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ABSTRACT 

 

 Several studies have demonstrated that a rise in unemployment rates is correlated with an 

increase in community college enrollment, but the effect of unemployment on community 

college completion rates has not been measured precisely. Using graduation rate data from 

National Center for Educational Statistics (NCES)’s Integrated Postsecondary Education Data 

System (IPEDS), I employ an institution-level fixed-effects model to determine the correlation 

between local unemployment and graduation within 150 percent of expected time from public 

and non-profit community colleges. I show that changes in county-level unemployment, 

particularly in the year of enrollment and second year of attendance, have a small but statistically 

significant positive relationship with the graduation rate. This effect is most prominent in low-

tuition schools.  These findings indicate that community college graduation rates are responsive 

to changes in the labor market, suggesting the need for state and local policy measures that 

support community colleges and the ability to attain a credential when unemployment levels 

increase.  
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Introduction 

 

 Community colleges are an increasingly important segment of the American higher 

education system, particularly for disadvantaged students. More than seven million students – 

roughly a third of the total American undergraduate population – were enrolled at two-year 

public colleges in the beginning of the 2011-2012 school year (Knapp et al. 2012).  Community 

colleges enroll proportionally more Hispanic, black, and low-income (lowest quartile of 

household income) students than their four-year counterparts, and 50 percent of community 

college enrollees in 1995 were first-generation college students (Bailey et al 2005). From 2000 to 

2009, total enrollment in community colleges grew by about 1.4 million students to 7.1 million, 

and the percent of full-time students, as a proportion of total students enrolled in community 

colleges, grew from 35% to 41% (Baum et al. 2011).  

 Post-secondary education may result in a boost in lifetime earnings, even for those who 

do not complete a degree. Using data from Kentucky community colleges, one study finds that 

an associate degree is correlated with a 25 percent boost in quarterly earnings ($1,531) for men 

and a 52 percent increase ($2,216) for women, with smaller, but significant, earnings boosts for 

those who complete certificates (Jepsen et al. 2012). Kane and Rouse (1995) estimate that a 

typical community college matriculant who leaves without finishing her degree will still earn 

nine to thirteen percent more in her thirties and forties than a comparable high school graduate 

with similar test scores and grades. 

 Community colleges are an affordable avenue for earning a post-secondary credential.  

Average tuition at a public two-year school was $2,713 in 2010, and 95% of those who earned 

their associate degree from public community colleges in that year carried less than $20,000 in 
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student debt at graduation (Baum et al. 2011). Despite their relative affordability, community 

colleges can still impose considerable financial costs on those who enroll. Associate degree 

students, who are typically “at the margin” between school and work, must forego potential 

earnings to attend school, an opportunity cost which can be significantly higher than tuition 

alone (Kane and Rouse 1995). More than half of associate degree candidates continue to work 

while attending school, compared to 37 percent of those earning bachelor’s degrees (McIntosh 

and Rouse 2009).  

Perhaps as a result of diminished expected earnings, two-year colleges appear to 

experience counter-cyclical expansions in student enrollment during times of recession. When 

the unemployment rate increases by one percentage point, full-time enrollments in community 

colleges are predicted to rise by 0.5 percentage points for recent high school graduates and by 4 

percentage points for all adults (Betts and McFarland 1995).  

 This paper further explores the relationship between local economic conditions and 

community college outcomes. Rather than focus on the effect of the economy on enrollment 

rates, I examine the relationship between the first-time full-time graduation rate of community 

college students and corresponding local unemployment rates.  Students may tend to “shelter” in 

community colleges during hard economic times, but few studies have examined whether 

unemployment rates are associated with the probability of completing a community college 

degree or certificate. Using college-level data from the Integrated Postsecondary Education Data 

System (IPEDS) along with county-level annual unemployment rates, I determine that an 

increase in local unemployment is correlated with a small but significant rise in graduation rates 

for first-time, full-time community college students. 
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Background 

 

 The first institution to be recognized as a community college was Joilet Junior College, 

founded in Illinois in 1901 as an institution that could serve as a college-level extension of the 

local public high school (Levinson 2005). Since then, more than a thousand community colleges 

have been established in the United States, with the largest boom (of nearly five hundred new 

institutions) occurring in the 1960s and 1970s (ibid). Within states, the “market share” of 

community colleges – the proportion of higher education students that attend a two-year school – 

varies widely. In Wyoming, California, Washington, and Mississippi, more than 40 percent of all 

full-time-equivalent college students are enrolled in community colleges (Shaffer 2008). In 

contrast, Vermont, Nevada, Indiana, South Dakota, and Idaho have fewer than 13 percent of their 

students enrolled at community colleges (ibid). For much of the past century, community 

colleges were valued for their role as open-access public institutions. They were judged based on 

the size of their enrollment and their ability to provide access to education for a wide swath of 

the community (Bailey et al. 2007).   

While community colleges have always been invested in student success, the drumbeat 

for improving completion rates at two-year schools has grown increasingly louder in recent 

years. In 1990, Congress passed the Student Right-to-Know and Campus Security Act (P.L. 101-

542), which required, for the first time, that all institutions which receive federal funding report 

the graduation rate of each full-time, first-time, degree/certificate-seeking undergraduate cohort. 

Colleges were required to begin formally reporting this rate to the Department of Education in 

2004. At the White House Summit on Community Colleges in 2011, President Barack Obama 

advocated for reform to ensure that institutions “compete for funding by improving graduation 
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rates, […] matching courses to the needs of local businesses, and making sure that when a 

graduate is handed a diploma it means that she or he are ready for a career” (White House 2011).  

In 2010, the Bill and Melinda Gates Foundation launched a five-year $35 million program to 

examine and improve community college graduation rates (Gates Foundation 2010).  

Despite rising policy interest in the value of community colleges, many institution 

administrators and advocates argue that the current graduation reporting requirements do not 

adequately reflect their effectiveness. The first-time full-time nature of the reporting metric does 

not capture the substantial population of students who attend two-year institutions part-time; nor 

does it capture students who take longer than 150 percent of standard time (typically three years) 

to earn their degree; nor does it count the number of students who transfer to another school 

before receiving a credential (Bailey et al. 2007).  Of particular concern to policy makers is the 

use of remedial, non-credit courses that address academic deficiencies to prepare students for 

college-level material. Community college students are twice as likely to take remedial courses 

as their four-year counterparts (McIntosh and Rouse 2009). Remedial education can often 

prolong the amount of time it takes to earn a degree, potentially lowering a two-year college’s 

overall three-year graduation rate (Bettinger and Long 2005).   

The purpose of the community college in the 21
st
 century is rapidly evolving. Many 

policymakers view these institutions as engines for economic mobility and growth, but not much 

is known about the interactions between local economic conditions and community college 

outcomes. This paper contributes to a growing literature on the impact of economic factors on 

community college inputs and outcomes. 
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Literature Review 

 

 The decision to leave higher education is multidimensional, colored by the influence of a 

diverse range of internal and external motivators. Tinto’s (1975) conceptual framework posits 

that dropout from college is a function of family background, individual attributes, and prior 

schooling, combined with the individual’s integration into the academic and social fabric of the 

institution. Bean (1980) finds that institutional commitment and perceptions of increased 

opportunity, as well as a host of individual characteristics and attitudes, could act as predictors of 

an individual’s tendency to drop out of higher education.  Others hypothesize that student 

persistence is a function of a sequence of choices: initial aspirations, the decision of whether and 

which school to attend, choice of major, and consideration of future education. These choices, 

influenced by family circumstances, school experiences, and financial support, take place in a 

“situated” environment or context, where the student’s cultural and socioeconomic background 

could have a substantial impact on the way she frames her decisions (Paulsen and St. John 2002). 

