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additional schooling is much higher than their marginal cost. However, the lower opportunity 

cost may offset the higher marginal cost of lower ability students (usually at the margin of 

college education) and cause them to enroll in college, which may be the primary underlying 

mechanism to explain why unfavorable labor market conditions increase college enrollment. 

Moreover, the research on how this effect varies over cohorts/generations is limited and 

studies on how its gender and race heterogeneity differs over time are even scarcer. It should be 

of great interest to school administrators and government policymakers alike to understand 

whether people’s education decisions become more (or less) responsive to labor market 

conditions and which subgroup’s college enrollment decisions have been or will be influenced 

by labor market conditions. Therefore, these stakeholders can reallocate educational resources 

more efficiently and make policy accordingly. 

Another gap this research aims to fill in the existing literature is whether the positive 

impact of the unfavorable labor market conditions on college enrollment in the short run 

translates into a positive effect on college attainment in the long run, either in terms of 

completing more years of college or attaining a college degree. Some researchers and popular 

media reporters have noticed that even though college enrollment increases during recessions, 

the graduation rate declines (Barshy, 2020; Shaprio et al., 2015). Meanwhile, some researchers 

question whether students benefit from the extra college education caused by unfavorable labor 

market conditions (Barr and Turner, 2013). However, previous empirical findings on the long-

term effect of initial adverse labor market shocks on later educational attainment are extremely 

limited. Without solid empirical evidence of the medium or long-term effect on educational 

attainment, the existing literature fails to connect the causal effects of unfavorable labor market 
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conditions on college enrollment to its impact on later labor market outcomes. Because of this 

disconnection, it is impossible to answer the question of whether students benefit from the extra 

college education caused by unfavorable labor market conditions.  

In a word, this research aims to improve the abovementioned shortcomings and 

limitations of previous studies and enhance our understanding of how this causal effect differs 

between the sexes, across races and ability levels, and how this effect has varied over 

cohorts/generations, and whether the impact on college enrollment in the short run leads to 

higher educational attainment in the long run. To achieve those goals, I first propose a theoretical 

model in Chapter 2, which extends Card’s (2001) model by relaxing the homogeneity 

assumption and allows the effect to vary with ability. This model predicts that leaving high 

school in unfavorable labor market conditions not only generally increases college enrollment 

but may have a stronger impact on students at the margin of college education regarding their 

cognitive ability compared to traditional college-bound (high cognitive ability) students.  

Next, I use the younger cohort data of the National Longitudinal Survey of Youth 1997 

(NLSY97) and provide more accurate and updated estimates of this causal relationship, with 

emphasis on gender, race, and ability heterogeneity. The result of the NLSY97 analysis indicates 

that after controlling for cognitive ability, family income, and other important personal 

characteristics and family background factors, leaving/graduating high school in unfavorable 

labor market conditions increases the probability of college enrollment: a one percentage point 

increase in unemployment increases the probability of college enrollment by 0.78 percent, and 

the effect is highly statistically significant at the 0.01 level.  
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Unlike the findings from the older cohort of the NLSY79, I find both male and female 

high school graduates of this younger cohort of the NLSY97 to be more likely to enroll in 

college if they face unfavorable labor market conditions when they leave/graduate high school. 

However, this effect is highly disproportional across race and ability groups: neither White nor 

Black high school graduates’ college enrollment decisions strongly respond to the changes in 

labor market conditions. On the contrary, the college enrollment of Hispanic high school 

graduates responds the most across all races; one percentage point increases in unemployment 

increase their probability of college enrollment by 0.81%. Regarding the effect on different 

levels of cognitive ability, this effect is strongest on low-ability high school graduates: a one 

percentage point increase in local unemployment increases their probability of college 

enrollment by 1.08%. In contrast, there is little to no impact on college enrollment of mid- and 

high-ability high school graduates. 

To explore how this effect and its gender and race heterogeneity vary over 

cohort/generations, In Chapter 3, I use the continuously updated IPUMS Current Population 

Survey (IPUMS CPS) and find that the impact of unfavorable labor market conditions on college 

enrollment is not always positive as the theoretical predictions of the counter-cyclical behavior 

of human capital investment. After controlling for family background, personal characteristics, 

and state heterogeneity, the results indicate that in the 1980s, both female and male high school 

graduates were less likely to enroll in college when facing unfavorable labor market conditions. 

However, this negative impact on college enrollment becomes insignificant in the 1990s, and 

then becomes positive in the 2000s and with the magnitude increases in the 2010s. Additionally, 

contradicting previous findings, the results of the CPS analysis suggest that the college 
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enrollment decisions of Black high school graduates are similar to those of White high school 

graduates with respect to labor market conditions. For Hispanic high school graduates, I find 

their college enrollment only strongly responds to labor market conditions in the 1990s but not 

other decades.   

Lastly, in Chapter 4, I continue using the NLSY97 to explore whether leaving high 

school in unfavorable labor market conditions causes high school graduates to complete more 

years of college or attain a college degree in the medium-term (six years after high school, 150% 

normal time of college completion). The results suggest that the initial positive impact of 

unfavorable labor market conditions on college enrollment in the short run does translate into a 

positive impact on educational attainment six years after high school. With the same control 

variables used in Chapter 2 and clustering standard error at the residential state level at the time 

of leaving high school, I find that one percentage point increase in the local unemployment rate 

when leaving high school causes high school graduates to complete 0.04 more years of college 

six years after high school. This effect is slightly stronger on male than female high school 

graduates. Similar to the strongest effect on college enrollment of Hispanic high school 

graduates, the medium-term effect on their college attainment is also the strongest across 

race/ethnicity. 

