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ABSTRACT 
 

The Heterogeneous Impacts of Business Cycles on 
Educational Attainment 

 
In this study I examine the impact of fluctuations in the unemployment rate before high school 
graduation on educational attainment measured 30 years later. I find evidence that 
educational attainment is countercyclical, as found in other studies, but also find that the 
impact of the unemployment rate varies across the ability distribution. Using data from the 
1979 National Longitudinal Survey of Youth, this analysis identifies individuals who are on the 
boundary between pursuing and not pursuing additional education. Exposure to a higher 
unemployment rate at age 17 is associated with higher educational attainment for men in the 
60-80th quintile of the ability distribution. There is little to no evidence of an effect beyond this 
quintile – highlighting the heterogeneous impacts of higher unemployment on educational 
attainment. 
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1 Introduction

During periods of poor labor market conditions, job possibilities are scarce and wages are

stagnant, decreasing the opportunity cost of pursuing education. Yet, direct costs may in-

crease and the �nancial means available to fund additional education may decline. Previous

studies have found that college education is countercyclical�that is, higher unemployment

rates are associated with increased educational attainment (Betts and McFarland 1995; Del-

las and Sakellaris 2003).1

Using data from the 1979 National Longitudinal Survey of Youth (NLSY79), I explore

the impact of exposure to a higher unemployment rate at age 17 on educational attainment,

measured 30 years later. The NLSY79 includes detailed information on the educational

history of each individual and an ability measure based on the Armed Forced Qualifying

Test (AFQT) score. Between 1974 and 1982, U.S. national and state unemployment rates

were volatile, creating sizeable variation across cohorts and within states over time.

This study di¤ers from previous research by revealing heterogeneity within the ability

distribution. Intuitively, it is unlikely that a high unemployment rate will have the same

impact on individuals of di¤erent abilities. For example, the highest ability individuals may

pursue additional education regardless of the unemployment rate they experience during

high school. At the bottom end of the distribution, poor labor market conditions may not

create strong enough incentives to change educational decisions. However, between these

extremes, higher unemployment rates may push individuals who are on a margin between

1For more evidence of countercyclicality see Corman (1983), Kane (1994), and Berger and Kostal (2002).
Other studies �nd that the relationship can di¤er by gender, undergraduate major, degree level, race, and
country of origin (Bedard and Herman 2006; Black and Su� 2002; Card and Lemieux 2000; Sakellaris and
Spilimbergo 2000).



educational choices to pursue more education when they might not have otherwise.

The empirical analysis suggests unemployment rates impact educational attainment coun-

tercyclically, but this impact is concentrated in the 60-80th AFQT ability quintile. Specif-

ically, a 1 percentage point increase in the unemployment rate is associated with approxi-

mately a .11 increase in years of education for men in the 60-80th ability quintile. These

results are robust to a number of speci�cations, providing strong evidence of heterogeneity.

There is nearly no evidence of signi�cant associations outside of the 60-80th quintile.2

2 Data

Information on educational attainment, family background characteristics, and AFQT score

are drawn from the NLSY79 for nine distinct birth-year cohorts. Each individual is matched

with the national and state unemployment rate they experienced at age 17. In 2010, indi-

vidual accumulated years of education attained is measured. Table 1 details the age range

of each cohort, the size of each cohort measured in 1979, the national unemployment rate

that year, and the average educational attainment of each cohort in 2010. Unemployment

rates are provided by the Bureau of Labor Statistics (BLS).

AFQT score is a frequently used proxy for cognitive ability (Farber and Gibbons 1996;

Neal and Johnson 1996). When the test was administered in 1980, the ages of participants

ranged from 15 to 23 years old. Older participants may have accumulated post-high school

job experience or postsecondary education, so AFQT scores are standardized by age group

2These �ndings are relevant to the literature investigating the impact of unfavorable economic conditions
at job market entry on long-term earnings (Kahn 2010; Oreopoulos et al. 2012; Stevens 2008; Kwon et al.
2010; Brunner and Kuhn 2014; Oyer 2006, 2008; and Genda et al. 2010).
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(Altonji and Pierret 2001). Out of 12,686 respondents, 11,878 have a valid AFQT score.

