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Abstract

What is the worth of a college degree when higher education expands? The relative education 

hypothesis posits that when college degrees are rare, individuals with more education have less 

competition to enter highly-skilled occupations. When college degrees are more common, there 

may not be enough highly-skilled jobs to go around; some college-educated workers lose out to 

others and are pushed into less-skilled jobs. Using new measurements of occupation-level verbal, 

quantitative, and analytic skills, this study tests the changing effect of education on skill utilization 

across 70 years of birth cohorts from 1971 to 2010, net of all other age, period, and cohort trends. 

Higher-education expansion erodes the value of a college degree, and college-educated workers 

are at greater risk for underemployment in less cognitively demanding occupations. This raises 

questions about the sources of rising income inequality, skill utilization across the working life 

course, occupational sex segregation, and how returns to education have changed across different 

life domains.
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Over the past 80 years, the United States experienced a dramatic increase in college 

enrollment and completion. In 1950, only 7.7 percent of people in the United States age 25 

to 29 had a bachelor’s degree or more, but this number tripled to 22.5 percent in 1980, and 

further increased to 31.7 percent by 2010 (Snyder, de Brey, and Dillow 2018). With 

increased state support for universities during the twentieth century (Fischer and Hout 

2006), the increasing cultural value that individuals and employers attach to college 

education (Baker 2011), the diffusion of educational expectations across class lines (Goyette 

2008), and visible economic returns to education stimulating university attendance (Goldin 

and Katz 2008), college is increasingly an institutionalized part of the life course 

(Rosenbaum 2001). Furthermore, the advantages of college appear to be strengthening: the 

monetary returns to education increased dramatically in the last part of the twentieth century 

(Autor 2014; Fischer and Hout 2006; Goldin and Katz 2008). With a strong empirical case 

that “education makes life better”—both directly and by leading to better jobs (Hout 
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2012:394; Kalleberg 2011)—researchers typically treat increases in college education as a 

positive outcome.

The positive news about education has largely displaced older concerns that the expansion of 

college education might not run parallel with an increased demand for skilled labor, leading 

to an erosion of the competitive advantage conferred by a college degree (Berg 1970; Bills 

2016; Brown 1995; Collins 1979; Freeman 1976; Hirsch 1976; Smith 1986). Indeed, several 

decades ago, scholars were concerned about the possibility of relative education effects. 

When college degrees are rare, individuals with more education have less competition to 

enter highly-skilled occupations. When college degrees are more common, there may not be 

enough skilled jobs to go around—some college-educated workers may lose out to others 

and be pushed into low-skilled jobs instead. Many scholars dismiss the relative education 

hypothesis in light of research on wage differentials, but this may be premature. The relative 

education argument applies to skill utilization in the labor market (Hirsch 1976), and only 

indirectly to the wage premium. Wages are a separate outcome subject to institutional as 

well as market forces, such as returns to a specific occupation or industry, union power, and 

favorable regulatory environments for high-income workers (Cappelli 2015; Jacobs and 

Dirlam 2016; Jacobs and Myers 2014; Kalleberg 2011; Lin and Tomaskovic-Devey 2013; 

Tomaskovic-Devey and Lin 2011).

This study combines 40 years of the Current Population Survey data and new measures of 

cognitive skill utilization to re-examine the relative education hypothesis (Flood et al. 2015). 

I begin with a brief overview of differing perspectives on recent trends in returns to a college 

education, explain why wage premiums are not a good proxy for skill utilization, and 

develop new measures of cognitive skill utilization at work based on an analysis of O*NET 

data (see also Liu and Grusky 2013). I then test the relative education hypothesis with these 

direct measures of skill utilization—net of all age, period, and cohort trends that could 

confound the hypothesis. I address the extent to which rising educational attainment across 

birth cohorts pushes college-educated individuals into less-skilled jobs. The findings provide 

new directions for the study of labor market mismatch, occupational sex segregation, and 

labor market careers across the life course. The study also calls into question the prevailing 

explanations for rising income inequality, how the returns to education have changed across 

different life domains, and whether sending more students to college is a viable strategy to 

reduce inequality.

THE RELATIVE EDUCATION HYPOTHESIS: A BRIEF SYNOPSIS

The heart of this study is a test of relative education effects. Relative education theory can be 

summarized by the following points: (1) All else being equal, for individuals to obtain a 

scarce resource such as a good job, they need to have more education than other potential 

applicants. (2) As more individuals attend college in order to obtain better jobs and higher 

social status, these educational credentials no longer help employers narrow down their job 

searches. With a crowd of individuals competing for the same position, employers raise the 

educational requirements to screen for better-qualified applicants, and sometimes there are 

not enough jobs to absorb all of the well-educated workers in the population. As a result, (3) 

the advantage a college degree confers depends on the education level of one’s peers. A 
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person who earns a college degree in the context of a less-educated labor force may be seen 

as highly desirable, whereas in a highly-educated labor pool, that same person is seen as 

minimally qualified rather than elite.

Ultimately, the value of a college degree is not absolute but is relative to the amount of 

education held by one’s peers. The value of a degree depreciates as it becomes more 

common in the labor market, unless skilled jobs increase at a similar or greater rate. With the 

dramatic increase in educational attainment over successive birth cohorts, if all else is equal 

we would expect the value of a college degree to drop. Put another way, we may be 

witnessing degree inflation in the United States, where each individual college degree is less 

effective at helping a worker obtain skilled employment. If this is correct, individuals born in 

later cohorts who have college degrees are less likely to find jobs that utilize the verbal, 

quantitative, and analytic skills they develop in school.

Education as a Positional Good

Educational attainment signals to employers that a job-seeker is desirable (Spence 1973). 

Screening workers for a minimum level of educational attainment is a low-cost strategy for 

removing undesirable candidates: it complies with anti-discrimination regulations, and 

exceptionally well-educated workers may be flagged for further review. But although 

education represents acquisition of skills, it is also a positional good, which means at least 

some of its value is relative—whether you have more or less of it than your competition. 

Hirsch (1976) provides the most vivid explanation of how positional goods work with the 

metaphor of the job queue (see also Reskin and Roos 2009; Thurow 1976). Imagine you are 

in a line for a job in your town, where all job candidates are ordered from most qualified to 

least qualified; if you gain more education, you will probably move forward in the line and 

are more likely to land the job. However, if you move to a new metropolitan area that has 

better-educated job candidates than your previous town, you will find yourself further back 

in line than before. Without any change in your own absolute educational attainment, your 

degree’s power in the labor market has lost value, because a greater proportion of applicants 

are ahead of you in the labor queue. In economies like the United States, relative position in 

the queue is usually more relevant to landing a job than the absolute value provided by 

educational training (Di Stasio 2017; Goldthorpe 2014).

Relative education theorists disagree about what signals college completion sends to 

potential employers. Scholars working within a broad human capital tradition emphasize that 

education signals productive capacity in the workplace. Workers learn skills from a variety 

of sources, but academic college skills are particularly prized by employers and society as a 

whole (Baker 2011). Furthermore, in the absence of concrete knowledge about an 

applicant’s future productivity, education completion may signal the capacity to learn new 

tasks (Spence 1973).

In contrast, the credentialist strain of relative education theory suggests that the relationship 

between education, skills, and hiring is spurious: workplace skills are often learned through 

on-the-job training. Credentialist theorists suggest that employers prefer college-educated 

workers for two related cultural reasons. First, employers are looking for workers with high 

levels of cultural capital, and educational attainment signals mastery of dominant U.S. 
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cultural norms (Collins 1979). Thus, when firms look for employees, they believe that 

college-educated workers have a greater work ethic and more poised self-presentation; in 

other words, they seek workers whose cultural training and background matches their own 

(Berg 1970; Brown 2001). Second, by setting an artificial educational bar for new hires, 

workplaces announce their own prestige and status by excluding those with lower social 

standing (Collins 1979).

In both strands of relative education theory, workers who earn a degree are able to better 

signal their desirable qualities to potential employers. The signal helps applicants distinguish 

themselves from others and moves them further toward the front of the labor market queue. 

Therefore, young adults with sufficient resources and ability often stay in school until they 

reach a desirable position in the labor market queue to advance their careers (Goldthorpe 

2014; Thurow 1976; Van de Werfhorst and Andersen 2005).