Furthermore, the estimates suggest that leaving high school in unfavorable labor market 

conditions reduces the possibility of staying as high school graduates and causes a higher chance 

of having “some college” or attaining an associate’s degree or a bachelor’s degree six years after 

high school. This effect varies between the sexes and across race/ethnicity. Notably, the initial 

unfavorable labor market conditions cause “some college” for Hispanic high school graduates 
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but reduce that possibility for Whites. However, the initial unfavorable labor market conditions 

have no significant impact on Black high school graduates’ college attainment at all.  

The organization of the rest of this dissertation is: In Chapter 2, I first discuss the 

theoretical foundation of the causal relationship between labor market conditions and human 

capital investment; then, I use the NLSY97 data to provide updated and more accurate estimates 

of this causal effect at the individual level, with emphasis on its gender, race, and ability 

heterogeneity. In Chapter 3, I utilize the continuously updated IPUMS CPS data and provide a 

comprehensive picture of how this causal effect and its gender and race heterogeneity vary 

across cohorts/generations. In Chapter 4, I continue using the NLSY97 sample and explore 

whether the initial negative labor market shock at the time of leaving high school contributes to 

more educational attainment six years after high school. Finally, Chapter 5 concludes and 

discusses policy implications. 



 

 

 

CHAPTER 2. THE IMPACT OF LOCAL LABOR MARKET CONDITIONS ON 

HUMAN CAPITAL INVESTMENT IN HIGHER EDUCATION, EVIDENCE FROM 

THE NLSY97 

2.1. Background 

Human capital investment is not unlike other investments as its decision is made based on 

the result of benefit-cost analysis. In the case of higher education, the benefit includes the 

enormous lifelong wage gap, or the so-called college premium, between the high school 

graduates and the college-educated, plus some non-pecuniary benefits (Oreopoulos and 

Petronijevic 2013).2 On the other hand, the costs include direct costs, such as tuition and fees, 

and indirect costs, such as the opportunity cost, namely, the forgone wages during the study 

periods. Assuming the benefits and the direct costs of higher education are fixed in the short run, 

any changes in the opportunity cost should impact college enrollment decisions. In theory, 

unfavorable labor market conditions (ULMCs) lower the opportunity cost of higher education; 

thus, high school graduates (HSGs) should be more likely to enroll in a college.3 Whereas HSGs 

 

 

2 Non-pecuniary benefits of post-secondary education include but are not limited to better marriage life, more 

satisfaction with careers, better health, positive impacts on later generations' socioeconomic status, et cetera. 

However, those non-pecuniary benefits are much more elusive than pecuniary benefits, and in some cases, it is 

almost impossible to separate them from observed outcomes: for instance, separating better health outcomes from 

income effects. Therefore, researchers usually ignore them when analyzing the decisions of human capital 

investment. 
3 Unfavorable labor market conditions (ULMCs) are usually represented by fewer job opportunities, namely, a high 

unemployment rate. This study uses the state unemployment rate (state UE) as the indicator of labor market 

conditions and treats ULMCs and high unemployment rates interchangeably. However, ULMCs can also be 

represented by specific events, such as the Great Recession or a mass local layoff. Foote and Grosz (2020) find that 

a mass local layoff has a significant impact on the enrollment of local community colleges. 
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should be more likely to participate directly in the labor force when facing favorable labor 

markets at graduation. In a word, the demand for higher education is counter-cyclical to the 

changes in the labor market conditions. 

Previous studies find overwhelming empirical evidence to support this theoretical 

prediction of the counter-cyclical behavior of human capital investment. However, most of them 

use macro-level (aggregated) data and may suffer from aggregation bias. A few micro-level 

studies using old cohort data may be outdated, especially their findings on how this effect differs 

across gender and racial/ethnic groups. Moreover, previous studies assume the effect is 

homogeneous across students with different ability levels. However, this effect may be highly 

disproportional among students with different abilities4. To see this, I propose a theoretical 

model extending Card's (2001) model, which relaxes the homogeneity assumption and allows the 

effect to vary with ability. This model predicts that leaving high school in unfavorable labor 

market conditions not only generally increases college enrollment but may have a stronger 

impact on students at the margin of college education regarding their cognitive ability compared 

to traditional college-bound (high cognitive ability) students. Next, I use the National 

Longitudinal Survey of Youth 1997 (NLSY97) to update the estimated effect of ULMCs on 

college enrollment and test the hypothesis of the heterogeneity of this effect regarding cognitive 

ability.   

 

 

4 Both cognitive and non-cognitive have impact on human capital, but this study focus on cognitive ability that 

approximated by the military test of the ASVAB.  
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The remainder of this chapter is organized as follows. The section below presents the 

theoretical foundation of this research, which starts with a simple model of homogeneous 

students and then extend to a model that allows heterogeneous effect regarding students’ ability. 

Section 2.3 reviews previous empirical funding in this area. Section 2.4 describes the NLSY97 

dataset and the preparation process for this chapter's study sample. Section 2.5 discusses the 

empirical models, followed by the analysis results in Section 2.6. Finally, Section 2.7 consists of 

the conclusion and discussion. 

2.2. Theoretical Foundation 

Firms invest in physical capital to acquire an asset and expect this increased asset to 

increase the flow of net profits later. Becker (1967) points out that people act the same way when 

investing in education. Controversially at that time, Becker calls the skills acquired from 

education human capital and contends that people expect human capital will increase their ability 

to earn income in the future. Based on this idea, the human-capital investment decision is 

determined by the net present value (NPV) of education cost and future earnings.   

