interest of maintaining relevant 

reference categories.  The results from these models were reported in Table 4.2 and Table 4.3.  

To confirm the significance of the difference between wage premiums for men and women at the 

same level of education, I fit a single regression model at each level of education that included 

identical controls, as well as a control for gender.  The significance of this gender coefficient is 

presented in the far right columns of Table 4.2 and Table 4.3.  By specifying the models this 

way, I am able to confirm the significance of gender differences, but the interpretation of the 

regression coefficients aligns with results presented elsewhere in the study (for example, each 

additional level of education is associated with an X percent increase in wages, and that wage 

increase is larger or smaller for a particular gender).  An alternative approach would have been to 

specify a single model and include terms representing the interaction between gender and degree.  

However, this method only allows me to estimate the significance of the differences between a 

given gender/education group and the reference category (men with only a high school degree). 

The important comparisons are between men and women within the same level of education or 

between levels of education within a gender category, which cannot be made with interaction 

terms in a single model.  

 

Counterfactual Regression Model: To further explore the size of any gender-based gap in 

wages, a counterfactual modeling technique was employed.  This technique uses ordinary least-

squares regression, but allows researchers to model the wages of one group, given the wage 
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structure of another.  First, a model is fit predicting the wages of men only.  The regression 

equation derived from that model is then applied to the women in the data in order to predict the 

wages each individual could expect to earn if the links between those variables included in the 

model existed for women the way they do for men. Then, the predicted female wages are 

compared to the observed female wages in order to estimate how much more or less women 

would make ‘if they were men’ (i.e. given the male wage structure). 

To accomplish this, a regression model was fit for only men that controls for socio-

demographic and educational characteristics as well as the industry of entry following degree 

completion.  The studies outlined above suggest that men and women complete different kinds of 

degrees and enter different industries following the completion of their highest degree.  The goal 

of this model is to hold constant the educational and occupational characteristics of the male 

wage structure, and estimate what female wages would be given that structure of earnings, 

occupations and levels of education.  The model is mathematically expressed in the following 

formula: 

 

ln(Earningsit)= βi + β1Degreei + β2Yeart +β3K12Districtd + + β4 TTDegree + β5Xi +     

            β6Industryd + uit 

 

This model is similar to the previous models; however, it includes a series of binary 

variables that reflect the industry in which an individual was employed during the first year 

following completion of their highest degree. The coefficients estimated in this model were then 

used to predict the log of wages for women in the data.  The predicted wage for each female was 

divided by the observed wage for each female.  The average of these values at each level of 
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education, which can be interpreted as the percentage change in female wages given a male wage 

structure, are reported in Table 4.3.      

Rates of industry entry following degree completion are reported.  To better understand 

the gender-based gaps in wage premiums in different parts of the labor market, an OLS 

regression was fit independently for each industry.  There are 16 industries used in this study, 

patterned after the aggregated industry categories used in the North American Industry 

Classification System (NAICS).  Similar to the aggregated model, I tested the significance of the 

male-female differences using degree specific models that included a gender coefficient. 

 

Results 

Table 4.1 reports the results from the OLS model outlined above. The smallest wage 

increases are associated with completing some community college (58%) or some university 

credits (46%) but not a degree.  The community college credentials associated with the largest 

wage increases are Applied Associate’s degrees (164%) followed by Long-Term Certificates 

(162%).  The wage increases associated with these degrees are larger than the wage increases 

associated with Bachelor’s degrees.  However, this ordering of degrees with respect to labor 

market value will change over time (Figure 4.2).  Short–term certificates are associated with a 

surprisingly high wage premium of 119%.  Associate’s degrees are associated with the smallest 

wage increases of 86%. 

The predicted wage increases are larger than those reported in previous studies.  This is 

due to the presence of both full and part time workers in the data.  The ERC earnings data does 

not contain information about the number of hours worked per week, so I am unable to separate 

full time and part time workers.  The proportion of individuals who are employed full time 
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increases with each additional level of education (National Bureau of Labor Statistics, 2014).  As 

a result, the coefficients reported below capture the increase in wages as well as hours worked 

that is associated with each successive level of education.  Since women are more likely to work 

part time than their male counterparts at every level of education (National Bureau of Labor 

Statistics, 2014), the coefficients reported in Table 4.2 and Table 4.3 are conservative estimates 

of any female wage advantage. Restricting the sample to only individuals who appeared in all 

four quarters and earned more than $15,000 (40 hours a week at minimum wage) during their 

first year of employment following graduation produced smaller coefficients (30-80% earnings 

increases) that paralleled previous studies.  This exercise confirmed that the large wage increases 

are the result of the presence of many people working less than full time, and the uneven 

distribution of these people across levels of education.  The results from this exercise are 

available upon request.    

 The coefficients for each of the race/ethnicity variable are negative and significant.  The 

largest decreases are seen among Black (8%) and Hispanic students (10%).  Interestingly, the 

coefficient for free or reduced price lunch subsidy enrollment is positive and significant.  Those 

who enrolled in a lunch subsidy program during high school make 4.7% more than those who 

were not enrolled, net of other factors.  Women make 21.6% less than their male counterparts, 

net of other factors. 
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Table 4.1 OLS Regression Predicting Earnings during the First Year After Highest Degree 

Completion 

 PE SE Sig 
Degree    
    High School (ref) --- --- --- 
    Some CC 0.578 0.002 *** 
    Short-Term Certificate 1.190 0.006 *** 
    Long-Term Certificate 1.620 0.015 *** 
    Associate's Degree 0.864 0.005 *** 
    Applied Associate's Degree 1.639 0.005 *** 
    Some University 0.459 0.005 *** 
    Bachelor’s Degree 1.465 0.003 *** 
Race    
     White (ref) --- --- --- 
     Asian -0.014 0.005 *** 
     Black -0.084 0.003 *** 
     Hispanic -0.105 0.002 *** 
     Other -0.051 0.002 *** 
Female -0.216 0.003 *** 
Free/Reduced Price Lunch 0.047 0.002 *** 
    
HS Graduation Controls Included X   
K-12 District Controls Included X   
Time To Degree Controls Included X   
    
Intercept 8.85077 0.003 *** 
N 2112513   

 

The OLS regression model was repeated to predict the annual wages for each of the 

seven years following the completion of one’s highest degree.  The wage premiums were 

expressed as percentage wage increases in the model, but transformed to dollars and plotted in 

Figure 4.1 and Figure 4.2.  The two graphs show similar information, however Figure 4.1 reports 

earnings for a collapsed category that includes all community college credentials, and in Figure 

4.2 that group is split into its component parts.  

Figure 4.1 shows the predicted wages associated with three different levels of education: 

high school diplomas, a collapsed category that includes all community college credentials, and 

Bachelor’s degrees.  The trends parallel findings from previous studies.  Both types of post-
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secondary degrees are associated with higher wages than a high school diploma.  Immediately 

after graduation the predicted wages of community college credential completers and Bachelor’s 

degree completers are similar, however over the next seven years the wages of community 

college credentials holders become more similar to the wages of high school graduates. 

 

Figure 4.1 Predicted Annual Earnings Following Degree Completion, Aggregated CCCs 

 

 

In Figure 4.2 the groups of high school graduates and Bachelor’s degree completers 

remain the same, but community college credentials are split into four categories of credentials.  

A comparison of Figure 4.1 and Figure 4.2 makes evident the masking of trends that occurs 

when community college credentials are treated as a single category. The earnings among Short-

term certificate completes and Associate’s degree completers in Figure 4.2 is similar to the 

collapsed category of all community college credentials in Figure 4.1, likely due to the large 

number of people earnings Associate’s degrees.  The predicted salaries of individuals who earn 

Long-term certificates or Applied Associate’s degrees are more similar to the salaries of four-
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year degree completers, than people who complete other kinds of two-year credentials.  

Bachelor’s degree holders initially earn less than individuals who completed a Long-term 

certificate or Applied Associate’s degree.  However, in the fifth year following graduation the 

predicted wages among Bachelor’s degree holders are higher than those of any sub-baccalaureate 

degree group.  Such a reversal is not seen between any of the two-year credentials, which means 

that the community college credentials that are associated with the highest wage increases in the 

year following graduation are still associated with the highest wages seven years later. 

 

Figure 4.2 Predicted Annual Earnings Following Degree Completion, Disaggregated CCCs 

 

 

Gender Gap in Earnings 

Figure 4.3 reports the median earnings during the first year after graduation separately for 

men and women.  At every level of education men earn more than women, with the exception of 
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Applied Associate’s degrees.  While the median earnings for women at this level of education is 

only slightly higher than the median for men, the reversal of the trend is more important than the 

magnitude of the difference.  The largest female disadvantage can be seen among Short-term 

certificate holders, which is the level of education with the smallest proportion of women as 

well.  This is noteworthy since the largest gender gaps in wages can usually be seen among 

individuals who do not complete a post-secondary degree. 

 

Figure 4.3 Median First Year Wages after Highest Degree Completion for Men and Women 

 

 

For each individual in the data, I calculated the average annual earnings across the first 

three years of employment following the completion of their highest degree. Figure 4.4 reports 

the median three-year annual wages for men and women.  The female advantage among Applied 

Associate’s degree holders that existed in the first year has diminished, such that the wages of 

the two groups are not statistically significantly different from one another. There was no gender 
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wage gap between male and female Long-term certificate completers in the first year after 

graduation, however that parity is not present in the three-year wages.  Additionally, the gender 

wage gap at other levels of education appears to have grown.  This is likely the result of 

increased numbers of women working fewer hours, or working in different kinds of occupations 

than their male counterparts due to increased familial obligations during the middle years of their 

career (Brand & Davis, 2011). 

 

Figure 4.4 Median Annual Wages during the First Three Years after Highest Degree Completion 

for Men and Women 

 

 

Table 4.2 reports the wage premiums associated with increasing levels of degrees for men 

and women as predicted using two separate OLS regression models. The percentage increases 

associated with each type of post-secondary degree are large.  The smallest educational wage 

premiums are associated with Associate’s degrees and Short-term certificates.  Men with Short-

term certificates and Associate’s degrees are predicted to make 86.2% and 53.5% more than men 
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who graduated high school and did not complete any post-secondary credential.  Women with 

Short-term certificates and Associate’s degrees are predicted to make 79.6% and 66.4% more 

than their high school graduate counterparts.  

The largest wage increases are associated with Applied Associates degrees, Long-term 

certificates and Bachelor’s degrees.  Men and women with Bachelor’s degrees are predicted to 

make 100.3% and 114.2% more than their high school graduate counterparts respectively.  Long-

term certificates are associated with a 123.9% increase for women and a 99.7% increase for men.  