Summary statistics and con�rmation of the standardization are reported in Table 2. Table 2

shows are no di¤erences in the demographic characteristics of individuals of the full sample

and the sample with only valid AFQT scores.

The outcome of interest is the total years of education completed, measured as the highest

grade completed by 2010.3 Resource measures are included to control for di¤erential access to

education. Family resource controls include the highest grade completed by the individual�s

mother and father in 1979, the occupation and work status of each parent when the individual

was 14, and the number of siblings in 1979. Parental characteristics are likely to be indicative

of the available resources at age 17, so these variables will partially control for an individual�s

ability to pay for education.

Data on the average 2-year and 4-year in-state public university tuition by state and year

is based on the U.S. Department of Education�s National Center for Education Statistics

Higher Education General Information Surveys.4 Data on the average Pell grant award by

state and year (total Pell spending divided by number of recipients) is collected from the

U.S. Department of Education�s annual Basic Educational Opportunity Grant Program data

books. These variables provide approximate the cost of the �rst year of college and �nancial

aid.

To identify the e¤ect of a change in the unemployment rate separate from other factors

that in�uence the opportunity cost, two measures of outside wage o¤ers are included. The

3Degree attainment is an alternative measure (Hungerford and Solon 1987; Belman and Heywood 1991),
unfortunately, the NLSY79 is ill-suited to investigate this outcome. Constructing a measure of "highest
degree ever attained" looking across all years of data, 18% of values are missing.

48 years of data is made available by the Inter-university Consortium for Political and Social Research.
The �nal year is available from Cornell University�s Institute for Social and Economic Research.
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�rst is the nominal federal or state minimum wage, and the second is the average hourly

wage for production workers in manufacturing.5 The NLSY79 reports suggestive evidence

that outside wage o¤ers can change an individual�s willingness to enter the labor market. The

NLSY79 asked individuals from one cohort whether they would accept hypothetical job o¤ers

at multiple wage rates. The percentage of respondents who answered "yes" to accepting a

hypothetical job o¤er dramatically increases as the wage o¤er increases, regardless of the job

description.6

3 Empirical strategy & results

The empirical analysis focuses on men. It is not immediately clear why men and women

will respond to high unemployment in the same way. Looking as far back as 1980, Hoynes,

Miller, and Schaller (2012) �nd that a higher state unemployment rate e¤ects men more than

women�regardless of their race. They attribute this to men being more likely to work in

industries that experience larger cyclical �uctuations, like construction and manufacturing.

In addition to industry composition, womens�relationship to the labor market was changing

dramatically. Between 1974 and 1983, labor force participation rose from 63.1 to 69.9%

for women ages 20-24, and rose from 52.6 to 69% for women ages 25-34. For men in the

same age ranges labor force participation was relatively constant (Organization for Economic

Co-operation and Development 2014).

5Minimum wage data is from the U.S. Department of Labor. It is not clear whether 17 year olds observe
real or nominal rates. In state speci�cations with cohort �xed-e¤ects this is not a concern. For details
about how the average manufacturing wage is calculated in the Current Population Survey, refer to the data
appendix.

6More details are provided in the appendix.
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3.1 Model using national rates

Model (1) presents the speci�cation used to estimate the relationship between the national

unemployment rate and years of education

educiy = �+ � � ratey +  � AFQTi +X 0
iy� + "iy (1)

where educ is years of education for individual i from cohort y accumulated by 2010 and

rate is the national unemployment rate corresponding to cohort y at age 17. Cohorts y =

f1; 2; 3; :::; 9g span the years 1974-1982. AFQT is standardized individual AFQT score.

The vector X includes the highest grade completed by the individual�s mother and father

in 1979, indicators for the work status of each parent when the individual was age 14, the

occupation of each parent in 1979 if they were working (indicators cover 13 occupational

categories), the number of siblings in 1979 (indicators from 0 to 8 and above), average 2-

year and 4-year in-state public university tuition, average Pell grant award amount, the

federal minimum wage, and the average hourly manufacturing wage for production workers.

Standard errors are clustered by cohort.