As shown in Figure 2.1, people face different schooling choices associated with varying 

levels of lifelong earning streams. If a student participates in the labor force right after high 

school, their lifelong earnings are represented by the HS curve in Figure 2.1, which lies below 

the college earnings curve and increases at a lower rate. Students who choose to have a college 

education must bear the forgone full-time wages from age 18 to 22 if assumed to graduate from 

college in four years. That is indirect or opportunity cost shown in Figure 2.1. Additionally, they 

need to pay the tuition and other fees as the direct cost of a college education.  
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Taking the above factors into account, people make their human-capital investment 

decisions based on the NPV of college. The conditions yielding these earning profiles into the 

present value equation of NPVCollege (2.1) with discount rate r, direct and indirect costs of C, and 

lifelong earnings of Ecollege till the assumed retirement age of 65.   

𝑵𝑷𝑽𝒄𝒐𝒍𝒍𝒆𝒈𝒆 = −𝑪 −
𝑪

𝟏+𝒓
−

𝑪

(𝟏+𝜸)𝟐 −
𝑪

(𝟏+𝒓)𝟑 +
𝑬𝑪𝒐𝒍𝒍𝒆𝒈𝒆

(𝟏+𝒓)𝟒 + ⋯ +
𝑬𝑪𝒐𝒍𝒍𝒆𝒈𝒆

(𝟏+𝒓)𝟔𝟓   (2.1) 

Assuming students are homogenous and face the choice represented by equation (2.1), 

students will invest in a college education if the NPV is positive. 

For the time being, assume students are at the time point of 18 years old (shown in Figure 

2.1) and about to decide whether to go into the labor force or college. Assume further that they 

Figure 2.1: College vs. High School 
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face ULMCs, which can be reflected by lower real wages, fewer job opportunities, or both. 

ULMCs shift the starting point of the HS earnings curve lower to the HS’ curve, which results in 

a lower opportunity cost of college education, and thus, lower college costs, consequently 

increasing the NPV of attending college. Consequently, ULMCs cause a higher probability of 

enrolling in colleges if leaving high school during ULMCs.  

The simple model above is appropriate in a situation in which students are homogenous 

in ability and base their college enrollment decisions only on the NPV of attending college. In 

reality, students have different levels of ability and aptitudes for schooling. This heterogeneity 

causes differences in the NPV of education, leading to differences in the optimal level of 

schooling.  

To illustrate why ability heterogeneity may impact people’s education outcomes, I 

present the following endogenous schooling model based on Card (2001) with the added ability 

factor that allows for heterogeneous ability with the disutility of schooling across individuals to 

affect the optimal school level.  

In this model, individuals have an infinite planning horizon that starts at the minimum 

school leaving age (t=0), and their utility functions depend on consumption c(t) in period t. 

Therefore, the utility while in school is u(c(t)- 𝜙(t, a)), where 𝜙(t, a) is a convex function that 

reflects the relative disutility of schooling and is decreasing in ability, a, while the utility out of 

school is simply u(c(t)). Then, individuals face a lifecycle utility function based on schooling S 

with a given consumption profile and a discount rate ρ: 

𝑽(𝑺, 𝒄(𝒕)) = ∫ (𝒖(𝒄(𝒕) − 𝝓(𝒕, 𝒂))) 𝒆−𝝆𝒕 ⅆ𝒕   + 
𝒔

𝟎

∫ 𝒖
∞

𝒔
(𝒄(𝒕))𝒆

−𝝆𝒕ⅆ𝒕  (2.2) 

Utility is maximized subject to budget constraints: 
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∫ 𝒄(𝒕)𝒆−𝑹𝒕 ⅆ𝒕
∞

𝟎
= ∫ (𝑷(𝒕) − 𝑻(𝒕))𝒆−𝑹𝒕 ⅆ𝒕

𝒔

𝟎
+ ∫ 𝒚(𝑺, 𝒕)𝒆−𝑹𝒕 ⅆ𝒕

∞

𝒔
   (2.3) 

 

where y(S, t) denotes the real earnings at age t of an individual who has completed S years of 

schooling. P(t) is part-time earnings if they have any at the same period. They pay tuition costs 

of T(t). Thus, an individual’s optimal schooling choice and optimal consumption path maximize  

𝜴(𝑺, 𝒄(𝒕), 𝝀) = 𝑽(𝑺, 𝒄(𝒕)) − 𝝀 {∫ 𝒄(𝒕)𝒆−𝑹𝒕ⅆ𝒕 − ∫ (𝒑(𝒕) − 𝑻(𝒕))𝒆−𝑹𝒕ⅆ𝒕 − ∫ 𝒚(𝑺, 𝒕)𝒆𝑹𝒕ⅆ𝒕
∞

𝑺

𝑺

𝟎

∞

𝟎

}

 (2.4) 

The derivative with respect to S is  

𝛀𝑺(𝑺, 𝒄(𝒕), 𝝀) = 𝝀𝒆−𝑹𝑺{𝑴𝑩(𝑺) − 𝑴𝑪(𝑺)}    (2.5) 

where the marginal benefit of Sth unit of schooling expresses in period S dollars is given by 

𝑴𝑩(𝑺) = ∫
𝝏𝒚(𝑺,𝑺+𝛄)

𝝏𝑺𝒆−𝑹𝜸 ⅆ𝜸
∞

𝟎
     (2.6) 

and the marginal cost in period S dollars is given by 

𝑴𝑪(𝑺) = 𝒚(𝑺, 𝑺) − 𝒑(𝑺) + 𝑻(𝑺) + 𝟏/𝝀𝒆−(𝝆−𝑹)𝑺𝝓(𝑺, 𝒂)   (2.7) 

Where y(S, S)-p(S) is the opportunity cost of schooling, T(S) is the direct cost of it, while the last 

part is the disutility of schooling based on the function 𝜙(𝑆, 𝑎).  