Applied Associate’s degrees are associated with a 128% increase for women and a 102.4% 

increase for men.  Surprisingly, Long-term certificates are associated with wage increases similar 

to Bachelor’s degrees, and Applied Associate’s degrees are associated with even higher wage 

premiums.  This is likely a function of the time period in question.  Results reported above 

suggest differences in rates of wage growth over seven years, even among groups with similar 

first year earnings.  The results presented here cannot be used to draw conclusions about lifetime 

earning potential. Not only would additional waves of data be required but findings would be 

limited by the absence of family characteristics in the data.  

Looking at the difference between the wage premiums for men and women with the same 

level of education, we see that the wage premiums are larger for women than men at all levels of 

education with the exception of Short-term certificates.  For women the wage premium 

associated with Short-term certificates is 6.6 percentage points smaller than the wage premium 

associated with the same credential for men.  The wage premium associated with Applied 

Associate’s degrees is 25.6 percentage points higher for women than for men.  These results 

suggest that the earnings boost associated with additional education is larger for women than 

men, and that female advantage grows with successive levels of education. 
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Table 4.2 OLS Regression Predicting Log of Wage 1 Year after Graduation 

 Men Women Difference  
 PE SE Sig PE SE Sig PP Sig 
Degree         
   High School ---   ---     
   Some 2yr 0.397 0.002 *** 0.511 0.003 *** -11.4 pp ** 
   Some 4yr 0.293 0.005 *** 0.385 0.006 *** -9.2 pp *** 
   Certificate – Short 0.862 0.006 *** 0.796 0.007 *** 6.6 pp *** 
   Certificate – Long 0.997 0.022 *** 1.239 0.011 *** -24.2 pp *** 
   Associate’s 0.535 0.006 *** 0.664 0.005 *** -12.9 pp *** 
   Applied Associate’s 1.024 0.006 *** 1.280 0.005 *** -25.6 pp *** 
   Bachelor’s 1.003 0.003 *** 1.142 0.003 *** -13.9 pp *** 
       
Includes Race Controls X   X     
Includes Parent Income 
Controls 

X   X     

Includes Time to Degree 
Controls 

X   X     

Includes Year Fixed Effects X   X     
         
Intercept 9.680   9.278   +49.5%  
Intercept (expressed as $) $15,995   $10,700   $5,295  
N 757418   792206     

 

Table 4.3 reports the coefficients from models predicting the log of the first three years of 

annual earnings.  The female advantage in wage premiums has diminished at every level of 

education where it existed.  The largest wage premium, that associated with an Applied 

Associate’s degree has decreased by five percentage points, from 25.6 to 20.7 percentage points.  

A similar decrease of about five percentage points can be seen at every level of education.  The 

male advantage seen among Short-term certificate earners has increased by 4.1 percentage 
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points.  This suggests that the initial value of a two-year degree changes in the ensuing years, and 

this this change happens at different rates for men and women. 

 

Table 4.3 OLS Regression Predicting Log of Wage during the 3 Years After Graduation 

 Men Women Difference  
 PE SE  PE SE  PP Sig 

Degree         
   High School ---   ---     
   Some 2yr 0.272 0.003 *** 0.359 0.003 *** -8.7 pp ***
   Some 4yr 0.204 0.006 *** 0.293 0.007 *** -8.9 pp ***
   Certificate – Short 0.620 0.006 *** 0.513 0.007 *** 10.7 pp ***
   Certificate – Long 0.641 0.024 *** 0.831 0.012 *** -19 pp ***
   Associate’s 0.401 0.008 *** 0.492 0.006 *** -9.1 pp ***
   Applied Associate’s 0.737 0.006 *** 0.944 0.005 *** -20.7 pp ***
   Bachelor’s 0.794 0.003 *** 0.896 0.003 *** -10.2 pp ***
         
Includes Race Controls X   X     
Includes Parent Income Controls X   X     
Includes Time to Degree Controls X   X     
Includes Year Fixed Effects X   X     
         
Intercept 10.292   9.846   +56.2%  
Intercept (expressed as $) $29,496   $18,883   $10,613  
N 739142   762441     

 

While the predicted increases associated with CCCs are typically larger for men than 

women, this does not mean that women make more than men at these levels of education.  The 

intercepts are lower in the regression models predicting female earnings than those predicting 

male earnings and the magnitude of the difference in the intercepts is such that the female wage 

premium associated with any CCC is not large enough to overcome that initial gap in intercept 

(‘initial’ here means the gap between male and female wages among individuals who completed 

only high school diploma).  Research about four-year degree completers shows that there is a 
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great deal of variation according to the industry that individuals enter following graduation, even 

within levels of education.  The next portion of the analysis explores industry of entry further.   

 

Counterfactual Model Results 

The findings from Table 4.2 and Table 4.3 parallel findings from previous studies and 

suggest that the wage premiums associated with most community college credentials are larger 

for women than for men, net of occupational and socio-demographic controls.  To further 

explore variation in wages between men and women at different levels of education I estimated 

female wages given the structure of earnings, degrees and industries of entry seen among men. 

Table 4.4 reports the results of that analysis, and values can be interpreted as how much larger or 

smaller female wages would be at a given level of education, given a male wage structure.  

Looking at the last row of the table, the predicted wages of women would be 104.3%, or 4.3 

percent higher, were they estimated using a male wage structure.   

 

Table 4.4 Predicted Female Wages, Given a Male Wage Structure 

 % of observed wage 
Degree  
   High School 108.5% 
   Some 2yr 102.8% 
   Some 4yr 106.4% 
   Certificate – Short 101.1% 
   Certificate – Long 95.6% 
   Associate’s 106.7% 
   Applied Associate’s 99.3% 
   Bachelor’s 103.1% 
Total 104.3% 
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The largest difference can be seen among individuals who earned a high school diploma.  

Interestingly, the wages of women who earned Long-term certificates and Applied Associate’s 

degrees would be lower were they estimated given a male wage structure.  Since this model 

controls for industry of entry, it may be the case that women at these levels of education are 

making more than their male counterparts within certain industries, or that they are going into 

higher paying industries in larger numbers than their male counterparts.  The next section 

explores patterns of industry entry among men and women to better understand industry 

contributes to male-female differences in earnings.  

 

Patterns of Industry Entry Following Graduation 

The gender gap in wages is the result of men and women being paid differently for the 

same work, as well as the tendency for men and women to engage in different types of work 

(Anker, 1998).  The segmentation of men and women into different occupations and industries 

has important implications for individual earnings and labor market efficiency (Anker, 1998).  

Figure 4.5 shows the number of individuals in the data (regardless of educational 

attainment) working in each of the aggregated industry categories.  The largest industries 

represented in the sample are retail trade, accommodation and food services, health care and 

social services, administrative support, and educational services. 
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Figure 4.5 Industry Size in Texas, Full Sample 

 

 

High school graduates and Bachelor’s degree completers are the two largest groups in the 

sample, and they represent the largest groups within each industry as well.  At least 45% of 

individuals in each industry have only a high school diploma, with the exception of educational 

services and professional, scientific and technological services which consist of only 26% and 

41% high school graduates respectively.  In the two largest industries, retail services and 

accommodation and food services, individuals with only a high school degree comprise 89% and 

87% of workers respectively.   

People who earn Short-term certificates most often go into health care (which employs 

21% of all short-term certificate holders), public administration (15%) and retail (13%).  

Individuals who earn Long-term certificates are also most likely to go into health care, which 

employs 71% of people who earn that credential.  Long-term certificate holders are quite rare in 
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other industries.  No other industry employs more than 4% of long-term certificate earners.  

People with Associate’s degrees most often go into retail (20%), accommodations and food 

services (15%), and health care and social services (12%).  Those who earn Applied Associate’s 

degrees tend to go into health care and social services (40%) and retail (9%).  No other industry 

employs more than 6% of this group.  Individuals who complete a Bachelor’s degree most 

frequently go into educational services (25%), health care and social services (11%), and 

professional scientific or technological services (10%).   

  Two-year degree earners are most likely to work in health care and social services, which 

employs 71% of all Long-term certificate holders, 40% of Applied Associate’s degree holder, 

21% of Short-term certificate holders and 12% of Associate’s degree holders.  Health care, 

public administration, and utilities contain the largest proportions of two-year degree earners, but 

not necessarily the largest number of these individuals.  Figure 4.6 shows the proportion of 

individuals employed in each industry in the year following graduation that have earned two-

year degrees or credentials. 
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Figure 4.6 Two-Year Credential Completion by Industry in the Year Following Graduation  

 

Figure 4.7 reports the proportion of individuals in each industry that are male and female. 

Information, arts and recreation, and retail include nearly equal proportions of male and female 

workers, regardless of educational attainment.  Construction and mining contain the largest 

proportions of male workers, while education and healthcare and social services consist 

primarily of female workers.  These industries follow traditional patterns of gender based 

occupational segregation (National Center for Education Statitistics, 2014). 
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Figure 4.7 Gender Composition of Each Industry 

 

 

Variation in Wages by Industry 

Figure 4.8 shows the median first year wages for individuals who completed a two-year 

degree or certificate.   The industries are ordered from the lowest paying to the highest paying, 

but the number of individual in each industry is included along the Y axis.  The largest industry 

is health care and social services, which employs 45,774 two-year credential holders.  This 

industry also has one of the highest first year earnings ($38,550.13).  Interestingly, this is also a 

female dominated industry with respect to community college graduates, so it will receive 

additional attention in later analysis.  Four industries have higher earnings than health care and 

social services (Public administration, manufacturing, mining and utilities), however these 

industries employ fewer people. 
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Figure 4.8 Median Wages by Industry among Two-Year Credential Holders 

 

 

Tables 4.9A-O show the predicted wages of individuals in these industries.  For each 

industry the log of wages was predicted separately for men and women.  Given that the models 

in Table 4.2 and Table 4.3 suggest that the wage premium associated with two-year degrees and 

certificates is larger for women than men, a similar female advantage is relatively rare in the 

industry level models. I expected that given the size of the health care and social services 

industry, as well as the large proportion of female employees, that a female advantage in this 

industry was driving the overall female advantage.  However, the wage premium associated with 

all two-year degrees is reversed within that industry and is larger for men than women (Table 

4.9G). While the high earnings of women in this industry is likely driving the overall female 
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advantage, the minority of men in this field typically make more than their female counterparts. 

This aligns with previous research that shows that men make more than their female 

counterparts, particularly in female dominated industries, such as nursing (Williams, Still a 

Man’s World: Men who do “Women's Work.”, 1995; Williams, The Glass Escalator: Hidden 

Advantages for Men in the ‘Female’ Professions, 1992).   