 While the factors that drive overall persistence in higher education may also contribute to 

the tendency to drop out of community college, the distinct nature of community colleges as 

open-access, two-year public institutions means that these conceptual frameworks may not fully 

capture the reasons a community college student chooses to leave school. Perhaps even more so 

than public four-year schools, community colleges are diverse in their size, program offerings, 

faculty composition, enrollment composition, and financial assistance. 

Local Economic Conditions and Community College Enrollment 

 

 Community college students are, on average, less insulated from the impact of local 

economic conditions than their peers at four-year institutions (Kane and Rouse 1995).  Multiple 
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studies test the so-called “warehouse” hypothesis, which posits a counter-cyclical interaction 

between the local economy and enrollment in colleges, particularly at community colleges (Kane 

1995, Nutting 2008, Bozick 2009). In a study of community colleges from the late 1960s to the 

mid-1980s, a one percentage point increase in local unemployment rate was associated with a 

four percentage point increase in full-time enrollment (Betts and McFarland 1995). In a more 

recent examination of the period between 1990 and 2009 using fixed-effects model with data 

from the Integrated Postsecondary Education Data System (IPEDS), Hillman and Orians (2012) 

estimate that a one percentage point increase in the local unemployment rate produces a 3.3 

percentage point increase in full-time enrollment. In line with these findings, community 

colleges experienced a significant upswing in enrollment during the 2008 recession: full-time 

enrollment numbers increased by 24.1 percent between the fall of 2007 and the fall of 2009 

(Mullin 2009). However, the intensity of the enrollment increase differed by region, with the 

Midwest seeing relatively mild shifts and the West experiencing more dramatic increases in 

enrollment (Dunbar et al. 2011). 

Local Economic Conditions and Community College Graduation Rates 

 

 While the countercyclical relationship between local economic conditions and 

community college enrollment is well established, the literature on relationship between 

unemployment and community college retention or graduation rates is thin. A study of South 

Carolina’s sixteen two-year technical colleges finds that a roughly one percentage point rise in 

regional employment was associated with a one percentage point increase in first-year retention 

rate (Wyman 1997). A more comprehensive study, using student-level observations from 

National Education Longitudinal Survey (NELS:88/2000) and economic metrics from local 
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regions, finds that there may be an interaction effect between in-state tuition and local average 

wages in community college persistence. Although neither wage nor tuition changes 

independently contribute to a tendency to drop out, when in-state tuition increases faster than the 

average wage in the region, the chance of dropping out may increase by nearly 30 percent 

compared to instances in which tuition increases as quickly or less quickly (Kienzl et al. 2007).  

 While much has been written about the initial choice between enrolling in community 

college and entering the workforce, few studies have addressed the fact that many students face a 

similar choice while enrolled in school. At best, the evidence indicates that students do take local 

economic factors into account when deciding whether to stay enrolled, but the magnitude and 

degree of impact that local economic factors have on community college graduation rates is still 

unclear. By examining the impact of local economic factors at an institutional level, I hope to 

clarify the direction and magnitude of this effect. 

 

Conceptual Model 

 

 In typical labor market models, the labor market choices of college students are not 

considered; it is assumed that the choice to be in school supersedes the choice to work. Yet many 

community college students do work while attending school – 84 percent of community college 

students work during their school years, and roughly half report that work is their “primary 

activity” (Kane and Rouse 1995). It is estimated that roughly 77% of full-time full-year students 

worked part-time or full-time while attending community college in 2003-2004, while some 75% 

of full-time part-year students worked part-time or full-time (Sullivan 2005).  Because so many 

community college students participate in the labor market while attending school, I hypothesize 
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that changes in the labor market (i.e. increases or decreases in the unemployment rate) may have 

an impact on students’ behavior while they are in school. When local unemployment increases, 

the opportunity cost of attending school – in the form of lost income – diminishes. As a result of 

this opportunity cost decline, as well as the job market advantages that a degree provides, I 

hypothesize that students will have an incentive to remain in school or increase the intensity of 

their studies during periods of increased unemployment. This “incentive” effect would boost 

graduation rates when cohorts are enrolled during periods of recession. 

 While labor market theory suggests that the “incentive” effect could take hold, other 

factors may mediate the relationship between local economic conditions and graduation rates. As 

discussed above, local unemployment increases have been shown to boost the enrollment 

numbers of community colleges. It is possible that during these enrollment boom times, the 

overall academic preparedness of the cohort decreases, as individuals who would have not 

previously enrolled do so because of the economic downturn. These cohort composition changes 

could lead to a decline in graduation rates, as less-prepared students are delayed by remedial 

coursework or drop out due to academic and external pressures. This “composition” effect would 

lead to a decrease in graduation rate during or subsequent to times of high unemployment.  

A third hypothesis focuses on the policy response of local and state governments. During 

an economic downturn, there is pressure to trim the budgets of government programs. When 

local governments favor cost-cutting, high unemployment will likely accompany decreased 

graduation rates (as institutions may reduce aid, personnel, and student supports). This “funding” 

effect is heavily dependent on the decisions of state and local policymakers. 
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 The only other paper that examined the relationship between local economic conditions 

and community college persistence finds that students enrolled in a state with high-tuition 

community colleges tend to have significantly higher completion rates in the presence of a 

decrease or stagnation in the growth of local wages than those in low-tuition states, perhaps due 

to increased institution quality and increased incentive for the student to complete after spending 

a higher percentage of earnings on tuition (Kienzl et al. 2007).  To incorporate this result in the 

conceptual model, I hypothesize that tuition may act as filtering mechanism for community 

colleges.  

 I draw on this reasoning to generate a conceptual model of the relationship between local 

unemployment rates and the community college graduation rate. For first-time, full-time students 

enrolled in high-tuition community colleges, I hypothesize that changes in unemployment, 

controlling for demographic, institution, and state-level changes, will not have a significant 

effect on graduation rate. High tuition colleges may be less vulnerable to the impact of state 

policy changes (“funding” effect) and the influx of lower quality students (“composition” 

hypothesis). Moreover, students enrolled in high tuition schools may derive sufficient 

“incentive” from the costs associated with attendance, and may not feel the strong pressure from 

diminished opportunity costs when unemployment increases. In contrast, I theorize that 

community colleges with low tuition will experience a significant impact on graduation rates 

when local economic conditions change. The lower cost may make the college more reliant on 

government funding and more vulnerable to an influx of lower-quality students. The lower 

financial barrier may also leave students more sensitive to incentive changes brought about by 

local unemployment changes. This relationship is represented in Figure I. 
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Figure I:  

Conceptual Model of Unemployment Changes on Community College Graduation Rates  

 

 

Data and Methods 

 

Metrics of Student Persistence 

 

 Because community colleges serve a wide array of students with diverse goals, a number 

of different metrics and terms have emerged to describe student dropout behavior and 

persistence. A college drop-out is any enrolled college student who does not subsequently 

reenroll or complete their intended program, whereas a stop-out is a student who leaves college 

for a given period, then returns to complete their study at a later time (Hoyt and Winn 2004). 

Students may also opt-out (take courses without intent to obtain a degree) or transfer-out (switch 

to another institution, sometimes before obtaining a degree) (ibid).  
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Due to the diverse range of attendance patterns exhibited by community college students, 

the metric this study uses – graduation of first-time, full-time students within 150 percent of 

expected time (three years for associate degree) – admittedly fails to fully encompass the work of 

a community college and the achievement of its students. My choice of this metric is a function 

of the data that the National Center for Educational Statistics (NCES)’s Integrated Postsecondary 

Education Data System (IPEDS) collects. IPEDS surveys do not obtain retention measures 

beyond first-time full-time cohort graduation rate, a cohort transfer rate, and the number of full-

time students that are retained from fall-to-fall. However, since about 2.8 million (slightly more 

than a third) of enrolled public community college students took a full-time course load in fall of 

2011, I am still able to study the behavior of a large segment of the community college 

population (Knapp et al 2012). Moreover, the graduation rate metric has been used in previous 

studies to examine the relationship between institution characteristics and degree attainment 

outcomes (Jacoby 2006; Bailey et al. 2004). 