To Card’s model, I now add ULMCs as an exogenous factor that decreases the 

opportunity cost of schooling. The local labor market condition is measured by the local 

unemployment rate (UE) in period S, which may have a negative effect on current y(S, S), the 

forgone wage in period S with S years of schooling. If a student is making the education decision 

and facing a high local UE, the high UE will shift this individual’s MC(S) lower, as shown in 

Figure 2.2, (current high UE unnecessarily has any impact on later periods (S + 𝛾) thus, it is 
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reasonable to fix the MB(S) at a certain level5)6. This will push this individual’s original optimal 

schooling level E to a higher level E`.  

The lower MC of more schooling caused by ULMCs may cause life-change decisions of 

some HSGs at the margin of college education regarding their ability. Traditionally, it is assumed 

that lower-ability students have higher disutility on any additional education than higher-ability 

students, that is 𝜙𝐿(𝑆, 𝑎𝐿) > 𝜙𝐻(𝑆, 𝑎𝐻). According to MC education (2.7), their MCL is higher 

than MCH.7 Therefore, if facing favorable labor market conditions, some lower ability students 

 

 

5 Theoretically, high UE in period S could have a negative impact on Y(S, S + γ) when γ=0 and in turn have a 

negative impact on MB(S), but if the γ is large enough (individuals have relatively long life-span), this negative 

impact man be negligible. Thus, for simplicity, I fixed the MB(S) in this theoretical discussion and in the figures. 
6 Assuming that MC(S) is increasing in S and MB(S) is decreasing in S, thus a necessary and sufficient condition for 

an optimal schooling choice is that MC(S)=MB(S).  
7 This higher MC and disutility of schooling of lower ability students may be a result of the higher psychological 

cost of schooling, need more effort and time to attain the same level of schooling as high ability students, and a 

higher risk of dropout, etc.  

Figure 2.2: Lower MC more education. 
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participate in the labor force instead of college because their MC of college is higher than MB. 

However, when ULMCs shift all students’ MC curves lower and push the equilibrium education 

levels higher, it also leads some lower ability students’ new equilibria to reach the college 

threshold. In sum, this theoretical model leads to hypotheses; first, the variation of labor market 

conditions may not significantly impact the college enrollment decisions of high ability high 

school graduations; second, the impact may concentrate on some students at the margin 

regarding their cognitive ability.  

The discussion up to this point has ignored any impact of tuition T(S) changes. There is 

no empirical evidence indicating that tuition is strongly counter-cyclical. Barr and Turner (2013) 

point out that governments make policies favoring college education (federal Pell grants increase 

and unemployment benefits extensions) during recession times, which may offset part of the 

modest tuition raise during recessions while increasing student loans make up the remaining 

parts of the direct cost increase. Additionally, Dellas and Sakellaris (2003) found that any effect 

of the possibly pro-cyclical variation in the ability to pay for education is overwhelmed by the 

effect of the opportunity cost variation. Thus, this study assumes the tuition level is exogenous 

(fixed) in the theoretical discussion, therefore being ignored in the empirical analysis. 

Another caveat is that this study assumes individuals can borrow freely at a fixed interest 

rate R in this model; thus, education expenses and consumption while attending college are 

financed by income accumulated before, student loans, and any part-time work earnings. In 

reality, ULMCs may negatively impact all of those resources: family transfers can be reduced, 

student loans can be more expensive and harder to obtain, and part-time work earnings can be 

decreased. However, previous studies find that credit (borrowing) constraints do not significantly 
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impact education decisions, at least in the short run (Cameron & Taber, 2004; Keane & Wolpin, 

2001). Nevertheless, to mitigate the possible income bias, I use family income in the first round 

of the NLSY97 survey as one of the family background characteristics to partially control for the 

ability to pay for education. 

2.3. Review of Empirical Literature 

Not surprisingly, an enormous number of past empirical studies (most of them from the 

macro-level or institutional-level perspective) provide evidence confirming the counter-cyclical 

demand for schooling. Dellas and Sakellaris (2003) estimate the impact of economic conditions 

(including national-level total civilian unemployment rate (UE), the first difference in real Gross 

National Product (GNP), and the cyclical component of GNP as the indicators) on college 

enrollment of HSGs ages 18 to 22 from 1968 to 1988 of the Current Population Survey (CPS). 

They find that a one percentage point increase in UE is associated with the marginal effect of a 

0.8 percentage points increase in the average probability of college enrollment, or about a 2% 

change. Results of the other two economic indicators also show college enrollments are counter-

cyclical, in that a one percentage point increase in the growth rate of GNP would decrease the 

average probability of enrollments in college by 0.11 percentage points.  

However, young people are not only facing the binary choice of going to college and 

being employed but also can become unemployed or drop out of the labor force. To address this, 

Dellas and Sakellaris (2003) test whether explicit modeling of multinomial choices would alter 

the results of the cyclical behavior of enrollment. They find that the degree of enrollment 

counter-cyclicality estimated from the multinomial logit is very close to the estimate from the 

simple probit model. Thus, they conclude that the simple probit model is not problematic in 
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estimating the impact of ULMCs on college enrollment. Nevertheless, they find that when the 

UE increases, individuals are more likely to enroll in college, become unemployed, or drop out 

of the labor force. Additionally, their multinomial test of the probability of full- and part-time 

enrollment shows that full-time enrollments are more counter-cyclical than part-time 

enrollments.  

Barr and Turner (2013) regress overall post-secondary education enrollment from the 

CPS data on the state-level UE between 1978 and 2011. Their results suggest that the aggregate 

cyclical effect is quite weak overall, but the relationship becomes significant if the regression 

only focuses on variation prior to and during the cyclical downturn. The estimated impact is even 

stronger after they restricted the study period to 2004-2011, which covers the Great Recession. 