While the wage premium associated with certain credentials is higher for women than 

men, there is no clear pattern of advantage in any of the largest industries, nor in the industries 

that are primarily comprised of two-year credential holders.  There are certain industries in 

which the wage premium associated with all two-year credentials is higher for women than men, 

namely accommodation and food services and utilities.  Accommodation and food services is 

one of the largest industries, however earning potential in this industry is limited.  It is unlikely 

that a large wage premium for women in this industry is driving a large wage premium for 

women overall.  Women make up only 27% of the utilities industry, so it is unlikely that this 

industry is driving the overall female advantage.   

The models predicting wages in the other industries do not show a clear pattern of 

advantage for men or women.  In retail, the wage premium associated with all degrees is higher 

for men than for women, with the exception of short-term certificates.  Among individuals in 

administrative support, Long-term certificates and Associates degrees appear to pay off more for 

women than men, while short-term certificates and Applied Associate’s degrees pay off more for 

men than for women. 
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Table 4.9A Accommodations and Food 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.783 0.029 *** 0.976 0.030 *** -19%
Long-term Certificate 1.565 0.110 *** 1.314 0.163 *** 25%
Associate’s 0.897 0.016 *** 0.899 0.021 *** 0%
Applied Associate’s 1.345 0.028 *** 1.260 0.031 *** 9%
Bachelor’s 1.468 0.010 *** 1.422 0.012 *** 5%
Intercept 8.977 0.006 *** 8.931 0.006 ***  
N 246760   196799    

 
Table 4.9B Administrative Support 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.961 0.038 *** 1.280 0.027 *** -32%
Long-term Certificate 1.511 0.103 *** 1.333 0.144 *** 18%
Associate’s 1.168 0.025 *** 1.171 0.029 *** 0%
Applied Associate’s 1.430 0.032 *** 1.608 0.030 *** -18%
Bachelor’s 1.641 0.012 *** 1.682 0.013 *** -4%
Intercept 8.766 0.014 *** 1.280 0.027 ***  
N 81859   113048    

 
Table 4.9C Agriculture, Forestry and Fisheries 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.581 0.320 *** 0.718 0.090 *** -14%
Long-term Certificate -0.346 1.271 *** 0.855 0.372 *** -120%
Associate’s 0.731 0.200 *** 0.438 0.152 *** 29%
Applied Associate’s 1.416 0.235 *** 0.806 0.133 *** 61%
Bachelor’s 1.393 0.090 *** 1.224 0.051 *** 17%
Intercept 7.984 0.099 *** 8.448 0.048 ***  
N 1744   6323    
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Table 4.9D Arts and Recreation 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 1.068 0.102 *** 1.336 0.079 *** -27%
Long-term Certificate 1.520 0.306 *** 0.498 0.453 *** 102%
Associate’s 0.963 0.043 *** 1.007 0.049 *** -4%
Applied Associate’s 1.630 0.083 *** 1.626 0.077 *** 0%
Bachelor’s 1.724 0.020 *** 1.649 0.022 *** 8%
Intercept 8.432 0.018 *** 8.531 0.017 ***  
N 24397   26439    

 
Table 4.9E Construction 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.586 0.089 *** 0.959 0.024 *** -37%
Long-term Certificate 0.794 0.281 *** 0.662 0.123 *** 13%
Associate’s 0.912 0.055 *** 0.599 0.041 *** 31%
Applied Associate’s 1.160 0.076 *** 1.237 0.030 *** -8%
Bachelor’s 1.392 0.027 *** 1.409 0.015 *** -2%
Intercept 8.579 0.039 *** 9.208 0.014 ***  
N 9397   55895    

 
Table 4.9F Educational Services 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.997 0.042 *** 1.596 0.049 *** -60%
Long-term Certificate 1.631 0.121 *** 1.338 0.257 *** 29%
Associate’s 1.024 0.019 *** 0.964 0.032 *** 6%
Applied Associate’s 1.399 0.025 *** 1.835 0.038 *** -44%
Bachelor’s 2.174 0.008 *** 1.816 0.013 *** 36%
Intercept 7.902 0.011 *** 8.089 0.015 ***  
N 116274   52674    
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Table 4.9G Health Care and Social Services 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 1.398 0.012 *** 1.489 0.026 *** -9%
Long-term Certificate 1.738 0.016 *** 1.864 0.047 *** -13%
Associate’s 0.970 0.014 *** 1.076 0.034 *** -11%
Applied Associate’s 2.021 0.008 *** 2.083 0.020 *** -6%
Bachelor’s 1.602 0.007 *** 1.493 0.015 *** 11%
Intercept 8.821 0.008 *** 8.838 0.017 ***  
N 161155   38549    

 
Table 4.9H Information 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.843 0.098 *** 1.411 0.068 *** -57%
Long-term Certificate 1.498 0.426 *** 0.500 0.361 *** 100%
Associate’s 0.977 0.044 *** 1.189 0.045 *** -21%
Applied Associate’s 1.142 0.065 *** 1.286 0.047 *** -14%
Bachelor’s 1.456 0.020 *** 1.543 0.020 *** -9%
Intercept 8.611 0.025 *** 8.663 0.023 ***  
N 16739   18713    

 
Table 4.9I Management 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 1.295 0.186 *** 1.208 0.140 *** 9%
Long-term Certificate 1.766 0.508 *** 1.563 0.737 * 20%
Associate’s 1.349 0.105 *** 1.448 0.146 *** -10%
Applied Associate’s 1.760 0.151 *** 1.754 0.125 *** 1%
Bachelor’s 1.798 0.057 *** 1.846 0.056 *** -5%
Intercept 8.771 0.075 *** 9.136 0.063 *** 
N 1808   2091    
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Table 4.9J Manufacturing 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.941 0.078 *** 1.149 0.022 *** -21%
Long-term Certificate 1.369 0.221 *** 1.007 0.112 *** 36%
Associate’s 1.102 0.044 *** 1.010 0.034 *** 9%
Applied Associate’s 1.463 0.048 *** 1.610 0.020 *** -15%
Bachelor’s 1.710 0.020 *** 1.585 0.012 *** 13%
Intercept 8.536 0.028 *** 9.192 0.014 ***  
N 17463   54517    

 
Table 4.9K Professional, Scientific, and Technological Services 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 1.016 0.049 *** 1.539 0.044 *** -52%
Long-term Certificate 0.817 0.221 *** 1.403 0.244 *** -59%
Associate’s 1.131 0.028 *** 1.208 0.038 *** -8%
Applied Associate’s 1.435 0.028 *** 1.703 0.030 *** -27%
Bachelor’s 1.712 0.011 *** 1.768 0.012 *** -6%
Intercept 8.516 0.016 *** 8.795 0.017 ***  
N 48712   44898    

 
Table 4.9L Public Administration 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 1.022 0.092 *** 1.278 0.067 *** -26%
Long-term Certificate 0.970 0.144 *** 1.461 0.132 *** -49%
Associate’s 0.994 0.086 *** 1.311 0.048 *** -37%
Applied Associate’s 1.224 0.033 *** 1.493 0.077 *** -27%
Bachelor’s 1.601 0.007 *** 1.618 0.012 *** -2%
Intercept 8.722 0.010 *** 8.894 0.017 ***  
N 48712   44898    

 
  



 

  79

Table 4.9M Real Estate 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.858 0.092 *** 1.278 0.060 *** -42%
Long-term Certificate 0.965 0.351 *** 1.461 0.285 *** -50%
Associate’s 1.164 0.047 *** 0.994 0.059 *** 17%
Applied Associate’s 1.212 0.072 *** 1.493 0.068 *** -28%
Bachelor’s 1.602 0.022 *** 1.618 0.023 *** -2%
Intercept 8.539 0.031 *** 8.882 0.027 *** 
N 13660   16012    

 
Table 4.9N Retail 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.674 0.024 *** 0.911 0.020 *** -24%
Long-term Certificate 0.346 0.137 *** 0.989 0.091 *** -64%
Associate’s 0.764 0.014 *** 0.736 0.016 *** 3%
Applied Associate’s 0.914 0.026 *** 1.167 0.020 *** -25%
Bachelor’s 1.222 0.009 *** 1.134 0.010 *** 9%
Intercept 8.329 0.007 *** 8.678 0.006 ***  
N 238247   236855    

 
Table 4.9O Utilities 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 1.093 0.211 *** 1.110 0.081 *** -2%
Long-term Certificate 2.000 0.922 *** 1.525 0.390 *** 48%
Associate’s 1.215 0.127 *** 0.981 0.096 *** 23%
Applied Associate’s 1.597 0.160 *** 1.597 0.054 *** 0%
Bachelor’s 1.747 0.060 *** 1.437 0.041 *** 31%
Intercept 8.672 0.082 *** 9.182 0.052 ***  
N 1257   3562    
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Table 4.9P Wholesale 
 Female Male Difference
 PE SE  PE SE   
High School --- --- --- --- --- --- --- 
Short-term Certificate 0.903 0.085 *** 1.044 0.033 *** -14%
Long-term Certificate 0.780 0.367 *** 1.076 0.154 *** -30%
Associate’s 1.122 0.044 *** 0.960 0.038 *** 16%
Applied Associate’s 1.215 0.061 *** 1.324 0.033 *** -11%
Bachelor’s 1.621 0.020 *** 1.472 0.014 *** 15%
Intercept 8.430 0.029 *** 9.089 0.017 ***  
N 14544   34085    

 
Discussion 

The wage premiums associated with Applied Associate’s degrees, Associate’s degrees 

and Long-term certificates are higher for women than men both one and three years after 

graduation. Looking at the labor force as a whole, however, masks variation in wages and gender 

composition between and within industries.  Exploring this variation is important to understand 

the exact nature of the female advantage in wage premiums.   

 

Industry Entry 

Individuals are sorted into different industries based on the type of post-secondary 

credential they complete.  Retail services and accommodation and food services are the largest 

industries, regardless of educational attainment.  Two-year degree holders go into health care and 

educational services more than twice as often as any other field.  Other industries that employ 

large numbers or large proportions of two-year credential holders include public administration 

and utilities.  Individuals who earn a Bachelor’s degree make up the largest proportion of the 

educational services industry. 

Earnings 
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Previous studies suggest that additional years of education are associated with higher 

wages, and that those wage increases are larger for women.  However, this is a somewhat more 

complicated pattern when you divide community college into its component parts. Among 

individuals who complete a CCC, the wage premium is higher for women than men, however the 

gap between the least educated men and women is the largest.  The female wage advantage is 

higher, but the intercept for women is lower.  This suggests that sub-baccalaureate education, 

like baccalaureate education, has an equalizing effect, however it is not enough to overcome the 

large gender-based wage gap that exists in the absence of education. 