Dynamics and Consequences of Degree Inflation

The proportion of individuals attending college rapidly increased over birth cohorts, as 

young adults and their families have increasingly realized that education is an effective path 

toward economic advancement, financial aid and the university system has expanded, and 

high schools have adopted policies encouraging all students to attend college (Goldin and 

Katz 2008; Goyette 2008; Rosenbaum 2001). Thus, to maintain a desired position in the 

labor market, prospective workers in later cohorts must distinguish themselves with more 

education, creating a feedback loop where each individual needs to obtain more education to 

protect against others leapfrogging them in the labor market queue (Collins 1979, 2002; 

Freeman 1976; Hirsch 1976; Thurow 1976; Van de Werfhorst and Andersen 2005).

The expansion of higher education has a number of effects on the labor market. From the 

human capital perspective, college education increases an individual’s skills,1 but mass 

education increases the number of skilled individuals, making it harder for each degree-

holder to stand out2 (Smith 1986). From the credentialist perspective, if everyone has the 

same cultural qualifications, employers will insist on higher-prestige or more advanced 

degrees to maintain the same selectivity (Collins 1979, 2002). Furthermore, just as the 

economy cannot absorb particularly large birth cohorts (Easterlin 1987; Pampel and Peters 

1Human capital theorists in this tradition tend to emphasize “hard” skills such as verbal, mathematic, and analytic skills over “soft” 
skills such as interpersonal demeanor.
2The human capital approach might pay too much attention to the advantages conferred by college and not enough on a degree’s 
relationship with latent traits, or on heterogeneity within colleges themselves. In a draft of this article, one reviewer suggested that 
latent personality traits or cognitive abilities are activated and certified by college education. In other words, there is an interaction 
between “good latent traits” (GLTs) and college education, and increasing the number of college-bound undergraduates may mean a 
larger number of college-educated job-seekers with worse cognitive skills or personality traits. It is important to note that this is only 
true if GLTs are fixed as a proportion of the population and are not modifiable by the college environment, and if GLTs are unrelated 
to college completion.
Similarly, another reviewer suggested that perhaps the explosion of lower-tier college options led to college graduates with fewer 
skills. There is likely greater heterogeneity among college-educated workers today, but this is unlikely to explain a divergence between 
skill utilization and income.
Under either scenario, college-educated job-seekers would increasingly find worse jobs and have lower incomes because the 
population of college-educated job-seekers has become less desirable. GLTs and college preparation likely have similar effects on 
obtaining high-skilled work and income; this is because high-skilled work is a major determinant of income (Cappelli 2015) and 
because traits and college preparation should both be rewarded in workplace contexts. If GLTs or college preparation had an effect on 
income but not occupation, this would result in rising within-occupation inequality, which has not increased steadily over time (Mouw 
and Kalleberg 2010). However, future research should investigate increasing heterogeneity among college graduates, and whether it 
could interact with relative education levels.
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1995; Slack and Jensen 2008), it may not be able to absorb larger numbers of college-

educated individuals in the contemporary labor market. From all perspectives, adding a large 

number of educated individuals to the queue without a comparable increase in the number of 

jobs means more people are unable to turn their college degree into skilled work. These 

individuals are said to be “overeducated” or “underemployed by skill underutilization” 

(Burris 1983:454; Clogg 1979:9). Thus, academic degrees are subject to inflation in the 

labor market. Just as an oversupply of money makes each dollar less valuable, an excess of 

degrees makes each one less important (Collins 2002). Or, as Hirsch (1976:5) says, “If 

everyone stands on tiptoe, no one sees better.”

Research on skill underutilization suggests this is a special type of labor market mismatch, 

in which workers have a poor fit with their jobs (Handel 2003). Just as an individual may 

struggle to find a job close to home, or a job that provides an appropriate number of work 

hours, obtaining a position that does not fully utilize one’s collegiate skills is a poor 

outcome (Kalleberg 2008). At the individual level, low-skilled work often results in worse 

extrinsic and intrinsic rewards for the employee (Kalleberg 2011). Educational mismatch at 

work also has a scarring effect on employees, so that skill underutilization early in a career 

hurts subsequent attempts to earn later jobs (Pedulla 2016). Finally, a nation’s economy 

cannot take advantage of its workers’ skills, keeping the nation below full working capacity 

and rendering educational training unnecessary (Clogg 1979; Hirsch 1976).

Some recent evidence suggests that the relative education theory is correct, and that college 

degrees have lost power in the labor market. Overeducation has increased dramatically since 

1972, with individuals steadily taking jobs for which they are overqualified (Vaisey 2006). 

Bol (2015) finds that increases in education have eroded the absolute earning power of 

college degrees in industrialized nations, Boylan (1993) finds that college-educated workers 

displace those with a high school diploma from lower-skilled jobs, and Bernstein (2007) 

argues that sex work has become an avenue for well-educated women to supplement 

incomes. Finally, newspaper columnists and trade groups show numerous cases where 

companies increasingly hire workers with college degrees, even for jobs that should not 

require one (Burning Glass 2014; Rampell 2013). However, the most extensive evidence for 

the relative education hypothesis in the United States is approximately 40 years old (Berg 

1970; Collins 1979; Freeman 1976; but see Brown 1995), with recent research arguing 

against relative education effects in the United States (Goldin and Katz 2008; Hout 2012).

MONETARY RETURNS TO EDUCATION

Relative education theory is a simple, theoretically robust account of the effects of 

educational expansion on obtaining skilled work. However, there is a major set of contrary 

findings: relative education theory suggests that the value of a college degree is on the 

decline, but evidence shows that the dollar return to college degree has increased over the 

past few decades in the United States (Goldin and Katz 2008). With few exceptions, 

sociologists largely agree that this evidence refutes relative education theory as it applies to 

the United States3 (e.g., Baker 2011; Handel 2003; Hout 2012; Pfeffer and Hertel 2015; 

Rauscher 2015; for a dissenting view, see Collins 2002).
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The primary theory and evidence against the relative education hypothesis in the United 

States is “skill-biased technological change” (SBTC): growth in educational attainment in 

the United States led to major technological advances and business productivity starting in 

the late twentieth century (Goldin and Katz 2008; Liu and Grusky 2013; see also Rauscher 

2015), and the sharp increase in the demand for college-educated workers allegedly 

outstripped the supply of college graduates, leading to a skills shortage in the U.S. labor 

market (Goldin and Katz 2008; but see Cappelli 2015). The evidence for the hypothesized 

skills shortage is demonstrated by the increased monetary return to education, which 

indicates there are not enough skilled workers to fill all the job positions.

Recent research suggests revisions to the SBTC thesis but does not contradict it. Liu and 

Grusky (2013) demonstrate that the increasing dollar return to education is driven mostly by 

the increasing return to occupation-level analytic skill; net of skill, education provides only a 

slightly greater advantage in 2010 than it did in 1985. This finding echoes Mouw and 

Kalleberg (2010), who find that wage inequality is disproportionately driven by changes to a 

few occupations, such as managers and computer systems analysts, and that the effect of 

education has not changed since 1992. Many occupations that supposedly have a shortage of 

skilled workers—such as STEM fields—have seen no income gains at all (Teitelbaum 

2014).

However, there is a flaw in skill-biased technological change theory: it is only valid if 

changes in wages are primarily due to changes in supply and demand for skills. This is a 

major problem because increasing income polarization by occupation is due to a large host 

of factors beyond increased demand for skilled workers (Boylan 1993; Cappelli 2015; 

Kalleberg 2011). Starting in the 1980s, neoliberal policies favored higher-paid occupations, 

unions became less powerful and less able to set wages, and the white-collar financial 

industry began to capture an increasing share of income in the United States (Jacobs and 

Dirlam 2016; Jacobs and Myers 2014; Kristal and Cohen 2016; Lin 2015; Lin and 

Tomaskovic-Devey 2013; Tomaskovic-Devey and Lin 2011; Volscho and Kelly 2012). If the 

United States has shifted toward a winner-take-all economy—where income is highly 

polarized between good and bad paying jobs (Hacker and Pierson 2010)—being on top of 

the occupational pyramid is far more lucrative than in the past, and educated workers would 

stand to benefit.4

If relative education theory is correct, then individuals with college degrees are increasingly 

being shuffled into lower-skill jobs (Hirsch 1976). However, the dramatic increase in 

monetary returns to certain occupations means that individuals who do obtain high-skill jobs 

are compensated more than ever before (Liu and Grusky 2013; Mouw and Kalleberg 2010). 