Population of Interest 

 For this analysis, I use the universe of United States institutions that are public or private 

non-profit degree-granting two-year colleges that have first-time full-time students and do not 

provide education solely through distance learning (1033 institutions). I exclude all private for-

profit two-year institutions in the United States because of the emerging nature of the sector and 

evidence that these colleges have different missions and enrollment profiles than traditional 

public and private non-profit community colleges (Bailey, Badway and Gumport 2003). 
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Variables 

As mentioned above, my key dependent variable is the graduation rate, within 150 

percent of expected time, of the cohort of students that enrolled as first-time full-time community 

college students. NCES began requiring this information in its 2003-2004 survey and now has 

eight years (2004 to 2011) of data available. I also retain the transfer rate, within 150 percent of 

expected time, for each institution, since transfers before graduation to another community 

college or four-year school are not counted towards the graduation rate. To address this issue, at 

least one study has created a “success rate” variable that integrates the graduation rate and 

transfer rate into a single metric (Bailey et al. 2006). The county-level unemployment rates, a 

measure of local economic conditions, function as the key independent variable. These data are 

obtained from the Bureau of Labor Statistics (BLS) for the years 1999 to 2011. 

 NCES retains information on student cohort demographics, which I use to control for 

student-level characteristics that may impact graduation rates. Women tend to have higher 

persistence rates than men in higher education, and whites tend to have higher rates than 

minorities (Scott et al. 2006). However, there is some evidence to suggest that the predictive 

power of these variables is diminished when one also controls for parental education, academic 

background and student age (Fike and Fike 2008). Black and Sufi (2002) find that college 

enrollment patterns may vary simultaneously by race and socioeconomic status; a black high 

school graduate of low socioeconomic status may be more likely to enroll in college than his 

white counterpart. It has also been shown that black or Latina women who live in high-

unemployment states may be more likely to attend college than their male counterparts (Beattie 

2002).  Since institution-level data do not contain information on family background or academic 
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background, I only control for the changes in number of women and representation of racial and 

ethnic groups within the enrolled first-time full-time student cohort, using these demographic 

indicators as proxies for student background.  

 As might be expected, academic preparation is an important driver of community college 

retention and graduation rates. Examining the overall decline in national graduation rates, 

Bound, Lovenheim, and Turner (2009) estimate that increased enrollment from students who 

scored poorly on a pre-collegiate math test accounted for 88 percent of the decline in community 

college graduation rates. In contrast, possession of college-level reading skills (Fike and Fike 

2008) and an increased high school GPA (Feldman 1993) are correlated with increased 

community college retention. To control for student academic preparation, I include a county-

level measure of the high school diplomas issued per capita in a cohort year, which has 

previously been shown to have a positive correlation with community college enrollment 

(Hillman and Orians 2012). 

Beyond these supply-side attributes of enrolled students, institution-level characteristics 

can also have a significant impact on community college graduation rates. A study of institution-

level data from IPEDS finds that an increase in percentage of faculty at community colleges who 

are part-time is associated with a significant decrease in first-time full-time graduation rate 

(Jacoby 2006). Another study, also using IPEDS data, estimates that community college 

graduation rates decrease significantly as size of the student body, cost of tuition, and proportion 

of students who are part-time increases (Bailey et al. 2004). I use IPEDS measures of financial 

aid (inflation-adjusted average aid award) and tuition (inflation-adjusted cost of attendance) as 

institutional control measures.  
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County-level and state-level factors – beyond the local unemployment rate – may also 

play a role in graduation rates. Much of the existing research focuses on the impact of these 

factors on college enrollment. However, any factor that changes the number of students enrolled 

in college may have an impact on retention and graduation rate as well. I include the county-

level value of manufacturing output, obtained from the Bureau of Economic Analysis (BEA) as a 

proxy for the availability of manufacturing jobs, which have been shown to have a negative 

relationship with two-year college enrollment (Rouse 1994).  I also use income per capita as a 

measure of county-level socioeconomic characteristics and local wage opportunities, which is 

correlated with college enrollment (Kane 1999, Beattie 2002, Black and Sufi 2002). Because 

more than 90 percent of the colleges in my sample are subject to state funding and policy 

changes, I will employ state-level time trends to control for state-level responses to economic 

conditions.  

Statistical Model 

 To determine the impact of local unemployment rates on graduation rates I employ an 

institution-level fixed-effects model. This model allows me to control for time-invariant 

variables that influence graduation rates, such as local secondary education quality, competition 

from nearby institutions, and regional attitudes towards post-secondary education.  Thus, a 

simplified version of the fixed effects model would be: 

 

where X represents control variables and  and  represent community college and year 

dummies, respectively.  

GraduationRateit  0 1Unemploymentit xXiti  t eit
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 When constructing and estimating this model, it is important to note the differences in the 

measurement of my variables of interest. For the graduation rate, the “present year” is the year in 

which graduation rates are measured, meaning that the cohort was first enrolled three school 

years prior. As a result, the cohort was exposed to four separate calendar years of unemployment 

changes (in the example below, the fall of 2004 to the spring of 2007). To account for this, the 

models I use employ lagged measures of the annual unemployment rate. In my data, some of the 

control variables are cohort-level statistics, meaning that the demographics of the class are 

captured at the year of enrollment. Other control variables, such as tuition changes, affect the 

cohort of interest across four separate years (Figure II). In this case, the appropriate means of 

accounting for these annual changes is to also use lagged effects across the four calendar years. 

Figure II: Cohort Variable Annual Measurements 
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Descriptive Statistics 

 

 Table A provides descriptive statistics for my dependent and key independent variables, 

and for my control variables for institution-level tuition structure and student demographics. The 

unweighted average community college cohort graduation rate in the sample is 19.14%, while 

the average local unemployment rate is 6.82%. There is a wide range of graduation rates among 

the cross-section of colleges (standard deviation of 12.92 percentage points), while the variation 

over time at a given individual college is narrower but still quite variable (standard deviation of 

5.77 percentage points). The distribution of community college graduation rates across 

institutions-years 2004 to 2011 is unimodal with a right skew, as shown in Figure III. The 

unemployment rate has a standard deviation of 2.75 percentage points across institution counties 

and years, with a standard deviation of 1.89 percentage points within a given county over time. 
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Table A 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables for Unemployment , Graduation Rate, Financial, Demographic and County Indicators 

Variable Mean 
Standard 

Deviation 

Standard 

Deviation 

Within 

College 

Observatio

ns 
Min Max 

Annual graduation rate, 

150% of expected time 
19.14% 12.92 5.77 5769 0.17% 100% 

Annual unemployment rate 6.82% 2.75 1.89 6055 1.10% 29.90% 

FINANCIAL INDICATORS       

Estimated institution cost * $3,316.34 3,163.67 708.54 6055 $486.32 $35,254.04 

Average amount of aid to full-time 

students * 
$3,669.77 1,366.73 1,088.06 6055 $33.23 $21,161.82 

DEMOGRAPHIC INDICATORS       

Percent full-time women in cohort 52.21% 11.50 4.31 6055 0% 100% 

Percent full-time Hispanic in cohort 9.80% 14.71 2.17 6055 0% 96.47% 

Percent full-time black in cohort 12.88% 15.17 3.36 6055 0% 100% 

HS diplomas awarded per capita† 0.00995 0.00199 0.00076 6055 0.00002 0.02415 

COUNTY INDICATORS       

Income per capita * $38,376.12 10,377.57 1,555.76 6055 $20,549.65 $121,126.2 

Average manufacturing earnings * $2,630,765 5,887,850 455,885 6055 $390.24 $35,100,000 