  

Gender Differences in Industry and Earnings 

The patterns in industry entry among men and women are striking. Women who complete 

Long-term certificates or Applied Associate’s degrees go into health care and social services in 

large numbers and more frequently than their male counterparts. This is one of the highest 

paying industries in the state.  However, looking within that industry men are predicted to make 

more than women, and in fact the wage premiums associated with long-term certificates and 

Associate’s degrees are 13 and 6 percentage points higher for men than women.  This pattern 

suggests that the apparent female advantage is explained by the frequency with which women 

enter high paying industries, rather than the tendency of women to make more within particular 

fields.  
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Chapter 5: Instrumental Variable Analysis 

 

The last three decades witnessed a notable expansion in higher education.  More students 

are attaining higher levels of education, however not all students have equitable access to all 

post-secondary institutions (Gilbert & Heller, 2013). Low-income students have limited access to 

four-year colleges relative to their middle or high-income peers due to differences in student 

access to educational and economic resources (Gilbert & Heller, 2013).  Two-year schools, on 

the other hand, have lower levels of tuition and rarely have educational requirements for 

admission.  For that reason, two-year schools are though to provide opportunities for upward 

social mobility to groups of students who would otherwise not be able to access higher 

education.  It is not clear how successful two-year colleges have been in providing such 

opportunities because it is not clear how much community college credentials (CCCs) increase 

the wages of those who complete them.  

Two theories of educational inequality motivate the research presented in this chapter:  

the Technical-function perspective and the conflict perspective.  The technical-function 

perspective views community colleges as a necessary development in higher education, resulting 

from increased demand for middle and high skilled workers (Carnevale, Jayasundera, & Hanson, 

Career and technical education, five ways that pay along the way to the B.A., 2012; Gilbert & 

Katz, 2008).  The conflict perspective views community colleges as a mechanism that allows the 

wealthy to maintain control of educational, economic, and cultural systems from one generation 

to the next (Bourdieu, 1973; Collins, 1971; Weber, 1922).  To advance this classic debate, it is 

necessary to estimate the value of two-year credentials.  If CCCs provide limited labor-market 

value to students, and deter high-achieving students from attending four-year colleges, it would 
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support a conflict interpretation of community colleges.  If two-year credentials do increase the 

earnings of graduates, it would refute conflict-based claims and support a technical-function 

view of community colleges.   

One of the most challenging aspects of estimating the value of community college 

credentials is overcoming endogeneity.  Certain groups are more likely to attain higher levels of 

education than others.  These groups can consist of individuals who share socio-demographic 

characteristics (race, gender, parent income), or groups of people who share characteristics that 

are difficult to reliably measure on a large scale (motivation, intelligence, work ethic). Since 

those individuals who are more likely to attain higher levels of education are also the individuals 

who are more likely to have higher earnings net of educational attainment, it is difficult to tell 

whether additional schooling causes increases in earnings, or whether individuals with greater 

earning capacity attain higher levels of education. It is difficult to estimate the effect of education 

on individuals who do not choose to acquire more schooling using traditional regression 

methods.  Experimental research designs are the gold standard when estimating causal effects, 

however in the absence of such data studies use instruments to estimate the effect of education 

on earnings. In this chapter I will estimate the effect of completing a community college degree 

on earnings using instrumental variable analysis.  If CCCs increase the wages of graduates it will 

provide support for a technical-function understanding of community colleges. However, if 

CCCs do not increase wages, or if they deter students from pursuing four-year degrees, it will 

suggest that the conflict understanding of community colleges is more accurate.     
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Theories of Educational Inequality 

Higher education in the United States is differentiated, meaning that there are different 

types of institutions offering different kinds of degrees, and individuals are ostensibly able to 

move between them relatively unrestricted.  The current system is designed to provide a more 

diverse set of degree options to students, and students in turn demonstrate a certain level of 

desire or capability in order to access the different types of programs and degrees (Turner R. , 

1960).  However, the link between the educational attainment of parents and children is one of 

the most well-documented aspects of education in the U.S. (Blau & Duncan, 1967).  

Additionally, wealthy parents provide their children with educational resources and access that 

poor parents generally cannot (Lareau, 2011).  It does not appear that students are able to move 

between the levels of education relatively unrestricted.   

While movement between the different levels of secondary and post-secondary school is 

not unrestricted, it has been shown to be increasingly common.  The pathways to and through 

higher education have become increasingly complex over the last three decades (Goldrick-Rab, 

Following their every move: An investigation of social-class differences in college pathways, 

2006).  Students who follow a traditional path to a Bachelor’s degree (completed in four years at 

a single school immediately following high school) are now in the minority (Adelman, Answers 

in the tool box: Academic intensity, attendance patterns, and bachelor's degree attainment, 1999; 

Adelman, Daniel, & Berovitz, Postsecondary Attainment, Attendance, Curriculum, and 

Performances, 2003; Choy, 2002).  Community colleges are sites of vocational education as well 

as gateways to four-year institutions.  For this reason, students who transfer from two-year to 

four-year institutions are common, sometimes more common than those who complete a CCC.  

Reverse transfer, moving from a four-year to a two-year institution is also increasingly common 
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(Goldrick-Rab, Following their every move: An investigation of social-class differences in 

college pathways, 2006).  Research on the value of Bachelor’s degrees is plentiful, as is research 

on students who transfer between two-year and four-year institutions.  Less is known, however, 

about the value of terminal vocational degrees offered at community colleges. Since community 

college degrees are increasingly common, particularly among low-income students, it is 

increasingly important to understand the value of these credentials when debating the role of 

higher education in later economic inequality.  

Proponents of a differentiated education system argue that differentiation provides 

multiple paths to upward social mobility.  Having such an opportunity during later stages of 

education is particularly important to young people whose economic and academic backgrounds 

restrict such access during earlier stages (Calhoun, 1999). On the other hand, critics argue that 

differentiation obfuscates the ways in which community colleges reproduce inequality.  Students 

from different economic and educational backgrounds do not realistically have equal access to 

the same types of post-secondary education.  According to this perspective, there are really two 

systems of higher education – one system to which students from advantaged backgrounds have 

access that is associated with better employment opportunities than the other system to which 

low-income students have access.  Treating two systems of education (four-year and two-year) as 

a single system masks the way in which higher education concentrates resources across 

generations (Calhoun, 1999; Brindt & Karabel, 1989).  

The debate over the value of a differentiated system of higher education parallels the 

theoretical debate addressing the link between education and socio-economic stratification: 

technical-function perspective and the conflict perspective.  The technical-function perspective 

views educational systems as serving an essential function in modern societies – they provide 
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skills needed by workers in labor markets characterized by continuous technological 

advancement.  In this way the system benefits members of society (Collins, 1971; Goldin & 

Katz, 2007).  Alternatively, the conflict perspective does not view education as a benevolent or 

essential system, but rather a mechanism whereby dominant classes maintain control over 

systems of knowledge and professions and legitimize their place in the status hierarchy 

(Bourdieu, 1973).  Both perspectives agree that the educational system is a mechanism by which 

the population is sorted into a hierarchy of professions and social statuses.  However, they differ 

in their views of how the system enacts that sorting, and whether or not this benefits society. 

 

The Technical-Function Perspective 

According to the Technical-function perspective education serves the needs of society.  

Durkheim identified the latent role of education to socialize people from diverse backgrounds 

into one cohesive structure of mores and values (Durkheim, The Division of Labor and Society, 

1984; Durkheim, Moral education: A study in the theory and application of the sociology of 

education, 1925).  More recently this perspective has been adapted to address the way in which 

education provides students with the skills and training required by technological advancements 

in the workplace.  Theorists ascribing to this perspective posit that in an industrial society, 

continuous technological advancements increase the skill requirements of jobs.  The result is an 

increase in the demand for skilled workers and a decrease in the demand for non-skilled workers. 

It is the responsibility of the educational institutions (particularly higher education) to keep pace 

with the technological advancements and the demand for skilled, credentialed workers (Clark, 

1962; Kerr, Dunlop, Harbison, & Myers, 1960). Education is thought to be a responsive system – 

it cannot be a primary source of inequality, but rather reflects or responds to inequality that exists 
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elsewhere in society.  At its most basic level, a societal power hierarchy exists because some 

individuals have access to scarce material resources and others do not.  From this perspective, 

education does not represent one of those scarce material resources, but can influence a person’s 

ability to access such resources.  Since education is a responsive system, economic inequality 

can be influenced by changes in educational inequality, but is ultimately driven more by 

inequality in the occupational structure than by inequality in the educational system (Goldin & 

Katz, 2007).  For example, if everyone were mandated to attain the same level of education, it 

would not eliminate wage gaps. Community colleges provide training that is necessary to sustain 

technological and economic growth, either through a terminal vocational degree or through the 

opportunity to transfer to a four-year university and earn a Bachelor’s degree.  Community 

colleges may be part of an unequal educational system, however their purpose is to train 

individuals for occupations, and any inequality in this part of post-secondary education is a 

function of inequality located elsewhere in the educational and occupational structures.  Since 

community colleges feed into an occupational structure characterized by inequality, reasonable 

attempts to ameliorate inequality must be located outside of post-secondary education (Goldin & 

Katz, 2007; Collins, 1971). 

 

The Conflict Perspective 

According to the conflict perspective, the current system of education does not benefit all 

members of society equally, rather it is a mechanism by which the dominant classes leverage the 

cultural resources at their disposal to perpetuate the status quo (Collins, 1971; Weber, 1922).  

Education as a cultural resource is controlled by the privileged classes precisely because of its 

legitimizing capabilities (Bourdieu, 1973).  Proponents of the conflict perspective argue that 
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post-secondary institutions (both two and four-year), are a vehicle for dominant status groups to 

impose their cultural standards on educational and occupational selection processes in order to 

maintain a position of privilege in society. 

Despite the expansion of post-secondary education during the first half of the last 

century, educational inequalities persisted (Featherman & Hauser, 1978).  Scholars shifted their 

focus from the amount of schooling being attained to considering also the type or quality of 

schooling being completed.  Two theories about the persistence of educational inequality in the 

face of educational expansion emerged: Maximally Maintained Inequality (MMI) and the 

Effectively Maintained Inequality (EMI).  These theories, based in conflict theory, contend that 

educational expansion is unlikely to reduce educational inequality.   