And because individuals with greater educational credentials often land jobs closer to the top 

of the occupational hierarchy, the dollar returns to education may rise even as a smaller 

3Many of these assertions have not been subtle. Baker (2011:10) writes: “[T]he notion of credentialism should be laid to rest so that 
broader hypotheses about widespread educational credentialing in postindustrial society can be considered.” In a similar vein, Hout 
(2012:391) argues: “As evidence of a true causal effect of education on pay accumulates, the discussions of credentialing, training 
robbery, and overeducation become irrelevant.”
4Furthermore, the growth of neoliberal policy in the United States explains why the relative education hypothesis holds in the 
developed world overall, but not in the United States (Bol 2015).
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proportion of college-educated individuals benefit (Boylan 1993; Smith 1986). This logic 

does not assume that wages are a proxy for demand, as Goldin and Katz (2008) imply: the 

relationship between the demand for skilled workers and salaries is not only imperfect and 

limited, but it also varies over time. Although we do not yet know for certain, it is therefore 

possible that the wage premium is increasing despite a glut of college-educated workers.

Furthermore, it is important to note that in the present U.S. economy, a failure to land at the 

top of the occupational hierarchy poses major problems for workers. Many middle-class 

occupations have shrunk in the United States due to technological advances, offshoring, and 

economic restructuring (Kalleberg 2011). In the years following World War II, college-

educated workers who failed to translate their degrees into high-skilled work may have been 

able to find middle-class jobs anyway. However, with stagnant and declining middle-class 

occupational growth and rapid expansion of the low-skilled service sector, college-educated 

workers may slide far down the occupational hierarchy in the present economic 

circumstances.

Studies of the educational wage premium are important, but they cannot disprove the relative 

education hypothesis, because wages and salaries are governed by institutional forces 

beyond labor queuing (Hirsch 1976; see also Smith 1986). If analysts wish to evaluate the 

relative education hypothesis, they should investigate whether college-educated individuals 

are increasingly likely to take lower-skilled jobs. In particular, we would expect changes in 

verbal, quantitative, and analytic skill utilization at work, because college directly improves 

these academic skills that are prized in the job market (Baker 2011).

Formulating Hypotheses

Both SBTC and relative education theory argue that the supply of educated workers and the 

growth of high-skilled jobs change at different rates. Under the SBTC hypothesis, a shortage 

of skilled workers would occur as more technological change and economic growth—which 

is often driven by increasing rates of education—generates a boom in high-skilled jobs 

(Acemoglu and Autor 2012; Goldin and Katz 2008; Rauscher 2015). With more high-skilled 

jobs available, college degree-holders will increasingly find it easier to find jobs that require 

more verbal, quantitative, and analytic skills. This means as the proportion of college-
educated individuals rises, individual degree-holders will end up in jobs that require more 
cognitive skills, and the relationship between education and skill utilization will strengthen.

Alternatively, if relative education theory is correct, higher-education expansion will lead to 

more new college graduates than new highly-skilled jobs, and other factors that lead to the 

growth of high-skilled jobs will not make up the difference. Because the rate of college 

graduates increases faster than the rate of skilled jobs, there is more competition for each 

skilled job. With increased competition, it is harder to obtain highly-skilled work, and the 

relationship between education and finding skilled work should weaken. Therefore, as the 
proportion of college-educated individuals increases across birth cohorts, individuals with 
college degrees will end up in jobs that require fewer cognitive skills, such as verbal, 
quantitative, and analytic reasoning capabilities.
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The result of this process is twofold. First, we would expect individuals with college degrees 

to work in less cognitively demanding jobs when more of their peers have graduated from 

college. Second, we would expect that as college-educated individuals work less cognitively 

demanding jobs, the gap in skill utilization between college-educated and non-college-

educated workers will narrow. As a result, the advantage of a college degree should decline 

in both absolute and relative terms: college graduates should find less skilled work compared 

to previous eras, and college graduates will have less of an advantage in obtaining skilled 

work.

ACCOUNTING FOR DIFFERENT TEMPORAL AND SEX-BASED TRENDS

Scholars studying changes in the relationship between education and work should be 

especially sensitive to two analytic issues. First, researchers should remove potential sources 

of spuriousness across age, period, and cohort (Clogg 1979; Glenn 2003). Second, men and 

women should be analyzed separately to account for changing male–female gaps in 

education and occupational participation since 1960 (e.g., Buchmann and DiPrete 2006; 

England and Li 2006; Reskin and Roos 2009; Tomaskovic-Devey et al. 2006).

Advantages of an Age-Period-Cohort Design

Because individuals who enter the labor force primarily compete against people a few years 

earlier and later than them, cohort-level education should increase competition and make it 

harder to obtain skilled work (Easterlin 1987; Freeman 1976; Pampel and Peters 1995; Tenn 

2005). Employment outcomes at the start of one’s career also affect later work trajectories, 

so especially tight labor markets and widespread underemployment may scar entire cohorts 

of workers (Elder 1999; Pedulla 2016). However, other trends across birth cohorts could bias 

the results and should be accounted for, such as the effects of cohort size on employment 

opportunities (Easterlin 1987; Slack and Jensen 2008). Because age, period, and cohort are 

perfectly correlated with each other,5 any time-varying trend that affects changes in skill 

utilization and is also correlated with educational attainment could lead to spurious results 

(Clogg 1979; Glenn 2003). Normally, age-period-cohort (APC) models are used to 

disentangle these effects; these models can be repurposed to partial out spurious age, period, 

and cohort effects that otherwise may confound the relationship between education and skill 

utilization.

What are some of the age, period, and cohort changes that could occur at the same time as 

changes in educational attainment and skill utilization? First, a number of institutional 

changes to workplaces and the labor market occurred between 1970 and 2010 that affected 

population-level skill utilization. These include companies’ increasing tendency to lay off 

unwanted workers during robust economies, employer reluctance to retrain workers, and 

offshoring of jobs to other countries (Cappelli 2015; Kalleberg 2011). These changes, along 

with macro-level economic booms and busts, have a potential relationship with the growth 

and loss of certain occupations and therefore affect the total amount of skill utilization 

(Clogg 1979; McKee-Ryan and Harvey 2011). Institutional and demographic changes also 

5Period minus age always equals cohort, meaning they form a perfect linear relationship and will always be correlated with each other.
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may exert a cohort effect on skill utilization. Workers entering labor markets in the mid-

twentieth century benefitted from internal labor markets whereas later cohorts did not, while 

the especially large baby boom cohorts experienced increased labor market competition for 

jobs (Easterlin 1987; Slack and Jensen 2008), and curricular changes in K-12 school systems 

led to different skill sets in later cohorts (Cappelli 2001; Schoenfeld 2007; Slack and Jensen 

2008; Thornton 2008). Finally, there should be substantial relationships between age, 

cohort-level education, and skill utilization. Later cohorts of workers are the most likely to 

get a college degree, but they are also the youngest and least likely to have advanced far in 

their careers (Clogg 1979). This gives them less time to accumulate human capital at work, 

or to advance into mid-career jobs with higher skill requirements. Age-period-cohort models 

are ideal in this case because they can simultaneously partial out the variance associated 

with birth cohort size, macro-economic booms and busts, and any other time-varying trend 

that could bias the results.

In addition, age-period-cohort models can accommodate the changing effects of race, 

marital status, and region on skill utilization that would otherwise bias the present findings. 

For example, we would expect that passage of anti-discrimination laws and their 

implementation in the twentieth century generated cohort differences in the return to 

education by race (del Río and Alonso-Villar 2015; Dobbin 2009). However, if employer 

preferences have not become more egalitarian over time (see Quillian et al. 2017), then we 

should expect to find more African American and Latino workers in under-skilled jobs. 

Employment outcomes also differ substantively by region and the type of metro area, 

partially because certain regions have more vibrant economies but also because cost-of-

living differences lead to differences in wages (Bishop, Formby, and Thistle 1992; 

McLaughlin and Perman 1991). Furthermore, it is important to remove variation associated 

with regional economies that change over time, such as the flight of manufacturing jobs (and 

their associated skills) to developing countries or other parts of the United States. The age-

period-cohort design accommodates these compositional shifts.

Accounting for Sex-Specific Trends

Additionally, any observed change in the relationship between education and labor market 

outcomes could be due to women’s increased prominence in higher-education institutions 

and the labor force. Sex stratification in relation to higher education and the workplace 

happens at several distinct points in the life course, including differential access to higher 

education, different educational and social experiences on campus, and differentiated 

economic returns to college (Jacobs 1996). Moreover, the sex differentials in occupational 

attainment and the broad economic benefits of a college education have changed markedly 

over the past 50 years (Buchmann and DiPrete 2006; England and Li 2006; Tomaskovic-

Devey et al. 2006). Put another way, women’s educational and labor market experiences are 

different from men’s, and the relationship between women’s and men’s educational and 

labor market experiences has evolved over the past 50 years in different ways (Cotter, 

Hermsen, and Vanneman 2001; Reskin 1993; Reskin, McBrier, and Kmec 1999; Reskin and 

Roos 2009). Separate models by sex are therefore necessary to capture men’s and women’s 

positions in labor market queues and how they change over time.
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One major change in sex stratification over the prior 50 years is the dramatic increase in 

women attending and graduating from college. Historically, U.S. college campuses were 

dominated by men, but women currently have a slight edge in college completion rates 

(Buchmann and DiPrete 2006). However, women are still less likely to apply to and attend 

elite academic institutions (Bielby et al. 2014; Jacobs 1996; Turley, Santos, and Ceja 2007). 