* Adjusted to 2010 dollars  † Measured at time of cohort’s arrival 
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Figure III: Distribution of Graduation Rates 

 

 Table B provides descriptive statistics for key variables by United States region. Note 

that the mean graduation rate by region varies widely, from 25.94% in the Plains region to 

11.01% in the Southwest. Similarly, mean county-level unemployment rates range from 7.73% 

in the Great Lakes to 5.52% in the Rocky Mountain region. Average tuition also varies widely: 

community colleges in the northeast have average tuition rates roughly $1,000 - 2,000 higher 

than colleges in other regions of the United States. 
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Table B 

Key Variables By U.S. Region 

 

Annual graduation rate 

within 150% of 

expected time 

Unemployment rate 
Estimated institution 

costs 

Average amount of aid to 

full-time students 

Region Obs. Mean SD Mean SD Mean SD Mean SD 

New England  
CT ME MA 
NH RI VT 

328 19.51% 16.60 6.03% 1.92 $4,633.77 3,607.22 $3,464.57 1,217.07 

Mid East  
DE DC MD  
NJ NY PA 

735 21.13% 14.85 6.20% 2.17 $5,325.33 4,448.25 $3,729.11 1,721.81 

Great Lakes 
IL IN MI  
OH WI 

851 18.99% 11.35 7.73% 2.66 $3,440.83 2,295.21 $3,493.55 1,334.07 

Plains  
IA KS MN MO 
NE ND SD 

785 25.94% 14.22 5.51% 1.94 $4,128.80 2,843.55 $3,740.50 1,302.08 

Southeast AL 
AR FL GA KY 

LA MS NC SC 

TN VA WV 

1282 14.30% 9.64 7.97% 3.12 $2,969.67 2,755.08 $3,752.68 1,421.71 

Southwest 
AZ NM OK TX 

732 11.01% 7.55 6.17% 2.35 $2,272.26 2,813.43 $3,650.35 1,357.32 

Rocky 

Mountains 
CO ID MT  
UT WY 

255 21.11% 12.30 5.52% 2.16 $2,866.54 2,072.14 $3,908.14 1,126.04 

Far West  
AK CA HI NV 
OR WA 

861 25.24% 11.26 7.11% 3.00 $1,740.26 2,326.27 $3,628.89 1,084.55 

Total 5769 19.14% 12.92 6.82% 2.75 $3,316.34 3,163.67 $3,669.77 1,366.74 

 

Table C provides a correlation matrix of the key independent and dependent variables, 

with the independent variable, unemployment, measured in the four time periods of interest. The 

correlation between the dependent variable, graduation rate, and the key independent variable, 
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unemployment rate in four time periods, is weak, negative, and statistically significant at the 

p<0.01 level.  

Table C: Correlation Matrix of Dependent and Lagged Independent Variables 

n = 5769 Graduation Rate 

Present Year 

Unemployment 

Rate 

(Present) 

Third Year 

Unemployment 

Rate 

(L1) 

Second Year 

Unemployment 

Rate 

(L2) 

Enrollment Year 

Unemployment 

Rate 

(L3) 

Graduation Rate 1.0000     

Present Year 

Unemployment Rate 

(Present) 

-0.1305*** 1.0000    

Third Year 

Unemployment Rate 

(L1) 

-0.1017*** 0.8586*** 1.0000   

Second Year 

Unemployment Rate 

(L2) 

-0.0750*** 0.6479*** 0.8657*** 1.0000  

Enrollment Year 

Unemployment Rate 

(L3) 

-0.0697*** 0.4553*** 0.5694*** 0.7596*** 1.0000 

 

Table D is a correlation matrix of the key dependent variable, graduation rate, and the 

cohort demographic variables measuring gender, race, and academic preparation (high school 

diplomas per capita). An increase in the percentage of women in the cohort is correlated with a 

slight but significant decline in graduation rate, while an increase in the percentage of minorities 

is correlated with a larger, significant decrease. An increase in the number of high school 

diplomas per capita is associated with a positive and significant increase in the graduation rate. 

In the upcoming sections of the paper, I use fixed effects regressions to pinpoint these 

relationships more precisely. 
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Table D: Correlation Matrix of Dependent and Independent Cohort Variables 

 

n = 5769 Graduation Rate 

Percent of 

Women in 

Cohort 

Percent of 

Blacks in 

Cohort 

Percent of 

Hispanics in 

Cohort 

Diplomas Per 

Capita in 

Cohort Year 

Graduation Rate 1.0000     

Percent of Women in 

Cohort 
-0.0772*** 1.0000    

Percent of Blacks in 

Cohort 
-0.2628*** 0.1149*** 1.0000   

Percent of Hispanics in 

Cohort 
-0.1409*** 0.0278**  -0.0792*** 1.0000  

Diplomas Per Capita in 

Cohort Year 
0.1289*** -0.1508*** -0.3097*** -0.0095*** 1.0000 

 

Regression Results 

 

Table E summarizes the regression results of a series of fixed effects regressions of 

cohort graduation rate on previous years of unemployment. Regression results are weighted by 

the average size of the entering full-time cohort; robust standard errors are estimated for all 

coefficients.  

The key results are reflected in the long-run propensities (LRP). These propensities 

(highlighted in grey in the table) are calculated as the sum of the lagged effects of unemployment 

for the ensuing years, controlling, as appropriate, for the effects of unemployment in the previous 

years. A LRP score is interpreted as the effect of a permanent one-unit increase that occurs in the 

most distant year (Wooldridge 2013). Three LRP values are calculated – for the enrollment year 

(L3 + L2 + L1 + present year), post-enrollment year (L2 + L1 + present year, controlling for the 

effects of L3), and year prior to graduation measurement (L1 + present year, controlling for the 

effects of L3 and L2). The effect of unemployment in the graduation measurement year is just 

the coefficient on unemployment in the present year. 
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 Model 1 in Table I, an OLS regression with no institution or time fixed effects, shows a 

negative relationship between unemployment during the cohort’s four year enrollment period 

and the cohort’s community college graduation rate. This model predicts that a one percentage-

point increase in unemployment in the enrollment year (L3), held constant at that level over the 

next three years (L2, L1, and the current year), is associated with a 0.25 percentage point 

decrease in the subsequent graduation rate. Model 2 controls for the fixed effects of each 

community college (such as location, mission, and program structure) as well as for year fixed 

effects. In this model, the relationship is again negative, significant in all years, and slightly 

larger in magnitude. In both of these models, note that the magnitude of the negative impact of 

unemployment on the cohort graduation rate generally increases as the cohort nears graduation 

measurement. In Model 2, for example, a one percentage point increase in unemployment in the 

enrollment year and held constant to graduation is associated with a 0.39 percentage point 

decrease in graduation rate (LRP 3), while a similar rise in unemployment in the year before 

cohort year measurement and held constant the next year will yield a 0.45 percentage point 

decrease in the graduation rate (LRP 1). This result is counterintuitive, since studies have shown 

that community college students are most likely to drop out in their first or second year of 

enrollment. If this logic holds, students should be most sensitive to changes in unemployment 

during the enrollment (LRP 3) and post-enrollment (LRP 2) years, not in the third and graduation 

measurement years. 

 Model 3 estimates a fixed effects model with institution dummies and state-level linear 

time trends. When each state is allowed its own linear trend, the direction and magnitude of the 

relationship between unemployment and community college graduation rates changes 
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substantially. Now the relationship is positive, significant, and diminishes in magnitude until 

graduation rate measurement. In Model 3, a one percent increase in unemployment in the 

enrollment year (LRP 3), held at that level in the ensuing years, is associated with a 0.83 

percentage point increase in graduation rate. When cohort characteristics (race and gender) are 

added in Model 4, the size of the relationship decreases in magnitude, indicating that a part of 

this effect may be due to the changes in cohort demographics. As controls for other economic 

conditions (finite distributed lagged variable for per capita income and manufacturing earnings 

changes by year) are added in Model 5, the size of the overall effect again diminishes but 

remains significant and positive. 