According to the hypothesis of Maximally Maintained Inequality, those who come from 

advantaged socioeconomic backgrounds are able to access the benefits of educational expansion 

before students from educationally or economically disadvantaged backgrounds (Raftery & 

Hout, 1993; Shavit, Ayalon, Chachashvili-Bolotin, & Menahem, 2007).  Once a level of 

education reaches a saturation of economically advantaged students, students from economically 

disadvantaged backgrounds have increased access to that type of education.  However, by this 

time a new wave of expansion has begun and wealthy students are pursuing even higher levels of 

education and the process has begun anew.  As Bachelor’s degree programs become more 

common in this country, students from wealthier backgrounds are pursuing post-graduate 

education in higher numbers (Alon & Tienda, Shifting Meritocracy in Higher Education, 2007; 

Alon, The Evolution of Class Inequality in Higher Education, 2009).   

The theory of Effectively Maintained Inequality posits that students from different 

economic backgrounds may be achieving increasingly similar levels of education, however the 
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type or quality of that education differs such that students from advantaged backgrounds earn 

credentials that still have higher labor market value (Lucas S. R., 2001; Lucas S. , 2009).  

Increasing numbers of students from all economic backgrounds are earning post-secondary 

degrees, however as the competition at highly selective four-year institutions increases, students 

from educationally or economically advantaged backgrounds attend less-selective institutions 

(Tienda, Alon, & Niu, 2010; Alon, The Evolution of Class Inequality in Higher Education, 

2009). Similarly, as tuition at four-year institutions rises, low-income students turn to two-year 

institutions.  Research does not provide consistent estimates of the value of these degrees in the 

labor market, however they are typically shown to be less valuable that four-year degrees 

(Andrews, Li, & Lovenheim, 2014).  

A final component of the conflict theory interpretation of community college credentials 

suggests that community colleges contribute to “undermatching”, or the tendency of high-

achieving, low-income students to attend community colleges, although they likely would have 

been successful at four-year schools.  Some scholars suggest that these students are deterred 

because of a lack of information about what schools they can attend, or because misinformation 

leads them to believe they will not be admitted to or be successful at a selective four-year 

institution. The difference between tuition at two and four-year schools is also thought to be a 

contributing factor.  From a conflict perspective, community colleges deter high achieving low-

income students from enrolling in four-year universities, thus making space for lower achieving 

but higher income students to attend these schools.  
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Evaluating the Competing Perspectives 

While these two perspectives are often framed as two sides of a debate, they are not at 

odds when it comes to all aspects of the link between education and socio-economic 

stratification.  According to the conflict perspective, education is a resource used by wealthy 

classes to maintain an advantaged position in society, and both the increased reliance on 

credentials and our differentiated system of higher education are vehicles through which wealthy 

classes maintain control.  The technical-function perspective only explicitly disputes the later 

portion of that statement.  This perspective views the nation’s increasing reliance on credentials 

and an increasingly differentiated system of education as necessary outcomes of technological 

advancements.  Proponents of this perspective make no claims about who controls education and 

whether it serves to reproduce inequality across generations.  This issue is avoided by suggesting 

that since socio-economic inequality is rooted in other systems, solutions should be located in 

those systems.  That is not to say that socio-economic inequality cannot be influenced by 

education, but education ultimately can only be expected to minimally influence inequality 

rooted in other systems.   

Collins (1973) used empirical evidence to evaluate the technical-function and conflict 

perspectives of educational stratification.  He sought to determine whether rising credentialism 

was a necessary result of technological advancement or, as many conflict theorists argue, a 

clandestine way for employers to glean information about the socio-demographic background of 

potential employees.  He was able to show empirically that rising credentialism outpaced 

technological advancement, disputing technical-function claims.  Results from his study suggest 

that credentials signal information about a potential employee’s socio-economic background, in 

addition to their skills or knowledge, and that the former plays a significant role in hiring 
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decisions.  Collins did not, however, evaluate different kinds of post-secondary credentials 

independently, nor did he empirically show that the recent expansion of higher education masks 

the reproduction of inequality, most likely because it is not actually a point of contention 

between these two theories.   

In this chapter I present results from an instrumental variable analysis which allow me to 

show the causal effect of community college credentials on earnings.  The value of these kinds of 

degrees will advance the discussion of inequality in higher education.  If CCCs increase 

earnings, particularly among the most technical or vocationally focused programs, it would 

provide support for technical function claims about the role of higher education in socio-

economic inequality, or lack thereof.  If CCCs do not significantly increase earnings, or deter 

students from earning Bachelor’s degrees, it would support claims based in conflict theory that 

this kind of post-secondary education operates to further concentrate educational and economic 

resources among the wealthy.  

 

Existing Empirical Research 

Chapters 3 and 4 outlined previous research on the value of two-year degrees and 

certificates in the labor market.  Those studies were unable to account for the selection of 

students into levels of education beyond high school.  In the absence of experimental data, 

researchers turn to quasi-experimental designs to limit sources of unobserved confounders.  This 

chapter contains an outline of studies that use quasi-experimental designs to estimate the effect 

of education on a variety of outcomes.    

Developments in the understanding of DNA in the late 70s and early 80s had biological 

or genetic explanations for socio-economic outcomes at the front of people’s minds during that 
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time. The Bell curve made waves and much attention was paid to research about how genetic 

predispositions may explain variation in educational and occupational outcomes.  During the 80s 

and 90s researchers looked to samples of twins to estimate the causal effect of schooling.  If 

ability has a large biological component, then studies of twins should limit the presence of this 

unobserved ability bias.   

In 1980 a well-publicized study of twins by Behrman et al. reported that the economic 

returns to schooling were only about 3% per additional year completed (Behrman, Hrubec, 

Taubman, & Wales, 1980).  These estimates were dramatically lower than then previous 

estimates.  The study included male veterans of World War II, so questions were raised about the 

generalizability of these findings.  

During the 1990s researchers began recruiting survey respondents at a festival held 

annually in Twinsberg, Ohio that attracted twins, triplets, and quadruplets from around the 

country.  Results of these studies suggested that the returns to education were lower than 

previous reports, but not as low as the 1980 Behrman study (Ashenfelter & Kruger, Estimates of 

the Economic Return to Schooling from a New Sample of Twins, 1994; Ashenfelter & Rouse, 

Income, Schooling, and Ability: Evidence from a New Sample of Identical Twins, 1998; Card, 

1999). Using the first wave of the Twinsberg data, Ashenfelter and Krueger (1994) did not find 

evidence that conventional estimates were biased downward because of unobserved ability bias, 

and instead found that measurement error due to the self-reporting of education resulted in a 

substantial downward bias.  The authors reported that an additional year of schooling produces a 

12-16% increase in earnings and concluded that unobserved factors do not cause a bias in 

estimates of the returns to education.  A later study that included additional waves of data 

reported a 9% increase in earnings associated with each additional year of schooling.  These 
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findings suggest that returns to schooling might be slightly lower for high ability individuals, so 

schooling serves to compensate for genetic differences (Ashenfelter & Rouse, Income, 

Schooling, and Ability: Evidence from a New Sample of Identical Twins, 1998).  The authors 

suggest that random assignment is the best way to circumnavigate bias, since schooling 

differences between twins might not be random.  For example, parents of twins may choose to 

invest in one twin that shows greater aptitude or desire to attain additional education.  

Alternatively, families might try to equalize the earnings outcomes for twins by sending the ‘less 

promising’ child for further schooling (p. 1171) (Ashenfelter & Rouse, Income, Schooling, and 

Ability: Evidence from a New Sample of Identical Twins, 1998). 

In the absence of an experimental setting, researchers turn to natural experiments or 

quasi-experimental designs to draw conclusions about causal relationships.  Instrumental 

variable analysis provides the opportunity to overcome endogeneity or selection bias and draw 

causal inferences about the effect of schooling on earnings.  Using this method, researchers 

identify a situation in which individual level educational decisions are altered by a factor (often 

an event or policy change) that is not related to unobserved student characteristics.  This factor 

disrupts the selection process that causes endogeneity.  The instrument can then be used with a 

number of different methodologies, including fuzzy regression discontinuity, difference in 

differences, and two or three stage least squares regression.  The most common sources of 

potential instruments include 1) variables that describe students’ proximity to relevant 

educational institutions, 2) institutional rules and personal characteristics and 3) deviations from 

cohort trends (Murnane & Willett, 2010).   

A landmark study by Angrist and Krueger (1991) estimated the effect of education on 

earnings using a sample of men born in the 1930s and 1940s (Angrist & Krueger, Does 
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Compulsory School Attendance Affect Schooling and Earnings?, 1991).  The study used 

birthdate as an instrument. Most states require students to enter school during the year they turn 

six.  Those born late in the year are typically young for their grade.  States mandate that students 

remain in school until they are 16 or 17 (varies by state).  Thus, children born during different 

parts of the year will be eligible to drop out at different grade levels.  Those born early in the 

year will be eligible to drop out a grade ahead of those born later in the year.  Since birthdates 

are linked to institutional rules, but not to earnings in any systematic way, birthdate is a strong 

exogenous instrument.  This creates a natural experiment where, students are compelled to attend 

school for different amounts of time, according to their birthdates.  The authors found that the 

effect of schooling estimated via the instrument did not differ than estimates produced using 

classic OLS regression models.  A number of ensuing studies used birthdates or changes in 

compulsory schooling laws as instruments to estimate the effect education on a variety of 

outcomes including educational attainment, earnings and crime (Andini C. , 2010; Andini C. , 

2008; Angrist & Krueger, Does Compulsory School Attendance Affect Schooling and Earnings?, 

1991; Angrist & Krueger, The Effect of Age at School Entry on Educational Attainment: An 

Application on Instrumental Variables with Moments from Two Samples., 1992; Angrist & 

Krueger, Split Sample Instrumental Variables Estimates for the Return to Schooling, 1995; 

Angrist & Krueger, Instrumental Variables and the Search for Identification: From Supply and 

Demand to Natural Experiments., 2001; Arkes, 2010; Gelbach, 2002; Hansen, Heckman, & 

Mullen, 2004; Hoogerheide, Kleibergen, & van Dijk , 2007).  However, in recent years, 

researchers have begun to question the strength of birthdate as an instrument and the assumption 

that birthdates are near-random.  Buckles and Hungerman (2013) provided evidence that there 

was a link between a child’s birthdate, month of conception, and the socio-economic status of the 
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mother (Buckles & Hungerman, 2013).  In many of these studies, using birthdate as an 

instrument is an approach best suited to study the effect of secondary education.  Studies of the 

effect of post-secondary education have identified a number of policies that serve as sources of 

exogenous change including eligibility for need-based scholarships on the basis of family 

income, changes to admissions practices, and geographic proximity to community colleges.   