Furthermore, mass expansion of college education led more women from disadvantaged 

families to apply to college, but men from those families are less likely to attend college 

(Buchmann and DiPrete 2006). Thus, women from later birth cohorts are more likely to go 

to college, but they may also increasingly suffer from disadvantages in family background or 

institutional prestige.

When women did attend college, they typically majored in female-typed disciplines such as 

nursing and education. These majors provide less analytic and quantitative skill development 

but more verbal skill development (for examples, see England and Li 2006). Although 

differences have not been erased, women today are more likely than before to major in male-

typed fields such as business, life sciences, and mathematics (Jacobs 1996; but see England 

and Li 2006), and they have made progress entering male-dominated, high-skilled 

workplaces (Baunach 2002; Queneau 2006; Tomaskovic-Devey et al. 2006).

Due to these factors, men’s and women’s trajectories should differ for three main reasons. 

First, college-educated women should have greater access to high-status jobs today than in 

the 1970s, which opens up more opportunities to use college degrees in skilled occupations. 

Second, the increased number of women entering high-skilled work means highly-educated 

men increasingly have more job market competition from educated men and women. Thus, 

women should have more opportunities today than in the past to partially counteract rising 

competition, whereas men face a steeper increase in labor market competition as women 

enter male-typed jobs. This should lead to a greater decline in skill utilization among 

college-educated men than among women. Third, the demand for female-typed occupations 

has grown dramatically at the same time that growth in male-typed occupations has 

plateaued (Cotter et al. 2001; Kalleberg 2011). As a result, women should have less 

difficulty than men obtaining work as college education rates rise. This trend may be 

exacerbated by the increasing feminization of previously male-typed working-class 

occupations, which limits the fallback options for college-educated men who cannot find 

skilled work (Reskin and Roos 2009).

METHODS

The present study asks whether individuals from better-educated cohorts are pushed into 

less-skilled work by increasing cohort competition. In contrast to research that uses wages as 

a proxy for skill utilization, I develop occupational skill ratings using O*NET data alongside 

a measure of substantive significance to interpret the effect of education on skill utilization 

as the higher-education system expands. Using the skill ratings and the Annual Social and 

Economic Supplement from 1971 to 2010, I examine how individuals’ education levels 

affect skill utilization when education rises in their birth cohort and region net of age, 

period, cohort, and other demographic trends.
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DATA

The Annual Social and Economic Supplement (ASEC)—conducted as part of the Current 

Population Survey (CPS) every March—is an ideal dataset for this analysis (Flood et al. 

2015). The ASEC includes a large number of demographic and occupational variables, 

repeats them across a long period of time in a comparable way, and is large enough to 

produce stable results in an APC analysis.6 The variables in this analysis are all consistently 

available from 1971 to the present, and thus I use all ASEC data between 1971 and 2010. I 

exclude part-time workers who prefer part-time work to a full-time job.7 Individuals who 

choose part-time work may not necessarily be getting less of a return on their education, in 

contrast to those who have part-time work because they cannot obtain full-time employment. 

I also limit the analysis to individuals older than 25, because four-year degree completion 

usually occurs by then, and I exclude individuals older than 62 because they may move into 

retirement jobs that are substantially different from their earlier careers.

The detailed occupational codes in ASEC are especially important to this analysis because 

they allow one to link each employed individual to their likely job tasks. Until 2003, the U.S. 

Department of Labor used trained, independent raters to assess the skill levels of all 

occupation categories listed by the U.S. Census. This was published in either the Dictionary 

of Occupational Titles or the Department of Labor’s O*NET database (Boese et al. 2001). 

With multiple measurements for verbal, quantitative, and analytic skills, the Department of 

Labor’s skill utilization ratings are the most comprehensive database of occupational skills 

in the United States. They are therefore the best option for large-scale, quantitative analyses 

of occupational skill in economics and sociology (see Autor and Dorn 2013; Liu and Grusky 

2013).

I construct the dependent variable with confirmatory factor analysis to predict verbal, 

quantitative, and analytic skill factor scores for each occupation (see also Liu and Grusky 

2013; Yu and Kuo 2017). The indicators come from the 2003 O*NET database. I follow 

Boese and colleagues’ (2001) recommendation and use a one-year database instead of 

multiple years; prior analyses show very little change in skill ratings over time (Liu and 

Grusky 2013). With little change in skills, the findings in this study represent changes in the 

amount of people entering an occupation, not changes to the jobs themselves.

I estimate factor scores for verbal skills from observed skill ratings for oral comprehension, 

written comprehension, and written expression; quantitative skills from indicators for 

mathematics knowledge and mathematical reasoning skill; and analytic skills from 

measurements of on-the-job learning and complex problem-solving skill. These skill ratings 

6APC models remove time trends associated with aging, cohort change, and historical changes, all of which could be correlated with 
rising levels of educational attainment. But because age, period, and cohort together form a perfect linear combination, additional 
constraints are necessary to identify the model. When coupled with a large number of dummy variables for period and cohort—which, 
depending on the constraints applied, can number between 18 and 100 before any interactions or other variables are included—APC 
models become very unstable in smaller samples.
7In the Current Population Survey, all participants who worked part-time were asked why they worked part-time. If an individual who 
wants full-time work cannot get it, then they are getting a lower return on their degree and thus are comparable to full-time workers. 
However, many respondents stated that they actually preferred a part-time job, which would mean that obtaining a part-time job would 
actually be a labor market reward in itself. Because this represents a qualitatively different set of job-seeking behavior, I exclude these 
participants from the analysis.
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comprise the dependent variables for the analysis. I then use consistent occupational codes 

developed by Autor and Dorn (2013) and Dorn (2009) to harmonize job ratings across 

multiple years. As Liu and Grusky (2013) note, skill is multidimensional; individuals may 

have high levels of mathematical knowledge but not analytic reasoning, and the same is true 

of jobs. Therefore, separate measures for each skill level is the best approach. More 

information on the construction of these variables is located in the Appendix. The skill 

ratings used in this study are posted at a public research archive and are also in Part C of the 

online supplement.8

To test the relative education and skill-biased technological change hypotheses, I report three 

sets of independent variables: variables for cohort-level educational attainment, individual-

level educational attainment, and an interaction between the two to show how the returns to 

education change as educational attainment increases across cohorts. I calculate cohort-

specific relative education within region and time period (see also Goldin and Katz 2008; 

Horowitz 2015; Tenn 2005). To reflect different levels of education across the country, I 

calculate the proportion of individuals with a four-year degree by subdividing the sample 

into the nine different census regions, subdividing each region by five-year periods, and then 

calculating the number of individuals with a four-year degree for five-year birth cohorts. 

This approach captures competition more accurately than would an overall measure of 

period-based educational attainment, because people are generally in competition with 

others who are a few years older or younger in a specific labor market (Easterlin 1987; 

Freeman 1976; Horowitz 2015; Pampel and Peters 1995). All control variables are included 

in all models.

Figure 1 shows the proportion of individuals who have earned a college degree for each 

census division over cohorts. There is substantial heterogeneity in educational attainment 

across different census divisions, although all regions show a secular increase in educational 

attainment. For example, only 7.3 percent of respondents in the 1915 to 1919 cohort within 

the East-South Central Division9 have a four-year college degree; this more than triples to 

28.7 percent by the 1980 to 1984 cohort. Change is even more dramatic in the Northeast 

Division, where the number of respondents with a four-year degree increases more than 

fourfold, from 10.1 percent in the 1915 to 1919 cohort to 46.8 percent in the 1980 to 1984 

cohort. In general, the largest increases came along the Atlantic coast (Northeast, Mid-

Atlantic), and the smallest increases came in the western portion of the United States 

(Pacific, Mountain West).