Regarding the Great Recession, Long’s (2014) study uses institutional-level data from the 

Integrated Postsecondary Education Data System (IPEDS) with the state-level variation of 

economic conditions and includes consideration of the variation of tuition cost and financial aid 

levels. Long finds that the net effect of the Great Recession has positive impacts on college 

enrollment levels.   

This relationship is also true internationally. Ayllón and Nollenberger (2016) use cross-

sectional and longitudinal data from the 28 EU countries from 2004 to 2011. They find strong 

evidence of a counter-cyclical relationship between rising UEs and school enrollment. The 

country-level pooled results show that a one percentage point increase in the current population 

UE at the country level is associated with a 0.31 percentage points increase in the proportion of 

young people who are currently in colleges.  
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Another large body of studies argues that the relationship could be even stronger in the 

case of community colleges. The most frequently cited paper of Betts and McFarland (1995) 

uses the institutional-level enrollment from the IPEDS data and the state-level UE of the March 

Supplements of the CPS. Their results show a clear counter-cyclical relationship between 

community college enrollment and UE from 1969 to 1985. In detail, they find that a one percent 

increase in the all-adult UE is associated with a four percent rise in full-time enrollment in 

community colleges, while a one percent rise in the recent HSGs’ UE is associated with about a 

0.5 percent increase in full-time enrollment. 

Hillman and Orians (2013) also use the IPEDS institution-level data but with more 

locally defined labor market conditions (based on the micro-statistical and metropolitan-

statistical area, namely, the Core Based Statistical Area [CBSA]). They find that from 1990 to 

2009, a one percentage point increases in UE associates with 1.1% to 3.3% increases in 

enrollment demand at community colleges. The high levels of UE are also associated with a 

greater demand for full-time attendance at community colleges.  

A few micro-level studies like Arkes (2010) use the 1980 Census Microsample data set 

but with only White males who were teenagers in the late 1940s and 1950s. Arkes finds that 

ULMCs affect educational attainment through the substitution effect (high UE, lower 

opportunity cost) rather than the income effect (higher cost, more dropout). Stratton, O'Toole, 

and Wetzel (2008) use the 1990/94 Beginning Postsecondary Survey and find that ULMCs 

indeed contribute to the probability of remaining continuously enrolled in college. Mendez and 

Sepulveda (2012) use individual-level NLSY79 data and find that aggregate schooling is 

strongly counter-cyclical, while aggregate training is acyclical. Foote and Grosz (2017) find that 
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local community college enrollment also positively responds to the commuting zone level 

changes in the economic condition, such as a local mass layoff.  

This study is closely related to Bowlus and Liu (2003) and Hershbein (2012). Both use 

the NLSY79 data rather than the NLSY97 and focus on HSGs. By using categorical local UE, 

Bowlus and Liu (2012) find that a higher local UE at the time of grade 12 raises the probability 

of enrolling in a college after finishing high school for White males but reduces that of Black 

males.  

The more sophisticated study of Hershbein (2012) also utilizes the samples of HSGs from 

the NLSY79, focusing on graduates who leave high school the year they turn 17, 18, or 19. 

Hershbein (2012) uses only the national annual average UE of all workers. The author argues 

that the national unemployment measurement was more accurate than the state-level ones in the 

1970s. Nevertheless, the results show UE has no effect on women’s college enrollment, but more 

men are induced to attend college during high UE times. A one percentage point rise in UE 

increases the enrollment rate of men by two percentage points. Hershbein’s results indicate that 

ULMCs did not induce more high school leaving women into the labor force, either. Instead, 

they are more likely to opt for home production when facing ULMCs.  

Although previous studies find overwhelming empirical evidence to support the 

theoretical prediction of college enrollment counter-cyclical behavior, there are some 

shortcomings that this research improves on. First, previous studies, including those limited 

micro-level studies, use state or national-level economic condition indicators for labor market 

conditions, and those macro-level indicators may not precisely proxy the local labor market 

conditions the youth face when making their human capital investment decisions. Hillman and 
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Orians (2013, P768) provides an excellent example of this problem: "While the state’s average 

unemployment rate was ~8% throughout the Great Recession, the Elkhart-Goshen metropolitan 

region suffered significantly higher unemployment levels surpassing 20% after several 

manufacturing plants closed in 2007 and 2008."  

In addition, many researchers have pointed out that “the pre-baccalaureate labor market 

appears to be quite local” (Grubb 2002). It is also presumable that compared to national labor 

market conditions, local labor market conditions are more related to the human capital decisions 

of students at the margin, for whom the effect may also be the highest.8 Thus, using macro-level 

indicators to estimate the impact of labor market conditions on human capital investment 

decisions may suffer aggregation bias.  

To improve estimates, I use the unemployment rate (UE) variable from the restricted 

Geocode data of the National Longitudinal Survey of Youth 1997 (NLSY97) as the labor market 

condition indicator. Unlike state UE which usually contains the average UE of a state, the UE 

variable of the NLSY97 contains the UE for the respondent’s metropolitan area, if applicable, or 

the balance of the respondent’s state. As a result, this labor market indicator has considerably 

more variance than the state average UE and provides better estimates. 

Second, many previous studies do not control for family income, which researchers 

consider as one of the most influential factors for predicting college enrollment probability 

(Belly and Lochner 2007). Meanwhile, family income may also correlate with local labor market 

conditions. Therefore, the empirical results from the model without family income may suffer 

 

 

8 Including both marginal students regarding their cognitive ability or financial ability. 
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from omitted-variable bias. To mitigate this problem, this study includes the family income in 

1997, the first-round survey of the NLSY97 as one of the family background control variables9.  

Third, the previous findings with old cohort data of the NLSY79 on how this effect 

differs between the sexes may be outdated. Starting in the late 1970s and early 1980s, women 

became more active in the labor market and more ambitious about their careers. In turn, their 

demand for higher education has increased significantly, which leads me to doubt that the human 

capital investment decisions of the younger generation of women are still not sensitive to 

ULMCs.  