Model 6 is fully specified, adding finite distributed lagged controls for yearly tuition 

changes and changes in average aid. In Model 6, a one percentage point increase in 

unemployment in the enrollment year (LRP 3) that is held constant until cohort measurement is 

correlated with a 0.56 percentage point increase in the cohort graduation rate. This effect 

decreases in magnitude as the cohort nears graduation (LRP of 0.56 for enrollment year, LRP of 

0.50 for post-enrollment year, LRP of 0.23 for year prior to graduation measurement, direct 

effect of 0.23 for cohort measurement year). 

Model 7 is a fully-specified model that includes quadratic state-level time trends. In this 

model, the coefficients on yearly unemployment are no longer jointly significant, though LRP of 

the enrollment and post-enrollment years are still positive and significant. It could be argued that 

introducing these quadratic time trends soaks up too much of the differential variation in 

unemployment between counties, but we must also acknowledge that the finite distributed lagged 

controls for county-level manufacturing earnings, per capita income, and institution-level tuition 
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remain jointly significant in this model. 

Table E 

Impact of Unemployment on Cohort Graduation Rate 

VARIABLE 
MODEL 

1 

MODEL 

2 

MODEL 

3 

MODEL 

4 

MODEL 

5 

MODEL 

6 

MODEL 

7 

        

INDIVIDUAL LAGGED 

VARIABLES 
       

Unemployment  -0.619*** -0.386***  0.242***  0.223***  0.243***  0.232***  0.153* 

   0.117  0.141  0.071  0.071  0.072  0.075  0.086 

L.Unemployment  -0.015 -0.060  0.119**  0.105*  0.019  0.001 -0.007 

   0.175  0.106  0.055  0.055  0.061  0.064  0.067 

L2.Unemployment   0.450**  0.052  0.254***  0.266***  0.248***  0.265***  0.182* 

   0.185  0.113  0.058  0.059  0.064  0.068  0.103 

L3.Unemployment  -0.068  0.010  0.217  0.147  0.102  0.063  0.103 

   0.174  0.159  0.150  0.149  0.173  0.173  0.200 

        

LONG RUN PROPENSITY
1        

Distributed Effect, 

LRP.Unemployment 
 -0.634*** -0.446***  0.361***  0.329***  0.262***  0.234***  0.146 

   0.116  0.141  0.073  0.073  0.071  0.079  0.102 

Joint Significance (F-Test)   0.0000  0.0058  0.0000  0.0000  0.0005  0.0039  0.2026 

Distributed Effect, 

LRP2.Unemployment 
 -0.184 -0.394***  0.614***  0.595***  0.510***  0.499***  0.328** 

   0.124  0.151  0.063  0.061  0.073  0.090  0.166 

Joint Significance (F-Test)   0.0000  0.0153  0.0000  0.0000  0.0000  0.0000  0.2053 

Distributed Effect, 

LRP3.Unemployment 
 -0.253** -0.385**  0.831***  0.741***  0.612*** 0.562***  0.431* 

   0.106  0.182  0.183  0.180  0.190  0.185  0.225 

Joint Significance (F-Test)   0.0000  0.0333  0.0000  0.0000  0.0000  0.0000  0.2012 

        

MODEL SPECIFATIONS        

Institution Fixed Effects No Yes Yes Yes Yes Yes Yes 

Year Fixed Effects No Yes No No No No No 

Linear State Time Trend No No Yes Yes Yes Yes Yes   

Quadratic State Time Trend No No No No No No Yes 

        

COHORT VARIABLES        

Percent Female     0.003  0.008  0.012  0.013 

     0.026  0.024  0.024  0.024 

Percent Black    -0.118*** -0.119*** -0.128*** -0.122*** 

     0.032  0.032  0.031  0.311 
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Percent Hispanic    -0.244*** -0.255*** -0.258*** -0.247*** 

     0.043  0.043  0.042  0.043 

HS Diplomas per Capita    13.456 -21.838 -24.695 -0.038 

    98.915 93.457  96.774 101.387 

        

DISTRIBUTED VARIABLES        

Manufacturing Earnings (millions)      0.474**  0.450**  0.412* 

      0.221  0.219  0.212 

    L.Manufacturing Earnings     -0.005 -0.049 -0.034 

      0.431  0.423  0.417 

    L2.Manufacturing Earnings     -0.031  0.054  0.332 

      0.393  0.383  0.357 

    L3.Manufacturing Earnings     -0.887*** -0.934*** -1.151*** 

      0.194  0.187  0.217 

Joint Significance (F-Test)      0.0000  0.0000  0.0000 

Per Capita Income (thousands)     -0.053 -0.049 -0.049 

      0.057  0.057  0.056 

    L.Per Capita Income     -0.163** -0.159** -0.134** 

      0.067  0.067  0.064 

    L2.Per Capita Income     -0.073 -0.081 -0.055 

      0.055  0.056  0.056 

    L3.Per Capita Income      0.140**  0.139**  0.112* 

      0.056  0.056  0.059 

Joint Significance (F-Test)      0.0003  0.0003  0.0040 

Tuition (thousands)       0.915**  0.885** 

       0.397  0.424 

    L.Tuition       0.084  0.098 

       0.088  0.087 

    L2.Tuition       0.026  0.053 

       0.135  0.148 

Joint Significance (F-Test)       0.0005  0.0000 

Average Aid (thousands)       0.023  0.011 

       0.099  0.099 

    L.Average Aid      -0.104 -0.091 

       0.110  0.110 

    L2.Average Aid      -0.052 -0.030 

       0.090  0.095 

Joint Significance (F-Test)       0.5081  0.7328 

        

R Squared  0.0150 0.0787 0.2068 0.2232 0.2340 0.2466 0.2579 

Number of Observations 5769 5769 5769 5769 5769 5769 5769 

* p<0.10 **p<0.05 ***p<0.01 
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1
The finite distributed effect, or long run propensity, for unemployment is determined by adding the coefficients on 

the most distant lag up to the present year. For example, the distributed effect of unemployment in the enrollment 

year (L3) is the sum of the coefficient on the enrollment year, the following two years (L2 and L1), and the year that 

the graduation rate was measured (no lag). Standard errors are calculated using the modified regression model as 

outlined in Wooldridge 2013. 

 

The results of my primary model, Model 6, are slightly different from those of Kienzl et 

al. (2007), who find a significant positive effect on drop-out rates only when in-state tuition 

levels increased at a greater rate than local commuting zone wages. In my results, a decline in 

local economic conditions (as indicated by an increase in the unemployment rate), even 

controlling for tuition changes, is associated with an increase in graduation rate – indication that 

students may be “sheltering” in community colleges.  

 These results are strengthened when I replace cohort graduation rate with a “success rate” 

that measures the percent of graduates and transfers out of the total cohort (Bailey et al. 2006). 

Using this measure, the LRP unemployment coefficients are significant and positive even when 

including quadratic state time trends. These regressions are available in Appendix Table I. 

Kienzl et al. (2007) also found that students enrolled in a community college in a high-

tuition state are more likely to graduate than those enrolled in a low-tuition state. They theorize 

that in-state tuition may act as a proxy for quality or the economic payoff of an associate degree. 