I use the measure of relative education, dummy variables for educational attainment, and an 

interaction between the two to identify how the returns to education change as educational 

attainment rises. I use three dummy variables for educational attainment—completed some 

college, completed a four-year degree, or earned more education than a four-year degree, 

with individuals who have completed no college as the reference category. Using dummy 

variables is the best solution for estimating nonlinear returns to education, because in the 

United States, degree completion has more substantial effects on job market outcomes than 

8The skill scores may be accessed in Part C of the online supplement or downloaded at https://dx.doi.org/10.17605/OSF.IO/FNQV7.
9This census division consists of Alabama, Kentucky, Mississippi, and Tennessee.
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years of education (Bills 2016). I then interact the proportion of individuals with a college 

degree with the series of dummy variables for education level. Table 1 lists the key 

independent variables, dependent variables, and additional covariates.

ANALYSIS

I estimate six separate regression models that test the effects of education on verbal, 

quantitative, and analytic skill utilization, separately for men and for women. The key 

independent variables are the cohort-, period- and census division–specific proportion of 

individuals with a four-year degree, and the interaction between educational attainment and 

the proportion of four-year degree-holders. I also include a large number of additional 

covariates to partial out potentially spurious explanations. The most important covariates are 

variables for age, period, and cohort. I operationalize age, period, and cohort using different 

time scales: I estimate age effects using linear, quadratic, and cubed functional forms; period 

effects using one-year intervals; and cohort effects using five-year cohort groupings (Yang 

and Land 2008). Yang and Land (2008:301) refer to this as a “fixed-effects” model, because 

age and period are treated as dummy variables instead of random effects. However, the term 

“fixed-effects model” leads to some confusion, because it also describes an econometric 

regression model that only measures within-unit changes over time (Halaby 2004:514). 

Thus, some researchers may prefer the term “dummy variable model,” because period and 

cohort are represented as dummy variables instead of random effects.

It is important to note that there is considerable disagreement over the best way to estimate 

APC models. To break the linear relationship between age, period, and cohort, a constraint 

needs to be added to the APC model, which sometimes leads to inconsistent age, period, or 

cohort estimates (Luo and Hodges 2016; Luo et al. 2016; Yang, Fu, and Land 2004). 

Although the age, period, and cohort trends in this study are not the primary focus of the 

analysis, inaccurate estimation of temporal trends could bias the key independent variables. 

Thus, it is important to demonstrate that the present findings are robust to alternative models 

for age, period, and cohort. Part A of the online supplement presents five different APC 

models with different philosophical underpinnings, discusses their strengths and 

weaknesses, and uses each to evaluate the relative education hypothesis (Harding and Jencks 

2003; Luo 2015; Riebler, Held, and Rue 2012; Yang and Land 2008). Different age-period-

cohort modeling strategies provide the same support for the hypotheses. The age-period-

cohort trends are not the main focus of this article, but readers may find the overall trends 

useful. For this purpose, I present graphs of age, period, and cohort trends in skill utilization 

in Part B of the online supplement.

I also include several other dummy variables and interactions to account for other potential 

demographic changes across cohorts: race (white, black, Hispanic, other); metro area 

(central city, outside central city, not in a metro area, not identifiable); census division; and 

marital status (married, never married, separated/widowed/divorced). I also include race–

cohort and marital status–cohort interactions. This accounts for changing social conditions 

that could lead to more or fewer dual-earner couples, as well as accounting for changing 

anti-discrimination laws and enforcement. Finally, while it is important to capture changes in 

relative education change across cohorts, features of regional economies may be correlated 
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with absolute education level or historical trends. I therefore include interactions between 

census division and education level, as well as between census division and time period. 

Thus, the full regression model is represented by the following equation (Model 1):

y = β0 + β1 Xcollprop + β2 Xsomecollege + β3 X fouryeardegree + β4 Xmorethanfouryears +

β5 XsomecollegeXcollprop + β6 X fouryeardegreeXcollprop + β7 Xmore4yrsXcollprop + β8 Xage

+ β9 X
age2 +

β10 X
age3 + ∑δ j (Dyear) + ∑δk (Dcohort) + ∑δm (Dmarital status) + ∑δr(Drace) + ∑δa (Dmetroarea) +

∑δd (Dcensusdivision) + ∑δkm (DcohortXmaritalstatus) + ∑δkr (DcohortXrace) + ∑δde

(DcensusdivisionXeducation) +

∑δd j (DcensusdivisionXyear) + εi

Where X represents specific independent variables, β represents a single coefficient, D 
represents a vector of dummy variables, and δ represents a set of coefficients for each 

dummy variable. The findings are robust to models with fewer additional covariates, and 

models with fewer independent variables are available upon request. I conducted all analyses 

in Stata 13. To further validate the model, I also estimated changes in wages as education 

levels rise, and I identified similar findings as previous research: in recent birth cohorts, the 

dollar return to education has increased compared to less-educated individuals’ wages.

One of the benefits of this dataset is its size. With over one million men and over 750,000 

women, the standard errors are unusually small. This means the estimates in this model are 

likely to be stable and close to the true population parameters. It also means that nearly 

every key independent variable is statistically significant at p < .001. It is rarely appropriate 

to interpret statistical significance as an effect size, but this is especially problematic in such 

a large dataset (Kline 2004). A better solution is to develop standards for “substantive” or 

“practical” significance to interpret effect sizes (Bernard, Chakhaia, and Leopold 2017).

To develop these standards, I identified the qualitative differences between descriptions of 

job responsibilities in O*NET and compared them to the quantitative differences in skill 

utilization in my model.10 The results of my qualitative analysis suggest it is very difficult to 

identify gaps between occupations less than .2 points away from each other; thus, 

differences in skill rating less than .2 points are deemed not substantively meaningful. 

However, I was able to consistently identify qualitative differences between occupations that 

were .2 to .4 points apart in skill rating, and jobs that were .4 to 1.0 points apart in skill 

10I developed these standards using the following coding scheme. First, I sorted the full list of 316 occupations by verbal skill 
utilization. I then selected an occupation and downloaded the qualitative description of job responsibilities from O*NET. I then read 
the job descriptions for jobs that had slightly higher and lower verbal skill utilization scores and recorded whether I noticed no 
difference, some difference, a large difference, or a very large difference in verbal skill utilization. I continued reading job descriptions 
and recording the qualitative size of the skill difference between jobs until I consistently identified “very large” differences. I repeated 
this process several times for several different occupations, and then for quantitative and analytic skill utilization.
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rating had large qualitative differences. Occupations more than one point apart in 

quantitative skill rating had dramatically different qualitative task responsibilities. Table 2 

presents a selection of occupational titles, skill scores, and qualitative descriptors of job 

skills.

FINDINGS

Table 3 presents three key sets of covariates from the fixed-effects/dummy-variable models. 

The first is the proportion of the cohort with a four-year degree. The second are the dummy 

variables for educational attainment, and each one represents the effect of a certain amount 

of college compared to not having any college at all. The third are the interactions between a 

college degree and the college proportion in a given birth cohort—these represent the 

relative education effect of education on skill utilization. When this coefficient is negative 

and the others positive, it means the advantages of going to college decline as educational 

attainment rises. When the coefficient is negative and larger than the effect size for college 

proportion, individuals with college degrees are increasingly ending up in lower-skilled jobs 

as the proportion of college-educated persons rises. For example, male participants with 

college experience are more likely to use verbal skills at work than respondents without 

college experience, shown by the positive and statistically significant dummy variables for 

some college, four-year degree, and more than a four-year degree. The positive and 

statistically significant effect of college proportion shows that as the number of college-

educated individuals increases over birth cohorts, so does the verbal skill utilization of 

workers with no college degree. Finally, the interaction terms between education level and 

college proportion are all negative; thus, although individuals with college experience use 

verbal skills more than those without a college background do, this advantage declines as the 

proportion of college-educated individuals increases.

The findings across all six fixed-effects/dummy-variable models are listed in Table 3, and 

they are broadly similar across men and women, as well as across all three skill domains. 

Individuals with college degrees utilize more skills on the job than do those without any 

college, but the interaction between education level and college proportion is negative in 

nearly all cases, indicating that individuals with college degrees lose their advantages over 

those without a college degree when there are relatively more of them.11 Additionally, in 

most cases the interaction between education level and college proportion is negative and 
larger than the skill level increases for all workers; generally speaking, individuals with 

college degrees are taking less-skilled jobs as cohort-level education rises.12 In other words, 

greater education generally leads to more skill usage, but this effect weakens when more 

people earn college degrees. This finding is consistent with the relative education hypothesis 

and inconsistent with skill-biased technological change.