Identifying variation comes from yearly �uctuations in the unemployment rate. The

expectation is that the unemployment rate will only in�uence individuals at or near the

margin of two educational choices, so in a second set of speci�cations, separate regressions

are run for each AFQT quintile to locate heterogeneous responses to the unemployment rate.

AFQT score is also included in each quintile speci�cation.
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3.2 Model using state rates

The NLSY79 state identi�ers are used to match individuals with their state of residence.7

By doing this, the empirical analysis can identify the impact of the unemployment rate

using within-state variation, netting out state-speci�c �xed unobservables that may lead to

di¤erential educational attainment.

Model (2) is the speci�cation used to estimate the impact of the state unemployment

rate on educational attainment

educisy = �+ � � ratesy +  � AFQTi +
X

�s � states +
X

� y � yeary +X 0
isy� + "isy (2)

where educ is total educational attainment for individual i in state s from cohort y accu-

mulated by 2010 and rate is the unemployment rate in the state of residence at age 17.8

Controls for standardized AFQT and state and cohort �xed-e¤ects are included. Cohort

�xed-e¤ects control for national trends in educational attainment that impact all individuals

within a given year.

The vector X includes all the same measures mentioned earlier, but national-level covari-

ates are substituted for state-level covariates.9 Standard errors are clustered by state.

3.3 Estimation results

Estimates of model (1) are presented in the �rst four columns of Table 3. Only the speci�-

cation with all of the available controls included reports statistical signi�cant. The positive

7See the data appendix for more information on the NLSY79 Geocodes.
8Appendix Table A lists the highest and lowest unemployment rates in each state.
9State-level average Pell grant award is not available for year 1973-1974. Speci�cations run without

average Pell grant award are not qualitatively di¤erent.
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coe¢ cients follow Betts andMcFarland (1995), Dellas and Sakellaris (2003), and Kahn (2010)

suggesting educational decisions are countercyclical. No other point estimate is signi�cant.

A 1 percentage point increase in the unemployment rate is associated with an increase of

about .086 years of education for men. AFQT score enters the regression with a positive and

statistically signi�cant coe¢ cient. A 1 standard deviation increase in AFQT score relative

to their cohort (within a range of approximately 4.55) is associated with either a 1.47 or

1.153 increase in years of completed education.

The right columns of Table 3 report the estimation results based on model (2) using

the state unemployment rate. The coe¢ cients on the state unemployment rate are smaller

compared to the national coe¢ cients and none are statistically di¤erent from 0. For the spec-

i�cation with the largest coe¢ cient, a 1 percentage point increase in the state unemployment

rate is only associated with a .024 increase in years of education. AFQT is signi�cant and

consistent across speci�cations�closely mirroring the national results.

3.4 Results by AFQT quintile

The impact of higher unemployment is likely to have di¤erent e¤ects within the AFQT

distribution thus, models (1) and (2) are estimated by quintile of the AFQT distribution.

Table 4 reports the results for both national and state unemployment rates. Each estimate

is calculated from a separate regression in which all available controls are included.10

Table 4 shows that estimating an average association using the entire AFQT distribution

masks interesting and statistically signi�cant heterogeneity. Controlling for AFQT, parental

characteristics, proxies for costs of college, and the value of outside o¤ers, a 1 percentage

10Using AFQT quantiles corroborate the quintile results. Decile results are qualitatively similar.
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point increase in the national unemployment rate is associated with a statistically signi�cant

increase of about 0.107 years of education for men in the 60-80th quintile of the distribu-

tion. The impact is larger for the highest quintile but also less precise. Considering that

the unemployment rate jumped two percentage points twice during the sample period, the

magnitude of the association is noteworthy.

The results in the state-level analysis are starker. Only the coe¢ cient in the 60-80th

quintile is signi�cant and positive, while the other coe¢ cients are smaller and negative. A 1

percentage point increase in state unemployment rate is associated with an increase of about

0.109 years of education for men in the 60-80th quintile. Removing the contemporaneous

controls likely to be correlated with the unemployment rate produces a similar estimate of

.132. If only family background controls and AFQT score are included, the coe¢ cient is

.085. Both of these alternative estimates are signi�cant at the 5% level. The estimate is

robust to the exclusion of the controls and �xed-e¤ects.