Fourth, the findings on how this effect differs across racial/ethnic groups are limited and 

may be outdated. The college enrollment of Black has increased significantly over the past 

decades, and their enrollment behavior has also changed substantially according to their 

socioeconomic status (SES) (Black & Sufi, 2002; Lucia & Baumann, 2009). However, it is still 

unclear whether their college enrollment is sensitive to labor market conditions. The studies on 

Hispanic youth are even scarcer. Although the descriptive study of Fry (2013) states that the 

enrollment of Hispanic youth increased the most across all races during the Great Recession, Fry 

and Taylor (2013) point out that this may be a byproduct of increasing high school graduation 

rate and demographics changes of Hispanics. Therefore, it is still an open empirical question 

whether the variation of labor market conditions significantly impacts the college enrollment of 

 

 

9 There are two major reasons I only use the first survey year’s family income. First, as discussed in the following 

data section, there are many missing values of family income in later survey rounds. Second, all surveyed youth 

were 18 or under at the time of the 1997 survey; thus, the family income is mainly contributed by their parents. 

Family income in later rounds may be mainly contributed by the youth and endogenous to their college enrollment.  
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Hispanic youth. Additionally, previous studies ignore the heterogeneity of this effect regarding 

ability, as discussed in the above theoretical section.  

In sum, this study uses the younger individual-level cohort data of NLSY97 and provides 

an updated and more precise estimate of the impact of labor market conditions on college 

enrollment, emphasizing how this effect differs across the sexes, race, and ability-levels.  

2.4. Data 

This study uses the NLSY97 data that contains 8,984 respondents born from 1980 

through 1984 and aged 12 to 18 in 1997. I prepare the final study sample in the following 

processes. 

First, the race/ethnicity variable of the NLSY97 has four categories: Black, Hispanic, 

Mixed Race (Non-Hispanic), and Non-Black/Non-Hispanic (White). However, the Mixed Race 

sample size (83/8984) in the NLSY97 data set is too small to generate meaningful results. Thus, 

as with most previous studies, I exclude them from the analysis.  

Second, this study focuses on the impact of ULMCs on the college enrollment probability 

of recent HSGs. I define a respondent as a HSG if s/he leaves high school between age 17 and 20 

and with 12th grade completed10. The NLS staff created the date they left school regardless of 

10 I use the variable named “date left primary/secondary school” to determine the time and age of a respondent who 
left high school with 12th grade completed. The NLSY97 creates the date left primary/secondary school in a 3-step 

process. For respondents who have graduated from high school, this variable contains that date. Otherwise, the data 

reflects when they completed their last grade. If that is not available, the date indicates when they stopped attending 

school. The frequencies of high school leaving age shown in Appendix A, Table 1, indicate that the majority 

(≈87%) of students leave school at the age of 17-20.  
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interview status in the current round. Some (283) have a date left school but actually were not 

interviewed in that survey round, therefore dropping out of the study sample. 

There are two reasons for not directly restricting the study sample to the respondents who 

have obtained a high school diploma (HSD). Some colleges, mainly two-year colleges, have an 

open enrollment policy that allows students without a HSD to attend but requires them to obtain 

a HSD or an equivalent one when they graduate college. Further, due to the difference in the 

time of the survey, the date of receiving a HSD may be different from the time when the 

respondents leave high school, and this study considers that the time of high school leaving is 

more related to college enrollment decisions than the time when receiving a HSD. Based on my 

definition of high school graduation, the high school graduation rate of the NLSY97 is 80.45%, 

which is slightly higher than the estimates of Heckman and LaFontaine (2010) but closer to the 

simple sum of respondents who have obtained a HSD and GED (79.98%).11   

Third, the information on local UE is from the restricted Geocode data of the NLSY97, 

which provides the annual UE for each respondent’s metropolitan area, if applicable, or the 

balance of the respondent’s state. 12 To create the variable UE_HSL, the local UE when 

respondents leave high school, I match the respondent’s local UE with the year s/he leaves high 

school.  

 

 

11 High school graduation rates can be varied significantly based on the data sources, definitions, and methods used. 

Most previous studies find that the U.S. high school graduation rate is between 66% and 88%. The Heckman and 

LaFontaine (2010) estimate of the NLSY97 high school graduation rate is 77.5%. 
12 For this case, the figures provided for the state and its metropolitan areas are used to compute the unemployment 

rate for the portion of the state that is not represented in any metropolitan statistical area.  



25 

 

 

Forth, labor economic researchers have long recognized there is no perfect way to 

measure the cognitive ability differences across individuals. Military tests such as the Armed 

Services Vocational Aptitude Battery (ASVAB) and the Armed Forces Qualification Test 

(AFQT) have been widely accepted as useful ability control, as researchers believe they are the 

least biased and widely accessible. This study uses the test scores of the ASVAB as the ability 

measurement. The ASVAB is a multiple-choice test administered by the United States Military 

Entrance Processing Command for determining qualifications for enlistment in the United States 

Armed Forces. It is usually offered to American high school students in the 10th, 11th, or 12th 

grades. The first four parts of the ASVAB: Arithmetic Reasoning, Word Knowledge, Paragraph 

Comprehension, and Mathematics Knowledge, are used to calculate the AFQT scores13.  

Fifth, there are many missing values of family income in some rounds of the NLSY97 

survey. Specifically, the 1997 round survey observed 6,588 valid household gross incomes, but 

that number reduced to 1,049 in 1998, 2,457 in 1999, and 3,501 in 2000. To mitigate the family 

income missing not at random problem, this study uses the 1997 family income, the first survey 

round, also the round that has the most valid records of family income as one of the family 

background control variables. I also categorize the income variable into four quartiles and 

include the quartile indicators in the empirical models.  