The authors also speculate that students who pay higher tuition have a greater incentive to 

complete their degree. To test these hypotheses, I split my sample into quartiles by average 

tuition, in 2010 dollars, across my sample years and estimate a fully specified model using both 

linear and quadratic state time trends for each quartile (Table F). 
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TABLE F 
 

Impact of Unemployment on Cohort Graduation Rate, By Tuition Quartiles2
 

VARIABLE 

INSTITUTION FIXED EFFECTS 

LINEAR STATE TIME TRENDS 

INSTITUTION FIXED EFFECTS 

LINEAR STATE TIME TRENDS 

QUADRATIC STATE TIME TRENDS 

QUARTILE 

1 

QUARTILE 

2 

QUARTILE 

3 

QUARTILE 

4 

QUARTILE 

1 

QUARTILE 

2 

QUARTILE 

3 

QUARTILE 

4 

INDIVIDUAL LAGGED 

VARIABLES 
        

Unemployment  0.352  0.210*  0.086  0.285  0.347  0.179  0.003  0.130 

  0.224  0.116  0.124  0.181  0.252  0.125  0.144  0.199 

L.Unemployment  0.025 -0.137  0.142 -0.136  0.135 -0.152  0.139 -0.292 

  0.210  0.121  0.108  0.139  0.217  0.132  0.114  0.146 

L2.Unemployment  0.338  0.084  0.142  0.385**  0.765**  0.082 -0.094 -0.271 

  0.238  0.150  0.103  0.174  0.313  0.181  0.209  0.293 

L3.Unemployment  0.350  0.006 -0.021 -0.145 -0.089 -0.091  0.277  0.324 

  0.552  0.221  0.221  0.292  0.621  0.228  0.272  0.370 

         

LONG RUN 

PROPENSITY
1
 

        

Distributed Effect, 

LRP.Unemployment 
 0.377*  0.073  0.228*  0.148  0.482*  0.027  0.142 -0.162 

  0.197  0.138  0.133  0.189  0.252  0.165  0.174  0.226 

Joint Significance (F-Test)  0.1267  0.1657  0.2015  0.2581  0.1585 0.2424  0.4808 0.1315 

Distributed Effect, 

LRP2.Unemployment 
 0.715***  0.157  0.370**  0.534**  1.246***  0.109  0.048 -0.433 

  0.186  0.170  0.164  0.221  0.404  0.246  0.331  0.414 

Joint Significance (F-Test)  0.0012  0.2952  0.0611  0.0698  0.0200  0.4018  0.5876 0.1563 

Distributed Effect, 

LRP3.Unemployment 
 1.065**  0.163  0.349  0.389  1.157**  0.017  0.325 -0.110 

  0.493  0.263  0.287  0.318  0.535  0.336  0.332  0.344 

Joint Significance (F-Test)  0.0000  0.4109  0.1096  0.1013  0.0007  0.4286  0.7130 0.2483 

         

COHORT VARIABLES         

Percent Female -0.033  0.110**  0.027 -0.028 -0.036  0.099*  0.031 -0.027 

  0.039  0.052  0.042  0.056  0.039  0.056  0.044  0.054 

Percent Black -0.220*** -0.077 -0.114** -0.085** -0.212*** -0.081 -0.098* -0.045 

  0.048  0.052  0.051  0.038  0.050  0.519  0.051  0.048 

Percent Hispanic -0.366*** -0.119* -0.102 -0.040 -0.353*** -0.129* -0.103 -0.048 

  0.051  0.072  0.068  0.083  0.052  0.076  0.703  0.081 

HS Diplomas per Capita 231.874 196.734 78.472 
-

190.298** 
134.682 199.112 127.833 -123.026 

 273.994 191.760 236.543 77.901 291.724 195.959 258.347 74.732 
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DISTRIBUTED 

VARIABLES 
        

Manufacturing Earnings 

(millions) 
 0.295  0.138 -0.107  2.442*  0.357  0.296 -0.126  2.308* 

  0.266  0.501  0.603  1.259  0.270  0.517  0.630  1.242 

    L.Manufacturing Earnings  0.327  0.376  0.494 -1.889**  0.331  0.386  0.500 -1.730** 

  0.590  0.549  0.842  0.915  0.583  0.558  0.850  0.812 

    L2.Manufacturing     

Earnings  
 0.252  0.167 -1.482* -1.212  0.374  0.313 -1.490* -0.860 

  0.513  0.546  0.774  1.124  0.490  0.576  0.808  1.068 

    L3.Manufacturing 

Earnings 
-1.319*** -0.710  1.028 -0.310 -1.552*** -1.053*  1.088 -0.665 

  0.239  0.510  0.643  0.931  0.271  0.598  0.662  1.010 

Joint Significance (F-Test)  0.0000  0.4332  0.2321  0.0242  0.0000  0.2853  0.3502  0.0309 

Per Capita Income 

(thousands) 
-0.027  0.012 -0.099 -0.026 -0.106  0.005 -0.131 -0.052 

  0.130  0.098  0.146  0.096  0.126  0.096  0.157  0.097 

    L.Per Capita Income -0.511*** -0.238** -0.096 -0.004 -0.514*** -0.229** -0.060  0.040 

  0.127  0.104  0.167  0.090  0.129  0.111  0.173  0.098 

    L2.Per Capita Income  0.103 -0.135  0.083 -0.027  0.087 -0.131  0.142 -0.045 

  0.106  0.116  0.155  0.135  0.109  0.126  0.162  0.128 

    L3.Per Capita Income  0.342***  0.309** -0.080  0.051  0.450***  0.280* -0.203  0.055 

  0.118  0.143  0.139  0.085  0.127  0.147  0.150  0.092 

Joint Significance (F-Test)  0.0007  0.0116  0.6245  0.9525  0.0001  0.0559  0.2996  0.9585 

Tuition (thousands)  0.903  0.263 -1.386**  1.129***  0.109  0.493 -1.333*  1.311*** 

  1.051  0.560  0.683  0.421  1.171  0.619  0.742  0.335 

    L.Tuition  0.939  0.763  0.091  0.045  0.797  0.788  0.121  0.115 

  1.055  0.787  0.787  0.081  1.088  0.792  0.790  0.101 

    L2.Tuition  0.803 -0.421 -0.358  0.025  2.189* -0.503 -0.589  0.001 

  0.934  0.573  0.556  0.219  1.127  0.6111  0.624  0.199 

Joint Significance (F-Test)  0.5846  0.5447  0.2328  0.0001  0.1617  0.3965  0.2435  0.0000 

Average Aid (thousands) -0.095  0.187 -0.024  0.137 -0.108  0.193 -0.034 -0.006 

  0.184  0.175  0.164  0.222  0.185  0.183  0.164  0.227 

    L.Average Aid -0.091  0.320** -0.204 -0.294  0.004  0.274 -0.215* -0.361 

  0.172  0.161  0.127  0.356  0.171  0.170  0.128  0.362 

    L2.Average Aid -0.235 -0.071  0.115  0.357 -0.153 -0.118  0.057  0.602** 

  0.143  0.140  0.125  0.284  0.146  0.145  0.134  0.305 

Joint Significance (F-Test)  0.3390  0.2191  0.2677  0.5438  0.7597  0.3188  0.3574  0.2420 

         

R Sqr.  0.5019 0.1491 0.2033 0.1773 0.5122 0.1645 0.2246 0.2175 

Number of Observations 1455 1482 1477 1355 1455 1482 1477 1355 

* p<0.10 **p<0.05 ***p<0.01.  
1 
The finite distributed effect, or long run propensity, for unemployment is determined by adding the coefficients on 

the most distant lag up to the present year. For example, the distributed effect of unemployment in the enrollment 
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year (L3) is the sum of the coefficient on the enrollment year, the following two years (L2 and L1), and the year that 

the graduation rate was measured (no lag). Standard errors are calculated using the modified regression model as 

outlined in Wooldridge 2013. 
2 
Quartiles established at average institution tuition levels of $1707.77, $2684.33 and $3404.23 per year, in 2010 

dollars. 
 