The 60-80th quintile coe¢ cient in the state-level speci�cation is almost the same as the

estimate from the national-level model. Together, the national and state results indicate

individuals in the 60-80th quintile of the ability distribution are the ones who are "tipped"

towards attaining additional education when they experience a high unemployment rate at

age 17.

3.5 Conclusion

Examining the impact of unemployment rates on educational attainment across the ability

distribution uncovers important heterogeneity masked by estimating an average e¤ect. For
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men, the unemployment rate has an impact on the 60-80th quintile of the ability distribution.

This result is robust to a number of speci�cations and consistent whether we use national

or state unemployment rates. In addition, there is weak evidence of an e¤ect in highest

quintile.

This research moves beyond the studies that focus on contemporaneous associations,

while also addressing the issue of strategic labor market entry. Unlike endogenous college

graduation decisions or graduate school enrollment decisions, a key advantage of using the

unemployment rate at age 17 is that individuals cannot easily delay graduation in periods

of worsening economic conditions.

The funding of education at the post-secondary level could better address the shifts

in demand during recessions by targeting individuals on the margin between educational

decisions. Furthermore, it may be valuable for educational institutions and prospective em-

ployers to have knowledge of what types of individuals are incentivized to pursue additional

education during periods of high unemployment.

Future work should focus on women. Historically, recessions have a¤ected men and

women di¤erently. Based on the occupational distributions of men and women at the time,

it is unlikely the results are the same for women. Increasing rates of college attendance and

labor force participation during this period further di¤erentiates women from men.
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Table 1. Cohort age distribution & national unemployment rate

Year 1974 1975 1976 1977 1978 1979 1980 1981 1982 2010

National rate % 5.6 8.5 7.7 7.1 6.1 5.8 7.1 7.6 9.7

Cohort, y n Avg. edu

1 437 17 18 19 20 21 22 23 24 25 53 13.29

2 1,690 16 17 18 19 20 21 22 23 24 52 13.33

3 1,666 15 16 17 18 19 20 21 22 23 51 13.26

4 1,677 14 15 16 17 18 19 20 21 22 50 13.02

5 1,633 14 15 16 17 18 19 20 21 49 12.98

6 1,508 14 15 16 17 18 19 20 48 13.25

7 1,561 14 15 16 17 18 19 47 13.19

8 1,563 14 15 16 17 18 46 13.15

9 950 14 15 16 17 45 13.23

Notes: Cohort 1 is the oldest cohort and cohort 9 the youngest. At the time of the �rst survey in

1979, cohort 1 is 22 years old and cohort 9 is 14 years old. Cohort 1 faced a national unemployment

rate of 5.6 when they were 17 years old in 1974, and in 2010 had on average 13.29 years of education.

Cohort 9 faced an unemployment rate of 9.7 when it was 17 in 1982, and in 2010 had on average

13.23 years of education.
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Table 2. Characteristics of the sample

Men Women

Full sample Valid afqt Full sample Valid afqt

Mean AFQT 0.00 -0.00

St.dev. AFQT 1.03 0.97

Mean age in 1979 17.88 17.82 17.91 17.88

Avg. completed yrs. 12.99 13.06 13.37 13.43

Urban (%) 68.39 68.58 72.88 72.65

Avg. siblings 3.67 3.67 3.70 3.71

Father completed yrs. 11.00 11.04 10.89 10.90

Mother completed yrs. 10.94 10.97 10.80 10.82

n 6,403 5,951 6,283 5,927

Notes: AFQT scores are standardized by cohort and calculated. Educational attainment is

determined by looking at an individual�s entire history ending by 2010. Urban, siblings, and

parental education are all documented at the time when the individual was �rst surveyed in 1979.
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Table 3. Years of completed education & the unemployment rate

National rate State rate

i ii iii iv i ii iii iv v

Rate .057 .064 .050 .086** .020 .024 .019 .010 -.000

(.489) (.045) (.033) (.030) (.033) (.024) (.022) (.035) (.037)

AFQT 1.470*** 1.153*** 1.153*** 1.442*** 1.143*** 1.191*** 1.203***

(.019) (.023) (.024) (.042) (.028) (.028) (.031)

Family controls x x x x x

Fixed-e¤ects x x

Cost controls x x

n 6,357 5,913 5,913 5,913 6,166 5,757 5,757 5,757 5,037

Notes: * indicates signi�cance at the 10% level; ** at the 5% level; and *** at the 1% level.