Sixth, several variables are created and included in the empirical test to further control 

family background. This includes an indicator variable intact, which takes on value one if the 

 

 

13 The NLS staff first normalize the raw scores into distribution with a mean of 0 and SD of 1, then adjust (weight) 

with the respondents’ age to yield a final value between 0 and 100. A zero score means this respondent performs the 

poorest, while a one hundred score means this respondent performs the best among the NLSY97 cohort. 
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respondent lived with both biological parents in 1997. HHunder18_1997 indicates the number of 

a respondent’s household members under age 18 in 1997. mom_edu is the biological mother’s 

years of education. Citizen_birth is an indicator variable, which takes on value one if the 

respondent was born in the U.S; BioParentsBornF is another indicator variable that indicates 

both biological parents were born in foreign places. Those two variables are included because 

some previous studies, including Siahaan, Lee, and Kalist’s (2014) study that uses the same 

NLSY97 dataset, point out that children of immigrants tend to be more likely to achieve post-

secondary educational attainment.  

Finally, as with most previous studies on this topic, I exclude respondents who eventually 

attain a Ph.D. or other professional degrees because it is reasonable to assume that labor market 

conditions have no impact on their college enrollment decisions. 

Table 2.1 reports the description of the variables, while Table 2.2 summarizes the 

processing for the preparation of the study sample. The final study sample contains 3,513 

respondents of the NLSY97 who left high school with 12th grade completed from 1997 to 2004, 

in which about 48% are male, 21.6% are Black, and 17.1% are Hispanics. One year after high 

school, about 51% of them enroll in college, of which about one-third enroll in a 2-year college, 

while the rest two-thirds enroll in a 4-year college. The average local UE when they leave high 

school is around 5.06%, with a 2.132 standard deviation. Table 2.3 consists of the summary 

statistics. 
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Table 2.1: Variable Definition 

 

 

 

  

Table 2.2: Data Processing 
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2.5. Empirical Model 

First, this study examines whether local UEs at the time (t) students leave high school 

significantly impact the probability of college enrollment one year later (t+1). This is tested by 

the following latent variable model: 

Enrollment*ist+1  = α + β 𝑈𝐸_𝐻𝑆𝐿𝑖𝑠𝑡 + Xi’ γ  + αs +uist+1    

Enrollmentist+1 = 1{Enrollment*ist+1 > 0}    (2.8) 

Enrollment*ist+1 is the unobserved continuous probability of college enrollment of an 

individual, i, in a state, s, one year after high school, (t+1). Xi is a vector of time-invariant 

Table 2.3: Summary Statistics 
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Table 3.8: Summary Statistics of the Whole Sample vs. 18-Year-Old HSGs 
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Table 3.9: The Effect on College Enrollment: Whole Sample vs. 18-year-old 
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3.4.3. Two-year College vs. Four-year College 

The availability of two-year colleges has increased dramatically over the decades, and a 

large body of studies, including Betts and McFarland (1995), Hillman and Orians (2013), and 

Foote and Grosz (2020), find that ULMCs have a particularly strong positive effect on the 

enrollment of two-year colleges. Therefore, the increasing positive effect of ULMCs on overall 

college enrollment may be mainly attributed to HSGs choosing to enroll in two-year or 

community colleges.  

Assuming the choices of not enrolling, enrolling in a two-year college, and enrolling in a 

four-year college are independent of irrelevant alternatives (IIA), I estimate the impact of 

ULMCs on HSGs’ decisions by a multinomial logistic regression. Table 3.10 reports the average 

marginal effect of unemployment on college enrollments between the two-year college and four-

year college (not enrolling is the base group). The results show that the effect of ULMCs on 

choosing a two-year or a four-year college is generally in the same direction. However, the 

impact on two-year college is almost triple compared to four-year college enrollment in the 

recent 2010s.30  

3.4.4. Comparison to the NLSY97 

In Chapter 2, HSGs of the NLSY97 have a higher probability of enrolling in college one 

year after high school if they face higher unemployment when they leave high school. For 

30 Respondents who choose not to enroll in a college (not enrolling) are the base group. The full table of the 

estimates of multinomial logistic regression is reported in the Appendix B, Table 3. 



69 

 

 

comparability of results, it is important to check whether this result holds when using the 

constructed CPS data covering the same period. Moreover, using the CPS presumably provides 

more accurate estimates of any effects on college enrollment because of its much larger sample 

size.  

Table 3.10: Average Marginal Effect of Local Unemployment on College Enrollment 

Outcomes by Decade 

 

However, their different survey designs make it impossible to directly compare the 

NLSY97 and the CPS. The NLSY97 is a longitudinal survey (long panel) that interviews the 

same respondents annually from 1997 to 2011 and biennially thereafter. On the contrary, the 

CPS is a mixed annual cross-sectional and short-panel survey. Most empirical studies use the 

CPS as annual cross-sectional data, and only recently have researchers started to explore its 

longitudinal usage (Rivera Drew et al., 2014). To perform an indirect comparison and explore 

whether the general findings of the positive effect of ULMCs on college enrollment are 
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Comparing the results between the NLSY97 and the CPS, the overall estimated impact of 

ULMCs on college enrollment is consistent; both confirm that HSGs are more likely to enroll in 

college if they face ULMCs, although the estimated effects across gender and race subgroups are 

different between the two samples. Once again, those estimates should not be viewed as a direct 

comparison between the NLSY97 and the CPS due to the different survey designs, sample 

selection, response rates, empirical questions, and different control variables.  