In support of Kienzl et al.’s findings from community colleges in the 1990s, the average 

graduation rate in the highest tuition quartile is significantly higher (p<0.01) than the average 

graduation rates of the three lower quartiles (Table G).  

Table G 

Tuition Quartile Average Tuition  Standard 

Deviation 

Average 

Graduation Rate 

Standard 

Deviation 

1 $1,240.05 474.96 17.15 % 11.52 

2 $2,301.78 371.84 17.84 % 9.98 

3 $3,105.22 361.47 16.51 % 9.05 

4 $6,629.54 4832.26 25.56 % 17.76 

 

I also find that a rise in unemployment has a significant and comparatively large and 

positive association with graduation rate in low-tuition (quartile one) schools.  A one percentage 

point increase in unemployment in the year of enrollment (LRP 3) and held constant over the 

next three years (second, third, and current year) is associated with a 1.07 percentage point 

increase in graduation rate under the linear state time trends specification, and a 1.16 percentage 

point increase in graduation rate under the quadratic state time trends specification. This effect 

diminishes in size but is still significant for the LRP effect of an increase in unemployment in the 

second and third year of enrollment.  

The coefficients of the LRP unemployment variables in the remaining three quadrants are 

insignificant or marginally significant. This indicates that much of the effect may be 
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concentrated in low-tuition schools, where students are predicted to have higher graduation rates 

when unemployment increases. This result seems to support Kienzl et al.’s hypothesis that 

students who pay higher tuition have a greater incentive to complete their degree and thus may 

be less sensitive to tuition changes. However, we must also acknowledge that the division of 

community colleges by tuition is largely a division by state-level systems. California community 

colleges, for example, make up 37 percent of the lowest income quartile, while North Carolina 

and Texas make up another 18 and 19 percent of the sample, respectively. The highest income 

quartile is dominated by New York (20 percent of the sample), Minnesota (16 percent) and 

Pennsylvania (8 percent). While I have controlled for state time trends, there is a possibility that 

this “tuition effect” may still be a function of differential state-level trends that influence a 

student’s response to unemployment changes. 

 One way to conceive of the magnitude of effects in the finite distributed lag model is to 

look at the effect on graduation rate at given unemployment levels. To incorporate these 

predictions into the mean sample unemployment rates, I used the individual lagged coefficients 

from Model 6 (coefficient of 0.063 in enrollment year [L3], 0.265 in second year [L2], 0.001 in 

third year [L1], 0.232 in cohort measurement year [present]). Multiplied by the changes in mean 

annual unemployment, these coefficients can provide an estimate of the magnitude of impact 

given actual changes in unemployment. For example, for the cohort enrolled in 2000 and 

measured in 2003, the predicted effect would be -0.5(0.063) + 0.8(0.265) + 0.9(0.001) + 

0.2(0.232), or a 0.2278 percentage point increase in graduation. The values of these predicted 

changes for each overall cohort within the sample are laid out in Table H. 

  



 

31 

 

Table H: Estimated Mean Graduation Rate Change Per Year 

Year 
Average 

Unemployment 
Yearly Change 

Predicted Change in 

Graduation Rate 

(Percentage Point) 

1999 4.8   

2000 4.3 -0.5  

2001 5.1 0.8  

2002 6 0.9  

2003 6.2 0.2 0.2278 

2004 5.8 -0.4 0.1963 

2005 5.4 -0.4 0.0165 

2006 4.9 -0.5 -0.2098 

2007 4.9 0 -0.1317 

2008 5.9 1 0.0743 

2009 9.3 3.4 0.7583 

2010 9.7 0.4 0.3612 

2011 9.1 -0.6 0.8252 

 

 The largest magnitude predicted change is for the cohort that enrolled in 2008 and 

graduated in 2011. The changes in unemployment during this period are estimated to have 

increased the cohort graduation rate by 0.825 percentage points. For a community college with 

an enrollment of 1,000 students, this would result in an additional 8 students graduating. The 

overall average graduation rate in the sample was 17.58 percent in for the 2008 cohort, meaning 

that only 176 students out of 1,000 graduated within 3 years. In this context, graduating an 

additional 8 students is a moderately large effect. Controlling for the demographics of the cohort, 

external economic factors, all fixed institutional characteristics, and state trends, the 

unemployment changes in the period of 2008 to 2011 may be associated with about a 4.6 percent 

increase in the number of students who graduate within 150 percent of time (an increase of 8 

from an original total of 176). 
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Discussion 

 

 In my conceptual model, I identified three hypotheses regarding the effect that a rise in 

unemployment might have on the graduation rate of community college students. The “incentive 

hypothesis” suggests that students have a greater motivation to stay in school during a period of 

high unemployment, balancing the current returns of the labor market against their future 

earnings with an associate’s degree. As a result, the community college graduation rate would 

rise during periods of high unemployment. This finding would align with previous research 

showing that community college students seem to balance the wage they could earn in the labor 

market against tuition rate of change (Kienzl et al. 2007). My results indicate that the “incentive” 

hypothesis seems to dominate. Controlling for student demographic characteristics (which would 

influence a cohort’s “composition”) as well as tuition, average aid, and state trends (“funding”), I 

find that an increase in county-level unemployment results in a slight but significant rise in the 

first-time full-time graduation rate. 

The other hypotheses imply that graduation rates should drop when the cohort 

experiences an increase in local unemployment. The “composition hypothesis” suggests that 

individuals who enroll in community college during an economic downturn may, on average, be 

less equipped for school than those who enroll during boom times. As a result, we could expect 

that graduation rates decrease when the cohort enrolls during a high-unemployment year. The 

“funding hypothesis” indicates that during a recession, community colleges may feel squeezed 

by declining tax revenue and government funding, while simultaneously enrolling substantially 

more students. The effects such funding constraints could manifest themselves in small ways – 

larger classes, decreases in programming and student support, or a decline in financial aid 
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offered to students – as well as in big ways. An example of a large response would be 

California’s reaction to the 2008 recession, where budget cuts forced community colleges to cut 

courses, reduce staff, and restrict enrollment  (Bohn et al, 2013). Overall, this fiscal stress would 

likely discourage students and impede their academic progress, lowering graduation rates. While 

changes in cohort demographic and state time trend controls did have a significant correlation 

with graduation rate in my models, these effects did not appear to outweigh the “incentive” 

effect.  

 My study utilizes data from more than 90 percent of U.S. non-profit and public 

community colleges, but the results provided by this sample are far from definitive. My model is 

vulnerable to bias from omitted variables and measurement error. For example, I have controlled 

for the demographic characteristics of the cohort, but I am unable to control directly for the 

academic profile of the entering class. I have used high school graduations per capita as a proxy 

for academic quality, but this measure is not significant in my model and may not capture other 

trends in the academic quality of the cohorts that attend community college. In addition, while I 

have attempted to control for overall changes in state policy and spending by introducing linear 

and quadratic state time trends, there are undoubtedly nuances in the way that funds have been 

distributed that my approach does not address.  

A more substantial concern is the presence of measurement error within my dependent 

variable. Schools are required to retain information about the entering cohort of first-time full-

time students and report their graduation or transfer rates at given intervals. However, schools 

are allowed to remove students from the cohort measurement in certain situations (military 

service, for example), and do not have to provide follow-up documentation for students 
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designated as transfers. Further, the metric I use is the share of students who earn degrees or 

certificates with a completion period of least two years but less than four years. While this 

captures the graduation rate of many of those who seek associate degrees, it also captures the 

results of any certificate programs that last between two and four years, somewhat muddling my 

results. In addition, this metric does not capture students who graduated but took longer than 150 

percent of time to complete. Since I estimate a fixed-effects model, which keys off yearly 

variation from an institution’s mean value, even small measurement errors can become 

magnified and distort my estimations. However, if any errors in measurement (such as 

incorrectly removing students from the roster or assigning students transfer status) were 

consistently made by the school during the eight-year period of the study, these concerns are 

lessened somewhat because there is a consistent intra-school measurement. Further, is it unlikely 

that many community college will have introduced long-term certificate programs during this 

time that are large enough to impact overall first-time full-time graduation rates. 