Family controls are siblings, parental education, parental labor force status, and parental occu-

pation. Cost controls are average in-state tuition at public universities, average Pell grant award

amount, the federal or state minimum wage, and the average wage of production manufacturing

workers. Standard errors are clustered by cohort in the national-level speci�cations and by state

in the state-level speci�cations.
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Table 4. Years of completed education &
the unemployment rate by AFQT quintile

National State

AFQT quintile Rate n Rate n

0-20th .062 1,286 -.011 1,062

(.071) (.070)

20-40th .090 1,128 -.050 995

(.051) (.053)

40-60th -.005 1,105 -.032 962

(.032) (.088)

60-80th .107** 1,149 .109* 966

(.038) (.059)

80-100th .167* 1,245 -.045 1,052

(.077) (.080)

Notes: * indicates signi�cance at the 10% level; ** at the 5% level; and *** at the 1% level. The

coe¢ cients reported are average marginal associations with standard errors below. All regressions

include controls for AFQT, siblings, parental education, parental labor force status and occupation,

average in-state tuition at public universities, average Pell grant award amount, the federal or state

minimum wage, and the average wage of production manufacturing workers in the state. State-

level regressions include state and year �xed-e¤ects. Standard errors are clustered by cohort in the

national-level speci�cations and by state in the state-level speci�cations.
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4 Appendix

4.1 National Longitudinal Survey of Youth 1979

The survey is a nationally representative sample of civilian, military, and minority or disad-

vantaged populations consisting of 6,403 men and 6,283 women between the ages of 14 and

22 at the time of their �rst interview in 1979. Follow-up surveys were conducted annually

until 1994, after which participants were interviewed every other year.

Three subsamples comprise the NLSY79. A cross-sectional sample of 6,111 respondents

represent non-institutionalized civilians. A supplemental sample of 5,295 civilian Hispanic

or Latino, black, and economically disadvantaged non-black/non-Hispanic respondents. A

sample of 1,280 respondents represent the population serving in the U.S. military.

4.2 State unemployment rates

The BLS historical database of state model-based estimates is limited to 1976 and later.

During the early 1970s, BLS �rst undertook e¤orts to supplement the state CPS samples.

Prior to that, each state�s sample was a by-product of the national sample. The less populous

states had very small samples�far too small for reliable estimation. Annual-average estimates

from the CPS date back to 1970 for about half of the states (the larger ones). For smaller

states, it is believed that there are no reliable or comparable data for the 1970-75 period (see

www.gpo.gov/libraries/ for more information).

4.3 Average manufacturing wages 1974-1982

Data is acquired through the University of Minnesota�s Integrated Public Use Microdata

Series and calculated from the March Supplement of the Current Population Survey (CPS).

Product manufacturing is de�ned along industry codes designated by the North American In-

dustry Classi�cation System (NAICS). According to the NAICS, "The Manufacturing sector

comprises establishments engaged in the mechanical, physical, or chemical transformation

of materials, substances, or components into new products. Establishments that transform

materials or substances into new products by hand or in the worker�s home and those en-

gaged in selling to the general public products made on the same premises from which they

are sold, may also be included in this sector" (http://www.bls.gov/iag/tgs/iag31-33.htm).

The average wage is de�ned as current total yearly wage and salary income divided by

weeks worked and weekly hours worked. Income values of 0 or 1 and top-coded values are

omitted. CPS provided weights are applied to adjust for the sampling design. In the years

1974, 1975, and 1976, only a selection of states are available. For the rest of the states their

region-division average must be used. Those divisions are: New England, Middle Atlantic,
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East North Central Division, West North Central Division, South Atlantic Division, East

South Central, West South Central Division, Mountain Division, and Paci�c.