Need based scholarships provide a unique opportunity to study enrollment decisions and 

the price sensitivity of college.  To be eligible for these scholarships students must report an 

expected family contribution (EFC) below a certain threshold when they submit their Free 

Application for Federal Student Aid (FAFSA).  Studies compare students who have similar EFCs 

but fall just above and just below the cutoff for these scholarships.  Their EFC’s may differ in 

only a few hundred dollars, indicating that their family financial backgrounds are similar, yet 

they are eligible for much different kinds of student aid.  Research shows that state level need 

based financial programs increase college enrollment (Abraham & Clark, 2006; Dynarski S. , 

2003; Dynarski S. M.; Kane T. J., A Quasi-Experimental Estimate of the Impact of Financial Aid 

on College-Going, 2003).  However, the same pattern does not emerge looking at national level 

need-based scholarship programs.  The Pell grant is the primary form of student aid that need not 

be repaid at the national level.  Studies of the Pell grant typically do not show a strong effect of 

this type of aid on enrollment outcomes.  A number of studies using a difference in difference or 

regression discontinuity approach fail to find a significant effect of Pell eligibility on enrollment 

(Kane T. J., Rising public college tuition and college entry: How well do public subsidies 

promote access to college?, 1995; Rubin, 2011).  However, a more recent study found a small 

positive effect of Pell eligibility on enrollment for older, independent students (Seftor & Turner, 

2002).   
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Another opportunity to use an instrumental design arises due to the implementation of 

Texas’ top ten percent rule in 1997.  In Texas, the top ten percent of students in each high school 

according to GPA and class rank are automatically eligible for admission to one of Texas’ public 

flagship universities.  Since the implementation of the rule there has been a dramatic increase in 

the number and diversity of high schools that send students to state flagship universities (Long, 

Saenz, & Tienda, 2010).  Prior to the law going into effect, 40% of incoming freshmen were in 

the top 10% of their class, however by 2002 almost 75% were in the top decile of students 

(Furstenberg, 2010).  Studies of this law produce mixed results.  Cortes (2008, 2010) found that 

implementation of the law brought about positive outcomes for students from the lowest 

performing schools, where high school standardized test scores and four-year enrollment rates 

increased faster than they did prior to 1997 (Cortes, Do Bans on Affirmative Action Hurt 

Minority Students? Evidence from the Texas Top 10% Plan, 2010; Cortes, College quality and 

the Texas’s top ten % plan: Implications for minority students, 2008).  Furstenberg (2010), 

however, found strong negative effects of selectivity during the first and sixth semester.  

Hoekstra (2009) estimated the economic returns associated with attending a flagship university 

and found that attending a more selective university increases earnings by 20% for white men, 

but did not present results for any other racial/ethnic group or gender (Hoekstra, 2009).   

A number of studies use geographic location to study educational outcomes at the sub-

baccalaureate level. Rouse (1995) found that living closer to a community college increases 

slightly the overall number of years of schooling but does not appear to change the likelihood of 

attaining a four-year degree (Rouse, 1995). More recent studies have exploited community 

college district boundaries and the corresponding differences in tuition to estimate the effect of 

tuition on enrollment. Daugherty, Martorell and McFarlin (2014) used a regression discontinuity 
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approach to compare the enrollment trends of individuals on either side of the taxing district 

boundary.  The researchers found that lower tuition is associated with higher enrollment, with the 

largest effects seen in the highest poverty areas (Daugherty, Martorell, & McFarlin, 2014).  In 

this study it is assumed that students on either side of the boundary are equivalent. However, that 

assumption is called into question by results from a study by Kane, Riegg, and Staiger (2006), 

which suggested that sorting across school district boundaries does occur (Kane, Riegg, & 

Staiger, 2006).  A study by Denning (2014) used annexation as an instrument in an analysis of 

the price-sensitivity of community college.  He compared students in the same district before and 

after annexation.  His results suggest that a decrease in tuition of $1,000 is associated with a 

4.5% increase in the likelihood of enrollment (Denning, Forthcoming).   

While the studies outlined above use similar features of community college tuition, this 

research uses the features in a different way to explore different outcomes.  In this chapter I will 

estimate the effect of completing four different types of community college credentials on 

earnings during the three years following the completion of one’s highest degree using district 

annexation as an instrument. 

   

Community College Taxing Boundaries and Annexation 

The annexation of K-12 school districts by a local community college will be the 

instrument in this analysis.  Individuals in Texas pay reduced tuition if they attend their local 

community college.  Community colleges in Texas typically have three levels of tuition.  People 

living in the K-12 school districts within a community college’s taxing boundary pay the least in 

tuition. Residents in the area pay additional taxes which help fund the college, and in return pay 

lower, ‘in-district’ tuition.  The larger surrounding area is the school’s service area.  Residents of 
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these areas can attend the school, but pay higher, ‘out-of-district’ tuition.  Individuals who 

relocate to the service area or taxing district from out of state pay the highest ‘out-of-state’ 

tuition.  A person must be a resident of the service area or taxing district for 12 months to be 

eligible for that area’s tuition.   

A K-12 school district in a community college’s service area can vote to become part of 

the college’s taxing area.  Residents petition the K-12 school district to call a vote to determine 

whether the school district will become part of the community colleges taxing area.  Table 5.1 

reports the enrollment and tuition rates during the 2010-2011 school year at the community 

colleges in this sample.  This year of tuition was selected since it aligns with the final year of 

data in this sample. 

  

Table 5.1 Enrollment and Tuition Rates, 2010-2011 

Community College 
Number of 
Students 

In-District 
Tuition 

Out-of-District 
Tuition 

Out-of State 
Tuition 

Austin Community College 41,627 $2,490 $7,860 $9,870 
Lone Star College 57,978 $1,630 $3,358 $3,754 
Amarillo College 10,873 $1,914 $2,898 $4,362 
Hill College 4,495 $2,070 $2,760 $3,160 

 

Between 1996 and 2011 there were 17 successful annexations at four community colleges 

in Texas.   The four community colleges in the study range in size, cost, and population size.  

Lone Star College is the largest community college in the sample and is located in the northwest 

suburbs of Houston, TX.  Lone Star College serves students from the surrounding suburbs, as 

well as students located in the urban centers of Houston.  Austin Community College is another 

large community college with campuses in urban and suburban areas. Hill College (Hillsboro, 

TX) and Amarillo College (Amarillo, TX) are smaller community colleges that serve small 
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towns and rural areas.  In 2010-2011 the average annual community college tuition nationally 

was $2,439 (NCES, 2014).  The cost of tuition at community colleges has been decreasing over 

the last decade, unlike tuition at four-year institutions (Gillen, Robe, & Garrett, 2011).  Table 5.2   

reports the K-12 districts that were annexed by between 1996 and 2011, as well as the number of 

high school seniors that graduated during that year. 

  

Table 5.2 Annexation 1997-2011 

Community College District Year of Expansion 
Number of students 

Annexed 

Austin Community College 
Austin, TX 

Manor ISD 1999 96 
Del Valle ISD 2004 291 
Round Rock ISD 2008 2390 

Lone Star College 
North west suburbs of 
Houston, TX 

Willis ISD 1996 206 
Splendora 1996 100 
Klein 1998 1908 
Cypress-Fairbanks 2000 3425 
Magnolia 2000 287 

Amarillo College 
Amarillo, TX 

Dumas 1999 205 
Hereford 2005 196 

Hill College 
Between Dallas and Waco 

Cleburn 1998 297 
Grandview 1998 59 
Joshua 1998 158 
Alvarado 1999 173 
Godley 1999 72 
Rio Vista 1999 117 
Keene 2000 31 

 

 

Methods 

To estimate the effect of a community college degree on earnings I use the xtivreg 

command in Stata.  This analysis uses residence within a community colleges taxing boundary as 

an exogenous instrument for the potentially endogenous variable for community college 

credential completion.  The instrument, In District Tuition (IDT), is coded as a binary variable.  
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If an individual graduated from a high school in a K-12 district that is within a community 

college’s taxing boundary, the variable is set to one.  Individuals who graduated from high 

schools in K-12 districts that were outside of a community college’s taxing boundary, but were 

part of the college’s service area make up the zero group.  Individuals who graduated from K-12 

districts that were within a community college’s taxing area prior to 1995 are missing this value 

and will not be included in this analysis.  

For this analysis I use a two stage least squares design.  In the first equation degree 

completion is instrumented using student eligibility for In-District Tuition or IDTnit.  

  Degreeit = αd  + α1IDTdt +  α2Yeart + + α4Xi  + eidt           (1) 

 

Stage 2 becomes:  

ln(Earningsit)= βd + β1Degree`it + β2Yeart + + β4Xi  + uidt          (2) 

 

In both equations i indexes individuals, d indexes K-12 district, and t indexes time.  In the 

first stage equation Degreeit is an indicator of having completed one of four credentials of 

interest: a short-term certificate, long-term certificate, Associate’s degree or Applied Associate’s 

degree.  Due to the categorical/ordinal nature of this variable, independent models were fit for 

each credential, comparing the completers of a particular degree to individuals who entered the 

workforce after high school.  In the second equation Earningsijkt is the log of annual earnings. 

The parameter of interest is β1 which can be interpreted as a percentage increase in wages that is 

associated earning a particular degree (versus completing only a high school diploma or GED). 

Also included are a series of variables that control for individual level characteristics that 

may be related to college-going and success, represented as Xi.  These variables include race, 
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gender, an indicator of free or reduced lunch enrollment during high school, number of years 

between community college matriculation and graduation, and age at highest degree completion.  

Fixed effects for high school graduation year (Yeart) and district (Districtd) are included.  The 

controls in the above equation enable a comparison of individuals within districts to avoid 

problems that arise due to school district sorting, but across cohorts, to capture changes in tuition 

rates.  These fixed effects control for observed and unobserved characteristics of districts for 

each cohort of graduates.  

Figure 5.1 reports the community college enrollment rates before and after K-12 District 

annexation relative to the year of annexation.  Enrollment rates had been climbing steadily in the 

years leading up to the K-12 district annexation, however there is a large increase in enrollment 

rates the year of the annexation.  Following annexation enrollment rates remain steady and 

increase slightly. 

   

Figure 5.1 Community College Enrollment Rates Before and After K-12 District Annexation 
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Figure 5.2 reports community college completion rates in the years before and after 

district annexation.  After a slight increase four years prior to annexation, CCC completion rates 

remain steady.  Two-years following annexation credential completion rates increase by nearly 

20% and remain steady for the next two-years. 

  

Figure 5.2 Community College Completion Rates Among K-12 District Graduates Before and 

After Annexation 
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indicating whether the K-12 district from which an individual graduated was inside or outside of 

the local community college’s taxing boundary.  The fixed effects for high school graduation 

year and K-12 district allow for this coefficient to be interpreted as the earnings of individuals 

graduating from K-12 districts after annexation, relative to the earnings of individuals who 

graduated from the same K-12 district prior to annexation.  I present the coefficients of interest 

from nine separate models.  The coefficients associated with the control variables are available 

upon request. 