As discussed in the introduction, policy interest in community college outcomes such as 

graduation rates has increased over the past few years. Community colleges are increasingly 

regarded as a powerful mechanisms for filling the “skills gap” and moving students into both 

middle-class jobs as well as on to higher education. This study suggests that periods of high 

unemployment may act as a motivator for those who are enrolled in community college to stay 

and complete their degrees. However, my study also shows that this effect could be heavily 

dependent on state-level trends, which is to say that the effect emerges only when controlling for 

linear state time trends. More than 90 percent of the schools in my sample are state-controlled, 

meaning that state-level policy has a direct impact on their funding stream and overall stability. 
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My findings indicate that states may wish to prioritize funding for community colleges during a 

recession because students appear to be more motivated to complete their degrees and 

certifications during periods of high unemployment.  

This study also demonstrates the need for a more robust student tracking system. Under 

the current graduation metric, the academic success of community college students is a “black 

box”: we have the inputs and a somewhat incomplete measure of outputs, but we do not have 

information on course completion rates, overall entering academic skill levels, or grade 

distributions. California has been a leader in this area, creating a data system which tracks 

student course completion and other metrics for all of its community colleges. This model could 

be scaled up as a means of improving national accountability and driving more rigorous policy 

analysis and change. Further research would benefit from the availability of state-level student 

tracking systems, like California’s, or from the use of individual longitudinal data, such as the 

Kienzl et al. (2007) study, which uses a Department of Education longitudinal survey. The 

availability of better data would create multiple opportunities for additional research. Semester-

to-semester tracking could provide information on when, precisely, students drop or stop out of 

community college, and could better illustrate the mechanisms by which this effect occurs. For 

example, we might hypothesize that students preparing to enter fields that are relatively immune 

to the effects of a recession (such as nursing or computer science) may be less sensitive to 

changes in local unemployment relative to those who are pursuing a general degree. 

Several studies have shown that community college enrollment increases during a 

recession. The results of my model indicate that the state of the local labor market may have an 

impact not just on community college enrollment, but also on successful completion of a 
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credential. Further research, with more detailed data, may provide more information about the 

underlying mechanisms that drive this relationship. 
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APPENDIX TABLE I 

 

Impact of Unemployment on “Success Rate” (Graduation and Transfers per Cohort) 

VARIABLE 
MODEL 

1 

MODEL 

2 

MODEL 

3 

MODEL 

4 

MODEL 

5 

MODEL 

6 

MODEL 

7 

INDIVIDUAL LAGGED VARIABLES        

Unemployment -0.618*** -1.167***  0.361***  0.345***  0.399***  0.417***  0.617*** 

  0.175  0.258  0.119  0.119  0.126  0.131  0.146 

L.Unemployment  0.013  0.133  0.128  0.114  0.225*  0.240*  0.404*** 

  0.271  0.235  0.110  0.110  0.124  0.125  0.133 

L2.Unemployment  0.304  0.445 -0.060 -0.048 -0.165 -0.147  0.410* 

  0.270  0.272  0.118  0.117  0.122  0.132  0.220 

L3.Unemployment -0.216  0.349  0.815***  0.744***  0.625**  0.611**  0.241 

  0.236  0.289  0.246  0.245  0.257  0.261  0.307 

        

LONG RUN PROPENSITY
1
        

Distributed Effect, L.Unemployment -0.605*** -1.033***  0.488***  0.459***  0.624***  0.657***  1.021*** 

  0.170  0.263  0.121  0.121  0.137  0.144  0.178 

Joint Significance (F-Test)  0.0000  0.0000  0.0002  0.0005  0.0000  0.0000  0.0000 

Distributed Effect, L2.Unemployment -0.301** -0.588*  0.429***  0.411***  0.459***  0.510***  1.431*** 

  0.167  0.307  0.115  0.114  0.143  0.164  0.316 

Joint Significance (F-Test)  0.0000  0.0000  0.0002  0.0004  0.0001  0.0001  0.0000 

Distributed Effect, L3.Unemployment -0.517*** -0.239  1.245***  1.155***  1.084***  1.121***  1.672*** 

  0.150  0.346  0.275  0.274  0.295  0.294  0.355 

Joint Significance (F-Test)  0.0000  0.0000  0.0000   0.0002  0.0002  0.0002  0.0000 

        

MODEL SPECIFATIONS        

Institution Fixed Effects No Yes Yes Yes Yes Yes Yes 

Year Fixed Effects No Yes No No No No No 

Linear State Time Trend No No Yes Yes Yes Yes Yes   

Quadratic State Time Trend No No No No No No Yes 

        

COHORT VARIABLES        

Percent Female    -0.016 -0.014 -0.010 -0.009 

     0.056  0.055  0.056  0.056 

Percent Black    -0.071 -0.073 -0.073 -0.072 

     0.057  0.057  0.058  0.059 

Percent Hispanic    -0.232*** -0.232*** -0.232*** -0.215*** 

     0.075  0.077  0.077  0.078 

HS Diplomas per Capita    71.767 57.776 58.623 40.472 

    128.622 121.825 122.945 116.999 
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DISTRIBUTED VARIABLES        

Manufacturing Earnings (millions)     -0.412 -0.409 -0.379 

      0.405  0.403  0.398 

    L.Manufacturing Earnings      2.018***  2.017***  2.191*** 

      0.633  0.633  0.642 

    L2.Manufacturing Earnings     -2.507*** -2.498*** -2.529*** 

      0.576  0.574  0.577 

    L3.Manufacturing Earnings      0.120  0.099 -0.022 

      0.301  0.304  0.335 

Joint Significance (F-Test)      0.0000  0.0000  0.0001 

Per Capita Income (thousands)      0.138  0.141  0.088 

      0.099  0.010  0.103 

    L.Per Capita Income     -0.065 -0.066 -0.107 

      0.116  0.116  0.115 

    L2.Per Capita Income      0.116 -0.153  0.033 

      0.115  0.120  0.114 

    L3.Per Capita Income     -0.160 -0.153 -0.011 

      0.120  0.120  0.114 

Joint Significance (F-Test)      0.5029  0.5091  0.8741 

Tuition (thousands)      -0.025 -0.005 

       0.414  0.431 

    L.Tuition       0.298**  0.278** 

       0.117  0.112 

    L2.Tuition      -0.668 -0.675 

       0.542  0.573 

Joint Significance (F-Test)       0.0349  0.0504 

Average Aid (thousands)      -0.202 -0.138 

       0.184  0.186 

    L.Average Aid      -0.112 -0.054 

       0.157  0.163 

    L2.Average Aid       0.023  0.082 

       0.155  0.154 

Joint Significance (F-Test)       0.7065  0.8562 

        

R Sqr.  0.0095 0.0482 0.2124 0.2124 0.2221 0.2234 0.2434 

Number of Observations 5337 5337 5337 5337 5337 5337 5337 

* p<0.10 **p<0.05 ***p<0.01 
1
Finite distributed effects for unemployment are determined by adding the coefficients on the most distant lag up to 

the present year. For example, the distributed effect of unemployment in the enrollment year (L3) is the sum of the 

coefficient on the enrollment year, the following two years (L2 and L1), and the year that the graduation rate was 

measured (no lag). Standard errors are calculated as specified in Wooldridge pages 358-359. 
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