11The only exception is that men with more than a four-year degree do not use any more or less quantitative skills as college 
proportion increases; it is the only non-significant coefficient in Table 3.
12One exception is women with a four-year degree, who are using approximately the same amount of quantitative skills as in the past. 
This is because the education by college proportion interaction (−.384) is approximately the same size as the coefficient for college 
proportion (.398).
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There are two ways to interpret the effect of education on skill utilization. An “absolute” 

interpretation and a “contextual” or “gap” interpretation. To make each interpretation clearer, 

I show how the relationship between education and skill utilization depends on the 

proportion of college degree-holders for a hypothetical job occupant, holding all other 

variables constant. I assume that the hypothetical individual is 27 years old; this is because 

the effects of an overcrowded labor market should be most apparent as individuals are 

transitioning into the labor force. I also assume the individual lives in 1999 within a central 

city in the Mid-Atlantic census division and is white and married. Changing these 

characteristics alters the overall predicted skill levels by shifting the intercept up or down, 

but it does not change the interaction between individual educational attainment and relative 

education levels, which is the primary concern. The only independent variable that changes 

is the proportion of college-educated individuals, which is defined from 8 to 40 percent, 

because this is the approximate range in the present data.13 Individuals who belong to 

cohorts with a low percentage of college-educated individuals—about 8 percent—were 

largely born prior to 1930. Individuals who belong to cohorts with high rates of college 

completion—around 40 percent—were almost entirely born in 1975 or later.

The “absolute” interpretation judges whether individuals with college degrees end up in less-

skilled jobs as cohort competition increases. Figure 2 shows the absolute decline in skill 

utilization that occurs as the proportion of college-educated individuals increases, while 

Table 4 shows the difference in skill utilization in cohorts that are 8 percent versus 40 

percent college-educated; the table also lists guidelines for interpreting changes in skill 

levels. Generally speaking, most of the declines in skill utilization are noticeable but not 

especially large—in the range of .2 to .4 point declines. For example, our hypothetical man 

with a college degree loses .32 points for verbal skill utilization, and this drop in verbal skill 

utilization is roughly the difference between a news reporter and a librarian; between a 

librarian and a clergy member; or between a physical therapist and a bank teller. The decline 

in verbal skill utilization for the hypothetical woman with a college degree is slightly smaller 

(−.22 points). This is roughly the difference in verbal skill utilization from a middle school 

teacher to a physical therapist; from a secretary14 to a social worker; or from a social worker 

to a customer service representative.

Overall, in the present simulation, men with four-year degrees have noticeable but moderate 

declines in verbal and quantitative skill utilization, and women with four-year degrees have 

similar declines in verbal and analytic skill utilization. The largest decline is for men’s 

analytic skill utilization, which declines .45 points as the proportion of the college-educated 

population increases from 8 to 40 percent. Skill differences between .2 and .4 points are 

noticeable, but a skill difference between .4 and 1.0 is substantively larger. For example, 

the .45 decline in analytic skill utilization is about the same as the decline from an actuary to 

a middle school teacher; from a budget analyst to a news reporter; or from a physical 

therapist to a clergy member. In this scenario, there is no decline in quantitative skill 

utilization for women with college degrees; women with four-year degrees are just as likely 

13The full range is from 2.2 to 48.7 percent, but very few cohort-period-region combinations are below 8 percent or above 40 percent.
14Secretarial positions require substantial verbal skills, despite the stigma attached to them as pink-collar jobs.
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to utilize quantitative skills in well-educated cohorts as in cohorts with less educational 

attainment.

It is important to note that the results in Figure 2 are due to both uneven growth across 

different types of occupations and the skills of the college-educated population. Specifically, 

the decline in analytic skill utilization is larger than for verbal and quantitative skills, which 

suggests either too many analytically skilled workers or too few analytically-oriented jobs. 

Because Liu and Grusky (2013) report more growth in analytic skill usage than in verbal or 

quantitative usage, this is likely due to an oversupply of analytic skill.

The second way of determining how much the effect of education on skill utilization has 

declined is a “contextual” or “gap” interpretation. This approach involves predicting the skill 

utilization gap between college-educated and non-college-educated workers in low-

education cohorts, and then comparing it to the same gap in high-education cohorts. The 

contextual interpretation demonstrates how the advantage of a college degree changes as the 

proportion of college-educated individuals rises over birth cohorts. Diminishing advantages 

in skill utilization can reflect either a rise in skill utilization among low-education workers, a 

decline in skill utilization among high-education workers, or both.

In Figure 3, I graph the skill-utilization advantage under the assumption that 8 percent and 

40 percent of a participant’s birth cohort is college-educated; Table 4 shows the gap 

differences. The first finding is that although hypothetical male and female college-educated 

workers are using fewer verbal skills at work as the proportion of college-educated 

individuals rises, there has also been a small increase in verbal skill utilization for 

individuals without college degrees. The result is that while the absolute declines in skill 

utilization for four-year degree-holders are only moderate, the decline in the advantage over 

non-college-educated workers is substantively larger. The approximate .5 point decline in 

verbal skill utilization for both men and women is equivalent to the difference between 

librarians and physical therapists, or from a middle school teacher to a bank teller. Similarly, 

although the increase in quantitative skill usage for our hypothetical non-college-educated 

man is below .2, the gap between the college-educated and non-college-educated man 

declines by −.38, which is a noticeable and moderate decline. This is approximately the 

difference between an accountant and an insurance underwriter, or the difference between 

insurance underwriters and middle school teachers.16

Finally, holding constant other factors, there is a relatively large decline in the amount of 

analytic tasks that college-educated workers perform as the share of college-educated 

individuals grows, which is combined with an increase in analytic skill usage by the non-

college-educated. The result is that the gap between four-year degree-holders’ and non-

college-educated persons’ analytic skill usage shrinks by approximately .6 for men and 

women. A .6 change in analytic skill usage is substantively large. At the lower end of the 

scale, it is the difference between the analytic skill usage of a customer service 

representative and a grounds maintenance worker. Among occupations with more analytic 

16On the other hand, the difference in quantitative skill usage between college-educated and non-college-educated women is not 
substantively meaningful.
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skill requirements, it is larger than the difference between occupational therapists and 

customer service representatives; larger than the gap between middle school teachers and 

secretaries; and larger than the gap between budget analysts and news reporters. In other 

words, as college education rises, workers with no college degree are entering occupations 

with more analytic skill requirements concurrently with college-educated individuals 

entering less analytically-oriented occupations. The result is that the advantage a college-

educated individual has in analytic skill utilization declines as cohorts become better-

educated.

That said, it is important to note that despite the decline in the advantage of a college degree, 

individuals who earn a college degree still take more skilled jobs than do those with no 

college experience. For example, if 40 percent of the cohort-specific population has a 

college degree, men with college degrees have a 1.3-point advantage in analytic skill 

utilization compared to men without any college experience. This is substantively very large; 

it is approximately the difference between an insurance underwriter and a tool and die 

maker; or the difference between a librarian and an automotive mechanic. However, 

although the present findings indicate that a college degree still provides a large advantage in 

the labor market today, further increases in the rate of college completion may continue to 

erode the relative advantage of a college degree.

One key question is whether men and women have similar levels of skill utilization, and 

whether this changed at the same time as education rose in the population. The tables and 

figures presented here suggest that the relationship between education and skill utilization at 

work varies across skill domain and sex and is consistent with sex-specific differences in 

college major choice and occupational sex segregation. Figure 2 shows that men with 

college degrees have greater overall quantitative and analytic skill usage holding all other 

variables constant, and women have higher verbal skill-utilization at work. This is due to 

men’s over-representation in STEM majors, as well as long-standing skill differences 

between traditional male- and female-typed occupations.

Men do utilize more quantitative and analytic skills at work than women, but Figure 2 shows 

that college-educated men’s skill utilization declines faster than women’s skill utilization, 

net of other demographic and temporal differences. This is likely because (1) more college-

educated women entered male-typed occupations and (2) there was a large increase in the 

demand for female-typed labor at the same time as higher education expanded. Being able to 

join more skilled labor queues increases women’s skill utilization, so college-educated 

women’s increased competition is partially offset by increased opportunities. Furthermore, 

declining occupational sex segregation creates more competition for men, shuffling even 

more college-educated men into less-skilled jobs and leading to a steeper decline in skill 

utilization. However, it is important to note that although educational expansion is likely 

correlated with sex desegregation in collegiate major and occupation, it is quite possible that 

they have separate and independent effects on sex-specific labor queues.
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DISCUSSION

In the present study, I use ASEC data and skill ratings derived from O*NET to test the 

relative education hypothesis, investigating whether college degree-holders increasingly find 

themselves in lower-skilled jobs as more of their peers attend college. The findings support 

the hypothesis that as educational attainment rises in the population, individuals with college 

degrees are increasingly shuffled into lower-skilled jobs. The hypothesis holds across verbal, 

quantitative, and analytic skill utilization; in both male and female samples; and is net of all 

confounders from age, period, and cohort trends, as well as other demographic and 

geographic changes to the labor force.