  

Table 5.3 Fixed Effects Model Estimating the Link between District Annexation and Earnings 

Years Since 
Graduation 

PE SE Sig. 

1 Year 0.010 0.010  
2 Years 0.012 0.011  
3 Years 0.021 0.010 * 
4 Years 0.046 0.010 *** 
5 Years 0.073 0.011 *** 
6 Years 0.086 0.011 *** 
7 Years 0.079 0.011 *** 
8 Years 0.084 0.012 *** 
9 Years 0.060 0.012 *** 

 

The earnings increases associated with K-12 district annexation are not significant 

immediately after annexation.  In the third year after annexation the increase in earnings is 

significant, but small.  During the fourth year community college graduates begin entering the 

labor market in significant numbers. It is the first year we see significant, large increases 

associated with annexation.  Individuals who graduate from a district after annexation are 

predicted to earn 4.6% more than individuals graduating from the same district prior to 

annexation, net of socio-demographic and regional factors.  Over the ensuing years the 

coefficients remain large and statistically significant.  
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The increase in community college enrollment and completion, documented in Figure 5.1 

and Figure 5.2, can be traced to changes in a variety of student decisions about post-secondary 

education following the annexation of their K-12 districts. After annexation, students may be 

more likely to enroll at a local community college instead of entering the workforce immediately 

after high school.  Alternatively, they may be deterred from entering a Bachelor’s degree 

program because of a newly cheaper option.  It is likely that both types of decisions will 

influence overall student earnings, possibly in opposite directions.  Students who are induced to 

complete a CCC by annexation may experience a wage increase relative to their expected wage 

with only a high school diploma.  Students who forgo attending a four-year college in favor of a 

cheaper, closer, community college may experience a decrease in earnings relative to what they 

could have earned had they completed a Bachelor’s degree.   

The change in overall earnings between un-annexed and annexed districts is a 

combination of the change in earnings among students who make both types of decisions (attend 

a community college instead of work, and attend a community college instead of a four-year 

school).  A portion of the earnings increase comes from students who are induced to pursue a 

community college credential who would otherwise have entered the labor market following 

high school graduation.  These students are explored in the next section of the analysis.  An 

additional portion of the change in earnings comes from students who are deterred from four-

year institutions and instead earn a community college certificate.  The influence of annexation 

on Bachelor’s degree completion will be explored at the end of this chapter. 
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Instrumental Variable Analysis Results 

Table 5.4 and Table 5.5 show the results from both stages of the instrumental variable 

analysis.  Table 5.4 shows the results for Associate’s and Applied Associate’s degrees and Table 

5.5 shows the results for short and long term certificates.  Looking at Table 5.4, Associate’s and 

Applied Associate’s degrees are increase earnings by 89% and 145% respectively.  These wage 

increases are large, however as was addressed in earlier chapters, the data includes both full and 

part time employees.  Since there is an increase in the likelihood of working full time with each 

additional level of education, these coefficients capture earnings increases that are the result of 

working additional hours, as well as earnings increases associated with working in higher skilled 

occupations. Echoing results from previous chapters, the largest wage increases are associated 

with Applied Associate’s degrees and the smallest with Associate’s degrees.  Annexation 

appears to be a strong instrument for these degrees.  The coefficients for gender, Hispanic, and 

Black are significant during the first stage, but lose significance during the second stage.  Tests 

of endogeneity (using the estat endog command in Stata) support the conclusion that annexation 

is a strong instrument for these degrees. 

Looking at Table 5.5, the coefficients for certificates are large, but not statistically 

significant.  Short and Long-term certificates are associated with wage increases of 136% and 

141% respectively.  For Associate’s and Applied Associate’s degrees, the coefficients for many 

of the socio-demographic controls were significant during the first stage but lost significance 

during the second stage.  This is an indication that the instrument is a good one, however this is 

not the case with certificates.  The significance levels of the first and second stage control 

variables call into question the adequacy of this instrument to analyze these types of degrees.  

The coefficients for race groups are not significant in either the first or second stage equation 
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(with the exception of the coefficient on Hispanic for the first stage equation predicting wage 

increases for Short-term certificate completers.)  The marginal significance of gender in the first 

stage equation is absent in the second stage for both credentials.  Tests of endogeneity suggest 

that annexation is a marginally strong instrument for both types of credentials (p<.026 for short 

term certificates and p<.024 for long term certificates). The average age at which Short and 

Long-term certificates are earned (22 and 21, respectively) suggests that these degrees are not 

typically earned immediately after high school.  The treatment and control groups are identified 

using an event which occurred during the final year of high school and the decision to enroll 

during the following year.  Since it is uncommon for individuals to enroll in Short or Long-term 

certificate programs immediately following high school, the treatment group is relatively small.  

By defining annexation this way, it becomes a weak instrument for these types of credentials.  

In the models for each type of credential the first stage meal subsidy status is not 

significant.  This parallels results from regression models presented in previous chapters which 

suggest that no significant earnings differences exist between individuals who were and were not 

eligible for free or reduced lunch during high school 
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Table 5.4 IVA 2SLS Results, Associate’s and Applied Associate’s Degrees 
 Associate’s Degree Applied Associate’s 

Degree 
 PE SE Sig PE SE Sig 
First Stage Equation       
       
In District Tuition 0.039 .012 *** 0.034 0.011 ** 
       
Female 0.124 0.005 *** 0.127 0.005 *** 
Meal Subsidy Status -0.069 0.005 *** -0.068 0.006 *** 
Race       
   Asian 0.209 0.018 *** 0.161 0.018 *** 
   Black 0.026 0.009 ** -0.033 0.010 *** 
   Hispanic 0.003 0.006  -0.036 0.006 *** 
   Other -0.034 0.027  -0.026 0.028  
   White (ref) --- --- --- --- --- --- 
       
Year Fixed Effects X   X   
K-12 District Fixed Effects X   X   
       
Intercept 0.320 .019 *** .505 .016 *** 
       
Second Stage Equation 
       
Degree 1.030 0.465 * 1.172 0.476 * 
       
Female -0.200 0.058 ** -0.142 0.061 * 
Meal Subsidy Status 0.018 0.033  0.035 0.051  
Race       
   Asian -0.138 0.101  -0.026 0.081  
   Black -0.051 0.019 ** -0.002 0.021  
   Hispanic -0.004 0.010  0.023 0.019  
   Other 0.039 0.045  0.006 0.041  
   White (ref) --- --- --- --- --- --- 
       

Year Fixed Effects X   X   
District Fixed Effects X   X   
       
Intercept 10.048 0.151 *** 9.944 0.242 *** 
N 20599   21196   
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Table 5.5 IVA 2SLS Results, Associate’s and Applied Associate’s Degrees 
 Short Term Certificate Long Term Certificate 
 PE SE Sig PE SE Sig 
First Stage Equation       
       
In District Tuition 0.038 0.011 *** 0.020 0.005 *** 
       
Female 0.003 0.005  0.040 0.002 *** 
Meal Subsidy Status -0.047 0.005 *** -0.009 0.003 *** 
Race       
   Asian 0.044 0.019 * 0.028 0.009 ** 
   Black -0.026 0.009 ** -0.001 0.004  
   Hispanic -0.022 0.006 *** -0.004 0.003  
   Other 0.035 0.026 * -0.001 0.012  
   White (ref) --- --- --- --- --- --- 
       
Year Fixed Effects X   X   
District Fixed Effects X   X   
       
Intercept  .403 .017 *** .073 .010 *** 
       
Second Stage Equation       
       
Degree  .800 0.420  1.335 0.828  
       
Female -0.109 0.007 *** -0.127 0.034 *** 
Meal Subsidy Status -0.023 0.021  -0.035 0.011 * 
Race       
   Asian 0.066 0.033 * 0.041 0.037  
   Black -0.023 0.017  -0.033 0.013 * 
   Hispanic  0.004 0.013  0.003 0.009  
   Other -0.001 0.040  -0.009 0.037  
   White (ref) --- --- --- --- --- --- 
       
Year Fixed Effects X   X   
District Fixed Effects X   X   
       
Intercept 10.154 0.171 *** 10.337 0.067 *** 
N 19886   17931   
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Bachelor’s Degree Completion 

I previously outlined two theories relevant to higher education:  Conflict theory and the 

technical-function perspective.  It has been suggested that the presence of community colleges 

deters students who would likely have been successful from pursuing a Bachelor’s degree.  To 

test that assertion, I predict the rates of Bachelor’s degree completion and the ensuing wages 

using annexation as an instrument.  The second stage of the equation is not useful since the 

annexation of an area by one institution is not an appropriate instrument to analyze the causal 

effect of degrees earned at other institutions.  However, the first stage equation provides insight 

into the effect of annexation on rates of Bachelor’s degree completion.  To run this analysis, I 

adapted the selection of cohorts of high school graduates to include only students who graduated 

high school between 1995 and 2008. Previous analyses included students who graduated high 

school between 1995 and 2011 and completed a post-secondary degree over the next seven 

years.  While I am not explicitly testing patterns of transfer between two and four-year 

institutions, I wanted to be particularly mindful of the time this takes when looking at Bachelor’s 

degree completers.   

Figure 5.3 shows the proportion of students from the graduating classes of the years 

preceding and following K-12 district annexation.  Rates of Bachelor’s degree completion 

display a slight decrease in the years leading up to annexation and drop more quickly in the years 

following annexation. In the second year following annexation rates of degree completion show 

an increase, however they do not return to pre-annexation levels.  With changes this small it is 

unclear if these differences are statistically significant.  Regression models will be used to 

determine the statistical significance of these patterns. 
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Figure 5.3 Rates of 4-Year College Enrollment Before and After Annexation  
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Table 5.6 IVA 2SLS Results, Bachelor’s Degree Completion 
 Bachelor’s Degrees  
 PE SE Sig 
First Stage Equation    
    
In District Tuition -0.050 0.004 *** 
    
Female -0.06 0.002 *** 
Meal Subsidy Status 0.171 0.003 *** 
Race    
   Asian -0.126 0.005 *** 
   Black -0.016 0.004 *** 
   Hispanic 0.052 0.003 *** 
   Other 0.044 0.017 *** 
   White (ref) --- --- --- 
    
Year Fixed Effects X   
District Fixed Effects X   
    
Intercept 0.359 0.006 *** 
    
Second Stage Equation    
    
Degree -1.12 0.668  
    
Female -0.247 0.045 *** 
Meal Subsidy Status -0.01 0.061  
Race    
   Asian -0.125 0.114  
   Black -0.21 0.03 *** 
   Hispanic 0.194 0.014 *** 
   Other -0.293 0.1 ** 
   White (ref)    
    
Year Fixed Effects X   
District Fixed Effects X   
    
Intercept 10.835 0.25 *** 
N 57438   
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Comparing Results from OLS Regression and Instrumental Variable Analysis 

Previous studies suggest that the use of instrumental variable analysis, by accounting for 

upward ability bias, produces results that are between 20% and 40% lower than standard OLS 

regression. Table 5.7 compares results from least squares regression models and Instrumental 

variable analysis predicting the wage increases associated with each type of two-year credentials.  