3.5. Discussion and Conclusion 

This study finds that the causal effect of labor market conditions on college enrollment 

decisions has varied significantly in recent decades. Specifically, the impact of unfavorable labor 

market conditions on college enrollment has changed from significantly negative to no effect to 

significantly positive over the past decades.  

One possible explanation for the variation of this causal effect is that the college 

enrollment decisions in the 1980s were much more influenced by family background or 

Table 3.13: The Effect on College Enrollment with the CPS 1997-2005 
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socioeconomic status in terms of family income quartile, number of siblings, and mother’s 

education compared to that of later decades. That may explain the domination of the income 

effect over the substitution effect of the unfavorable labor market conditions on the investment in 

higher education and results in the pro-cyclical college enrollment decisions in the 1980s. 

However, as the family background plays a minor role in college enrollment decisions in later 

decades, the substitution effect starts to dominate the income effect, and high school graduates 

are more likely to choose to enroll in colleges if facing unfavorable labor market conditions. The 

findings of this study may also explain why Barr and Turner (2013) find the investment in higher 

education is weak counter-cyclical if pooling the CPS sample from the 1970s to 2010s, as the 

strong negative effect in the 1980s and the positive effect in later periods offset each other.  

Unlike Hershbein’s (2012) findings from the NLSY79, this study of the CPS sample does 

not find significant gender heterogeneity of this causal effect in recent decades. Moreover, 

contradicting the previous studies of the NLSY79 that find college enrollment decisions of 

Blacks are not sensitive to the changes in labor market conditions, this study finds their college 

enrollment decisions respond to labor market conditions in a similar direction as Whites. This 

study also finds that the college enrollment decisions of Hispanic high school graduates only 

strongly respond to the changes in labor market conditions in the 1990s. However, it is worth 

noting that the NLSY79 samples are slightly older than the CPS 1980s (1984-1990) samples 

(The NLSY79 sample aged 14-22 in 1979 and 19-27 in 1984, the beginning year of the CPS 

1980s sample in this study). Therefore, the studies on the NLSY79 play a more informative than 

a compared role for this study.  
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There are some limitations of this study. First, it is largely sound to use the state average 

unemployment rate as the indicator for labor market conditions to explore their overall causal 

effect on the college enrollment decisions of high school graduates. However, college decisions 

are presumably more associated with the young population’s unemployment rate than the whole 

labor force. Thus, using the unemployment rate of teenagers and those in their early twenties as 

labor market conditions indicators may provide more accurate estimates. Second, the college 

enrollment decisions of minorities may also be more influenced by their specific groups’ 

unemployment rate. Third, the estimated effects of minorities may be more sensitive to 

locational controls since they are less likely to locate randomly than Whites; thus, their estimates 

may suffer more aggregation bias from using state-level unemployment rate. Accordingly, the 

findings of this analysis provide only preliminary empirical evidence for minorities, and more 

sophisticated analyses are needed to explore how current labor market conditions influence their 

college enrollment decisions.  

This study also does not explore or explain why some race/ethnicity groups are more 

sensitive to the labor market conditions than others in some specific periods. For example, one 

interesting question for future research would be: Why do the college enrollment decisions of 

Hispanic high school graduates strongly respond to the labor market conditions only in the 1990s 

but not in other periods? Is it because of unobserved policy changes, uncontrolled race/ethnicity-

specific characteristics, or something else? Those questions are subject to further investigation. 

Notwithstanding, the findings of this study imply that administrators of higher education 

institutions and policymakers of state/federal governments should expect greater variations in 

higher education demands in the future caused by variations in labor market conditions. 
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Pissarides (2011) argues that governments could consider providing support for people to enroll 

in regular education as a tool of counter-cyclical employment policy. Indeed, Barr and Turner 

(2015) find that states with more inclusive approved training laws of unemployment insurance 

(more programs are included, and the unemployed will not forfeit their unemployment benefits 

after enrolling in those programs) observe that more unemployed people enroll in colleges during 

recessions. 

Considering that people whose college enrollment decisions are influenced by labor 

market conditions are most likely to be on the margins regarding more schooling. Zimmerman 

(2014) finds that their (academically marginal students) private return on a college education is 

not less than that of traditional college-bound students. In addition, there is considerable social 

benefit from a more educated labor force (Oreopoulos & Salvanes, 2011). Altogether, it is a good 

investment for the government to offer more financial support to people who want to accumulate 

more human capital during economic downturns, rather than transferring the financial burden to 

students in the form of student loans as we have observed so far. 



 

 

 

CHAPTER 4. THE EFFECT OF LABOR MARKET CONDITIONS WHEN LEAVING 

HIGH SCHOOL ON HIGHER EDUCATION ATTAINMENT 

4.1. Background 

In theory, people tend to increase schooling, including higher education, when facing 

unfavorable labor market conditions (ULMCs) because of the lower opportunity cost. (Becker, 

1990; Clotfelter, 1992). Although a large body of empirical studies finds that ULMCs increase 

college enrollment in the short term, much less known in their long-term effect on educational 

attainment, either in terms of completing more years of education or attaining a degree. Without 

solid empirical evidence on educational attainment, there is no way to answer the question: Do 

students benefit from the additional schooling for those who face ULMCs and choose to attend 

college otherwise would not (Barr & Turner, 2015)? To answer this question, we first need to 

answer whether ULMCs cause higher educational attainments, then estimate the return to that 

additional college education, and finally, compare the estimated return to the cost to answer 

whether they benefit from it.  

This study aims to fill the literature gap between the effect of ULMCs on college 

enrollment and later attainment by exploring whether ULMCs at the time of leaving high school 

cause completing more years of college or attaining a degree six years after high school and 

examine whether this effect is heterogeneous across gender, race/ethnicity, and ability levels. In 

addition, as discussed in the following section, the overall effect of the initial ULMCs on later 