Previous research failed to find this effect because it tested for gaps in wages instead of 

directly measuring skill utilization. Prior researchers have argued that because wages and 

demand for skills are correlated, increasing dollar returns to education means workers are 

utilizing their skills at work. But the relationship between wages and skills is not constant 

over time, and the dollar return to education reflects both the demand for skills and 

institutional factors (Cappelli 2015; Hirsch 1976; Kalleberg 2011). The result is that even 

though more college-educated individuals are being squeezed into less-skilled work, the 

large gains made by workers at the top of the occupational pyramid can counterbalance and 

sometimes outweigh the losses of those who cannot find work appropriate for their skills. At 

the same time, college-educated individuals who cannot find skilled work have fewer 

palatable options. There are fewer middle-class and middle-skilled jobs today compared 

with low-skilled service jobs (Kalleberg 2011), meaning that college-educated workers who 

cannot find skilled jobs are likely to find menial service jobs instead.

Future researchers could extend these findings in several ways. For example, positional 

crowding likely has the largest effects on less prestigious bachelor’s degrees. Alumni of 

schools like Harvard and Stanford continue to differentiate themselves on the job market 

(Rivera 2011), and expansion of less prestigious universities may produce workers who are 

less attractive to employers. Additionally, not all academic disciplines have grown 

proportionally with the expansion of the university, and it is possible that the proliferation of 

certain majors (e.g., psychology or political science) is more important than the total number 

of college degrees; it is theoretically possible to have an oversupply of physicists but an 

undersupply of chemists. Future research should also investigate the geographic variation in 

underemployment by skills, because there is evidence that overeducation is often most 

severe in areas with universities (Davia, McGuinness, and O’Connell 2017). There is likely 

substantial heterogeneity within the college-educated workforce, and this heterogeneity 

could affect both occupation-level skill utilization and income. Furthermore, mismatch by 

university prestige, academic major, geography, and the interactions between them may lead 

to much greater underemployment in specific areas or within certain occupations, and may 

partially explain wage increases in a few occupations.

In addition to the study of labor market mismatch, this study points to four new research 

directions. First, the findings suggest that institutional factors, rather than skill-biased 

technological changes, are the driving factors behind wage and salary changes. There is no 

doubt that there have been increasing monetary returns to education over the past few years,
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17 with increasing income polarization between “good” and “bad” jobs (Kalleberg 2011; 

Mouw and Kalleberg 2010). However, the proposed mechanism for this increase is that 

high-skilled jobs have expanded faster than the rate of college graduates, which meant young 

adults entering the labor force increasingly found more skilled work (Goldin and Katz 

2008). My findings here demonstrate that individuals with college degrees are not moving 

into more skilled work as overall education increases; in fact, they are entering lower-skilled 

work. This means the wage premium to education is increasing despite increased 

competition, and not becauseit declined. This runs counter to theories of skill-biased 

technological change, and it re-opens the question of why college-educated workers 

suddenly began earning more money.

If college-educated workers are not in greater demand today for their cognitive skills, what 

caused the monetary returns to education to dramatically increase? The answer is beyond the 

scope of this study. However, the most likely factors are three institutional effects on income 

polarization, which are especially pronounced in the United States and which could 

counteract relative education effects on income seen in other countries (Bol 2015; Cappelli 

2015; Kalleberg 2011). First, labor unions play a critical role in setting wage standards 

across industries and the country, and the weakness of unions has led to increased inequality 

as the economy has expanded (Brady, Baker, and Finnigan 2013; Jacobs and Myers 2014; 

Kristal and Cohen 2016; Volscho and Kelly 2012; Western and Rosenfeld 2011). Second, the 

deregulation of the financial industry has led to dramatic income increases in the white-

collar financial sector, creating large inequalities in wealth and income (Lin 2015: Lin and 

Tomaskovic-Devey 2013; Tomaskovic-Devey and Lin 2011; Volscho and Kelly 2012). 

Third, there is evidence that neoliberal policies widened income inequality, with a greater 

share of income going to a smaller segment of the population (Jacobs and Dirlam 2016; 

Volscho and Kelly 2012). None of these explanations are perfect; some research suggests 

that the effects of labor unions on income inequality are independent of the returns to 

education (e.g., Kristal and Cohen 2016; Western and Rosenfeld 2011), and the mechanism 

connecting conservative politics to income shares is not well-specified. However, these 

changes likely increase between-occupation wage inequality, and they could easily explain 

the apparent increases in the return to analytic skill and to white-collar management (Liu 

and Grusky 2013; Mouw and Kalleberg 2010). Future research should directly test for 

institutional mechanisms that connect occupations and wage inequality, net of decreasing 

skill utilization in the labor market.

Second, researchers should refine the present analyses to distinguish between skill utilization 

at the beginning and end of the work career, which is beyond the scope of the present study. 

We might expect that individuals entering a highly competitive labor market would also 

struggle to improve their prospects later in life (Elder 1999). It is possible that using few 

work skills early in one’s career might lead to cumulative disadvantage. Early work skills 

help develop future job prospects, so individuals who enter low-skill jobs early in their 

careers may not develop the human capital to move into higher-skill jobs later in life. 

Alternatively, cohort competition might be most pronounced when individuals enter the 

17Using the analysis described in the Analysis section, I also estimated whether education’s effect on income has declined or 
increased, and I found similar patterns to those reported in other publications (e.g., Fischer and Hout 2006; Goldin and Katz 2008).
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labor market and do not yet have work histories. Further research on this topic could help us 

understand whether overcrowded labor markets “scar” entire cohorts of workers for the 

remainder of their careers (Pedulla 2016), or whether the effects gradually dissipate as 

workers obtain more experience and their labor market competition changes.

Third, the present study shows that the returns to education over time differ somewhat by 

sex. College-educated women show no substantive decline in quantitative skill utilization at 

work, and they are penalized less by relative education effects in other skill domains. Based 

on previous research, sex differences in the education–skill relationship are likely at least 

partially due to declining sex segregation by academic major and occupation (Jacobs 1996; 

Reskin and Roos 2009). Women’s increased ability to move into high-status professions 

would create more competition for men at the same time that it improves women’s task 

responsibilities. However, I do not test this proposed explanation in this study. Future 

research should explicitly test for the relationship between higher-education expansion, sex 

desegregation, and the shape of sex- and education-specific labor queues; these processes 

may be causally linked, or could operate independently of each other.

Fourth, the present study shows the need to further research the returns to a college degree 

and occupation across different life domains. As Hermanowicz (2010) demonstrates, 

individuals spend an extraordinary amount of time at work, and thus our jobs affect us in a 

variety of different ways. Jobs help structure our social lives, affect our health, impact our 

happiness, and place limits on our free time (Horowitz 2016). In theory, as individuals obtain 

more education, they should obtain better jobs and therefore have better social outcomes. If 

individuals with college degrees are being squeezed into less desirable jobs, then the social 

returns to education should also decline. For example, there is increasing evidence that the 

civic returns to education have dropped as more individuals earn college degrees (Campbell 

2009; Horowitz 2015; Nie, Junn, and Stehlik-Barry 1996). However, because education 

leads to less complex jobs but results in more money, the social returns to education could 

vary substantially by outcome. Future research is needed to disentangle the effects of 

education, income, and task responsibilities on outcomes such as marriage and divorce, 

social networks and social capital, and health. At a more general level, sociologists should 

include positional measures of education in their research. Few sociologists believe that 

education is an absolute good across contexts, yet research that looks at time-varying effects 

of education is rare (Shavit and Park 2016).

Finally, the current study highlights the question: Is sending more students to college a 

viable strategy to reduce inequality? Economists suggest that sending more individuals to 

college leads to concrete technological advances and economic growth (Acemoglu and 

Autor 2012; Goldin and Katz 2008). From this perspective, sending more high school 

students to college is justified. However, this study confirms that even as the average dollar 

return to college increases, college-educated workers are less likely to enter the highly-

skilled jobs that take advantage of this increased monetary return. Although the number of 

high-skilled jobs is not fixed, it is also not infinite and is likely outstripped by the supply of 

well-educated adults entering the labor force.