The results from the instrumental variable analysis are lower than the results from the OLS 

regression by between 14 and 47 percentage points.  Associate’s degrees are the exception to 

this.  The wage increases associated with these degrees are 17 percentage points higher when 

estimated using instrumental variable analysis than when using OLS regression.  

Table 5.7 Wage Increases Estimated using OLS Regression and IV Analysis  
 OLS Regression Instrumental Variable 

Analysis 
Difference

 PE SE Sig PE SE Sig PP 
Short-Term Certificate 1.190 0.006 ***  0.800 0.420  -39.0 
Long-Term Certificate 1.620 0.015 *** 1.335 0.828  -28.5 
Associate’s Degree 0.864 0.005 *** 1.030 0.465 * +16.6 
Applied Associate’s Degree 1.639 0.005 *** 1.171 0.476 * -46.8 
 

 

Discussion 

Previous studies show that community college credentials are associated with increased 

earnings, but estimates of these wage premiums vary greatly (See Table 3.1 and Table 3.2) and 

few studies differentiated between multiple types of Associate’s degrees or certificates.  Analysis 

presented in Chapters 3 and 4 show that community college credentials are associated with wage 

increases, the largest increases are associated with Applied Associate’s and Long-term 

certificates.  In fact, the median and predicted earnings of individuals who earned these 

credentials are higher than the earnings of Bachelor’s degree earners, but only during the first 

year after degree completion. Previous studies suggest that OLS regressions provide estimates of 
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the value of education that are higher than the results provided by quasi-experimental design, so 

it was unclear if these credentials would still be as valuable when the value was estimated using 

an instrumental variable design.   

 

Instrumental Variable Analysis 

Instrumental variable analysis allows researchers to limit endogeneity related to selection 

or other unobserved characteristics.  The results from the instrumental variable analysis show 

that Applied Associate’s degrees produce large wage increases, and that annexation was a 

suitable instrument in this analysis.  Annexation was a similarly suitable instrument to estimate 

the value of Associate’s degrees, however the value of Associate’s degrees is larger when 

estimated with IVA than OLS regression.  This does not align with previous studies that used 

this methodology, since quasi-experimental designs typically produce smaller estimates than 

OLS regression models.  This raises questions about the applicability of this technique for this 

degree.  For both Short and Long-term certificates, the instrumental variable analysis did not 

return significant wage increases, nor did the first and second stage coefficients operate the way I 

expected.  Future studies, particularly those which include larger groups of certificate earners, 

might be able to provide better estimates of the value of these degrees.      

 

Community College Annexation and Bachelor’s Degrees 

An exploration of Bachelor’s degree completion provided information on the effect of 

community college taxing boundary expansion on the likelihood of completing a four-year 

degree.  Proponents of a conflict theory interpretation of community colleges suggest that the 

presence of two-year schools deters high-achieving students from attending four-year 
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institutions.  This claim was supported in this analysis.  Students who graduated from a K-12 

district after annexation were less likely to complete a Bachelor’s degree than individuals who 

graduated prior to annexation, net of other factors.  

Future research might explicitly apportion the wage increases associated with annexation 

reported in Table 5.3 into the change that is due to increased rates of CCC completion and the 

change due to decreased rates of Bachelor’s degree completion.  Annexation is associated with 

wage increases, and the results from the instrumental variable analysis suggest that community 

college completion is mediating this association.  The question remains - how does the apparent 

deterrent effect of annexation on Bachelor’s degree completion influence overall changes in 

earnings following annexation?  The original motivation of this dissertation was to estimate the 

value of CCCs for students who would not attend four-year schools because of limited access of 

desire.  However, individuals base post-secondary decisions on a network of possible paths, and 

while increased access to community colleges appears to produce wage benefits for some, it 

might also decrease educational attainment and earnings for others.   

 

The Value of Community College Credentials 

The results from previous chapters suggest that there are wage benefits associated with 

two-year credentials, and the results from the instrumental variable analysis support that 

conclusion, but also show that this benefit is confined to certain community college credentials.  

Policy aimed at increasing access to two-year schools might create a more tailored specification 

of the kinds of two-year credentials to which they are improving access.  Additionally, as efforts 

are made to increase access to two-year schools it must not come at the cost of increasing access 

to four-year colleges for students who would likely be successful.   
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Chapter 6: Conclusion 

 

The last two decades have seen rapidly growing proportions of students completing 

community college credentials; however, there are competing assumptions about the labor 

market value of these credentials. Increased attention from scholars and state and federal policy 

makers has raised the question - Should policies promote enrollment in a two-year institution as 

an alternative to enrollment in a four-year institution?  The lack of consensus in the research 

makes that question difficult to answer.  This research sought to 1) determine the value of two-

year degrees and certificates in the Texas labor market and 2) explore variations in the returns to 

degrees based on field of study and socio-demographic characteristics, namely gender. 

This study used a unique data set that contains administrative records for the entire 

population of Texas community college students (10% of the nation’s population).  This will 

advance the literature in a number of ways.  First, previous studies typically estimate the value of 

community college credentials as a single category. As became evident in chapter 3, the course 

requirements, timing and labor market value of the four different types of community college 

credentials varies in important ways.  Second, previous studies provided evidence that the wage 

premiums associated with community college credentials is larger for women than for men.  The 

current study incorporates information about the industry that credential holders enter following 

the completion of their highest credential to better understand how both education and industry 

contribute to the gender wage gap. Finally, studies of education are limited by a well-

documented selection bias. Are the wage benefits associated with post-secondary degrees the 

result of education, or traits shared by individuals who select into higher levels of education?   
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In Chapter 3, I documented the variation in the course requirements and economic 

benefits of community college credentials.  Short-term credentials can be earned in as little as 

three months while Applied Associate’s degrees typically require at least two years to complete.  

Disaggregating Associate’s degrees into Academic and Applied Associate’s degrees makes 

evident variation in the earnings associated with each kind of degree.  Applied Associate’s 

degrees are associated with early career earnings that are similar to Bachelor’s degrees while 

Associate’s degrees are associated with some of the smallest wage increases.  

In Chapter 4, I explored gender patterns of education, industry entry and earnings.  

Results suggest that men and women enter different industries following graduation, and these 

patterns mirror those seen at other levels of education.  The ‘preferences/human capital 

hypothesis’ (Altonji & Blank, 1999) identifies these patterns of industry entry as a primary 

source of the gender gap in pay.  Men and women tend to select different fields of study and 

work that are associated with higher and lower wages respectively.  Among two-year credential 

earners, however, occupational segregation appears to contribute to a female advantage in the 

wage premiums associated with different credentials, as well as a female advantage in wages 

themselves.  This female wage advantage appears to be the result of high numbers of women 

going into health care and social services following the completion of their highest degree.   

Previous studies of both community college credentials and Bachelor’s degrees found 

that the wage premium associated with post-secondary degrees is typically larger for men than 

women, however this is a story that cannot be told without including the intercept.  The gender-

based wage gap is largest at the lowest levels of education, such that the wage increases brought 

about with education served to attenuate the wage gap, but did not close it.  Two types of CCCs 

were particularly profitable for women – Applied Associate’s degrees and Long-term 
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certificates.  In fact, using a counterfactual regression technique and controlling for industry of 

entry, the wages of women who completed these degrees were lower when they were predicted 

using a male wage structure.  Looking at patterns of industry helped to explain why Applied 

Associate’s degrees and Long-term certificates seemed particularly profitable for women.  It was 

not the case that women with these degrees were entering industries in which they earn more 

than men, rather women at this level of education are entering higher paying industries more 

frequently than their male counterparts.  

In the final stage of the analysis I employed an Instrumental Variable technique in which 

I used changes in community college district boundaries as an instrument for community college 

degree completion.  Results from these models show that the estimated wage increases for most 

degrees are smaller than the increases estimated using OLS regression.  This is in line with 

previous studies that used quasi-experimental techniques.  The instrument, K-12 district 

annexation, proved to be a strong instrument for the completion of Associate’s and Applied 

Associate’s degrees, but not for Long-and Short-term certificates.  It again became apparent that 

Applied Associate’s degrees are associated with significant wage increases.  

The first stage of the models included in this analysis allows for the exploration of the 

impact of community college district expansion on Bachelor’s degree completion.  Conflict 

theorists contend that community college degrees do not offer realistic pathways to upward 

social mobility, and instead can possibly deter high-achieving students from pursuing a 

Bachelor’s degree.  While the earning increases associated with certain community colleges are 

large enough to cast doubt on that claim, the results from this study support the later part of that 

assertion. It appears that increasing access to community colleges for recent high school 
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graduates is associated with a decrease in the likelihood that these students will complete a 

Bachelor’s degree.  

While the results presented in this dissertation suggest that certain community college 

credentials have value, the fact remains that the analyses presented in this study only evaluate the 

effect of education on early career earnings. Future research should explore the value of different 

community college credentials over the course of an individual’s career.  It could be the case that 

community college degrees increase earnings immediately after graduation, but stifle earning 

potential later in life.  If this were the case, it would further support a conflict theory view of 

community college degrees.   

Recent legislation in Texas (House Bill 5) mandated the creation of high school level 

specialization programs, intended for students who will not attend a four-year university and will 

instead enroll in a vocational program or enter the workforce.  As high school and college 

administrators learn about and adapt to the new guidelines, this research will help to inform these 

high school pathways such that they lead students to credentials that improve employment 

opportunities and earnings, without deterring them from four-year institutions.  Nationally, as 

increasing numbers of high school students are gaining access to community college courses 

through programs at their high school, these programs should be targeted towards the completion 

of degrees that will be of the greatest value for students.  

State and national investment in community colleges is expected to continue increasing, 

however such investment should be informed by research and targeted at programs and degrees 

that are associated with wage benefits.  Associate’s degrees are typically treated as a stepping 

stone to four-year degrees, however individuals who are intending to complete only a community 
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college credential may benefit more from earning an Applied Associate’s degree or Long-term 

certificate rather than an Associate’s degree.   
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Appendix A: Hypothesized Linkages between Family Background, Personal 
Characteristics, Work History, Education, and Earnings 
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