4.4 Hypothetical wage o¤er questions

A unique feature of the NLSY79 data is that it asks questions that aim to quantify an

individuals�willingness to work. NLSY79 respondents were asked whether they would accept

a hypothetical job o¤er at multiple wage rates. The question states, "If (next summer/right

now) you were o¤ered a full-time job at ($2.50/$3.50/$5.00 hr), do you think you would

accept it?" If a respondent answer no to the �rst o¤er of $2.50, the wage o¤er increases to

the next highest level. The wage o¤er is not increased for respondents who accept an o¤er.

Low wage o¤ers make entering the labor market less attractive, lowering the opportunity

cost of additional education. Asking how respondents would withhold labor is one way to

observe the salience of opportunity costs in the decision-making processes of 17 year olds.

The percentage of 17 year old respondents who answered "yes" to accepting a hypothetical

job o¤ers in 1979 increases dramatically when the wage o¤er goes from $2.50/hr. to $5.00/hr.,

regardless of the job type.

When respondents are grouped into AFQT quintiles, the percentage accepting hypothet-

ical wage o¤ers show di¤erences by cognitive ability. For example, only 15.69% of the lowest

quintile would reject $5.00/hr. for washing dishes, while 33.92% of the highest quintile would

reject the same o¤er. These questions provide suggestive evidence that 17 year olds facing

high school graduation are responsive to changes in outside wage o¤ers and that responses

di¤er by AFQT quintile.

4.5 NLSY79 state identi�ers

The NLSY79 reports the state of residence at age 14 for almost all individuals in the sample.

State of residence at age 17 is only observed for 5,582 individuals (speci�cally for individuals

ages 14-17 in 1979), so I use state of residence at age 14 for the remaining observations.

Of the subsample with residence reported at both 14 and 17, about 93% report the same

residence at both ages, suggesting that residence at age 14 is a good proxy for residence

at age 17. Out of the sample of 5,346 observations with both a valid reported residence

at 14 and 17, only 389 individuals report living in a di¤erent state at age 17 (7.28% of

the sample). I have no reason to believe mobility behavior of 18-22 years olds in 1979 is

dramatically di¤erent when they were 14-17 years old. Furthermore, this group occupies a

trivial portion of each quintile sample.
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Appendix Table A. State unemployment rates 1974-1982

State Low % High % n State Low % High % n

Alaska 6.8 10.6 31 Montana 5.2 8.2 90

Alabama 5.5 13.2 389 North Carolina 4.5 9.5 465

Arkansas 5.2 9.5 142 North Dakota 3.6 5.0 16

Arizona 5.1 12.1 138 Nebraska 2.6 5.7 59

California 6.3 10.0 1223 New Hampshire 3.8 9.1 19

Colorado 4.1 7.8 220 New Jersey 6.3 10.5 477

Connecticut 5.2 9.1 275 New Mexico 6.3 9.9 122

Delaware 7.3 9.8 9 Nevada 4.8 9.9 18

Florida 6.1 10.7 515 New York 6.4 10.2 900

Georgia 5.2 8.6 448 Ohio 4.8 12.7 730

Hawaii 5.1 9.3 13 Oklahoma 3.3 7.2 210

Iowa 2.2 8.1 126 Oregon 6.1 11.6 60

Idaho 5.1 9.0 10 Pennsylvania 5.1 11.3 538

Illinois 4.2 11.3 399 Rhode Island 7.7 10.9 5

Indiana 5.2 11.9 236 South Carolina 5.0 10.7 309

Kansas 3.1 6.5 71 South Dakota 2.7 5.5 44

Kentucky 4.9 10.8 47 Tennessee 5.1 11.7 239

Louisiana 6.5 10.2 115 Texas 4.3 6.9 839

Massachusetts 5.5 11.2 258 Utah 3.9 8.3 25

Maryland 4.7 8.2 138 Virginia 4.5 7.4 263

Maine 6.4 10.3 9 Vermont 4.9 9.4 52

Michigan 7.1 15.6 600 Washington 6.7 11.8 157

Minnesota 4.0 8.1 219 Wisconsin 4.5 10.3 379

Missouri 4.6 9.2 307 West Virginia 6.0 14.3 174

Mississippi 4.5 11.5 109 DC 6.7 10.6 86

Notes: The table reports the highest and lowest unemployment rates during the years 1974-1982.

There are no individuals residing in Wyoming.
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