Horowitz Page 21

Am Sociol Rev. Author manuscript; available in PMC 2019 July 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Of course, it is still rational to encourage individual students to complete college. Hout 

(2012) convincingly points out that sending an individual to college improves that person’s 

life outcomes, and the present study shows college degrees are still worth a substantial 

amount in the job market. But absent a much larger increase in high-skilled work, sending 

everyone to college guarantees that more college-educated workers end up in less-skilled 

work, and there is no guarantee that a college degree will retain its value if enrollment 

continues to rise. Put another way, sending more people to college to improve their life 

circumstances leads to diminishing returns for occupational advancement, and it is not an 

ideal intervention to reduce population-level inequality. Or, as Hirsch (1976:5) argues: “If 

everyone stands on tiptoe, no one sees better.”
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APPENDIX

In this appendix, I provide more detail on the construction of the dependent variables: 

ratings for verbal, quantitative, and analytic skills. Overall, the dependent variables are 

comparable to previous measures constructed by Autor and Dorn (2013) and Liu and Grusky 

(2013). These skill ratings may be accessed in the online supplement or downloaded at the 

SocArXiv website.18

Autor and Dorn (2013) used skill ratings from the Dictionary of Occupational Titles to 

identify the degree of abstract reasoning and routine work for each occupation, and they 

merged this into an occupational categorization scheme based on the 1990 census 

occupation categories. They operationalize abstract task activities as an average of the 

quantitative reasoning requirements of the job and the amount of planning and coordinating 

activities the job involves. Routine tasks are measured by an average of the ability to execute 

precise actions and manual finger dexterity requirements. However, the validity of this 

measurement is unknown, and averaging indicators together is a less desirable method than 

predicting factor scores.

Liu and Grusky (2013) analyze data from O*NET, a more recent web-based version of the 

Dictionary of Occupational Titles. They create scales for several different skill types, 

including verbal, quantitative, and analytic abilities. They identify an eight-factor skill 

model, comprising 45 separate indicator variables. Using confirmatory factor analysis, Liu 

and Grusky develop separate scales for verbal, quantitative, and analytic skill, which 

together comprise a fairly strong operationalization of task complexity. As a result, Liu and 

Grusky’s (2013) approach is more theoretically and empirically robust than Autor and 

Dorn’s (2013); it uses a broader range of cognitive skills and estimates a scale using factor 

analysis instead of simple averaging. However, replication of Liu and Grusky’s (2013) 

cognitive scales reveals that the fit statistics for these three constructs are poor. Thus, Autor 

and Dorn’s (2013) measurements are too narrow, and Liu and Grusky’s (2013) scale is too 

broad.

The measurement of skill I use here is comparable to those constructed by Autor and Dorn 

(2013) and Liu and Grusky (2013), but I make several improvements. Like Liu and Grusky 

(2013), I use data from the O*NET, but I include fewer indicators. The path diagram for this 

measurement model is presented in Figure A1, with the factor loadings presented in Table 

A1. The factor structure for verbal and quantitative skills is relatively simple. I estimate the 

latent variable for verbal skill utilization with independent ratings of oral comprehension, 

written comprehension, and written expression, and I estimate quantitative skill using 

mathematics knowledge and mathematics reasoning skill. The factor structure for analytic 

skills is more complex, because it is represented by a latent variable for on-the-job learning 

and an observed measurement of complex problem-solving skill. All of these categories, 

18The data may be found at the following link: https://dx.doi.org/10.17605/OSF.IO/FNQV7.
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with the exception of mathematics knowledge, are skill ratings; because knowledge is 

technically the result of a learning process rather than a skill, I allow the errors for 

mathematical knowledge to correlate with the errors for learning and complex problem-

solving.

Figure A1. 
Measurement Model Used for Factor Scores, Using Indicators from O*NET

Table A1

Measurement Model Factor Loadings, for Factor Score Prediction

Factor Indicator Coefficient Standard Error

Verbal Oral Comprehension 1 (0)

Written Comprehension 1.102*** (.0238)

Written Expression 1.365*** (.0288)

Quantitative Reasoning Mathematical Reasoning 1 (0)

Mathematics .896*** (.0276)

Analytic Reasoning Complex Problem-Solving 1 (0)

Ongoing Learning (Latent) 1.123*** (.0158)

Ongoing Learning Critical Thinking 1 (0)

Active Learning 1.043*** (.0140)

Note: Standard errors are in parentheses.

Statistical significance tests are two-tailed.
*
p < .05;
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**
p < .01;

***
p < .001.

The fit statistics for this model are either excellent (CFI: .994; TLI: .989) or good 

(RMSEA: .069), indicating that this factor structure converges on consistent constructs. 

Using the measurement model, I predict factor scores for each occupation for three different 

latent variables: verbal, quantitative, and analytic skill utilization (as in Liu and Grusky 

2013). I then use Autor and Dorn’s (2013) occupational coding scheme to harmonize the 

occupational skill ratings over time. However, just as Liu and Grusky (2013) welcome 

further attempts to develop their scale, I welcome further attempts to develop the one 

presented here. In particular, it would be beneficial to incorporate more of Liu and Grusky’s 

(2013) indicators into this model.

For all analyses, I use the 2003 update of the O*NET database (Boese et al. 2001). The 2003 

O*NET update is the last time the Department of Labor used independent task raters; all 

contemporary O*NET ratings are the result of surveys sent to workers currently at their jobs. 

For this purpose, surveys are inferior to using independent task raters; workers can only 

compare their skill utilization at their present job to jobs they have already had. It also means 

several rare occupations are only rated by a handful of respondents.

Unlike Liu and Grusky, I use only one O*NET database year. The authors of O*NET 

strongly recommend using only a single year of occupation rating at a time, perhaps because 

of changes to rating protocols from year to year. Furthermore, although Liu and Grusky 

(2013) present a compelling rationale for looking at skill changes over time, they find almost 

no change in non-computer skills. They describe the change in skills as “glacial” (Liu and 

Grusky 2013:1346) and conclude that only intra-occupational change for computing skills is 

noticeable—which, according to Liu and Grusky (2013:1346), is also not a major driver of 

increasing wage inequality: “[I]f a major upgrading in skill is to be found, it will either be 

confined to computing alone or be driven by changes in the mix of occupations rather than 

within-occupation changes in skill content.”

If Liu and Grusky (2013) are incorrect—and cognitive skill content of occupations has 

changed over time—then could the present findings be biased? It is possible, but only if two 

other conditions are true. First, cognitive skill upgrading would have to disproportionately 

affect occupations with a high proportion of better-educated workers. This is inconsistent 

with the tenets of SBTC, which posit that skill upgrading occurred across all occupations; 

furthermore, there is not much evidence to support the notion that highly-skilled occupations 

require more cognitive skill than in the past. Second, cognitive skill upgrading would have to 

occur within occupational categories, and not via the growth and decline of occupational 

groups. It is possible that Liu and Grusky (2013) are incorrect that cognitive skill has 

remained stable over time. It is also possible that skill upgrading primarily affects already 

highly-skilled occupations, or that cognitive skill upgrading happens within occupations 

instead of through changes to the occupational structure. However, the likelihood that all 

three of these conditions are true is much less likely, lending support to the analyses in the 

present study.

Horowitz Page 29

Am Sociol Rev. Author manuscript; available in PMC 2019 July 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Proportion of College-Educated Individuals per Birth Cohort and Census Division

Source: Annual Social and Economic Supplement of the Current Population Survey: 1971 to 

2010 (Flood et al. 2015).
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Figure 2. 
Predicted Changes in Absolute Skill Utilization of College-Educated Individuals as the 

Proportion of College-Educated Persons Rises over Birth Cohorts

Source: Table 3.

Note: Predictions are for 27-year-old individuals who live in 1999, within a central city in 

the Mid-Atlantic census division, and who are white and married.
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Figure 3. 
Predicted Gaps in Skill Level between Four-Year Degree-Holders and Persons without a 

College Degree: Differences between Cohorts with 8 versus 40 percent College-Educated

Source: Annual Social and Economic Supplement of the Current Population Survey: 1971 to 

2010 (Flood et al. 2015).

Note: Findings are net of age (linear, squared, cubed), cohort (five-year dummy variables), 

year, marital status (married, never married, separated/widowed/divorced), race (white, 

black, Hispanic, other), metro area (central city, outside central city, not in metro area, not 

identifiable), census division, and interactions by race–cohort, marital status–cohort, census 

division–education, and census division–year. Predictions are for 27-year-old individuals 

who live in 1999, within a central city in the Mid-Atlantic census division, and are white and 

married.
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