Humanities & Social Sciences

Communications

ARTICLE B check o isen,

https://doi.org/10.1057/541599-024-03460-0 OPEN

Education legislations that equalize: a study of
compulsory schooling law reforms in post-WW!II
United States
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Compulsory schooling laws are commonly believed to be effective measures in ensuring
individuals benefit from education. However, their implications for racial equality are less-
apparent. Exploiting timing and geographic variation in legislation reforms among Southern
U.S. states, this study evaluates the differential impact of minimum school-leaving age
requirements on short- and long-term labor market outcomes between Black and White men.
Results show that each additional year of compulsory schooling produces about 7.3-8.2%
increase in adulthood weekly income. While there exists a substantial gap in returns to
education between Black and White men at early career stages, this gap is reduced by 37
percentage points at mid-late career. Findings imply that mandating compulsory school
attendance motivates both Black and White men to stay in school longer, and thus reducing
racial gaps in returns to education.
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Introduction

ompulsory Schooling Laws (CSL) are mandatory school

attendance arrangements that specify a legal entry and

dropout age during which children within a certain jur-
isdiction must unconditionally attend school, and such legislation
has been virtually universal among developed countries for more
than a century (OECD 2011). In the United States, CSL first
emerged with Massachusetts’s An Act concerning the Attendance
of Children at School enacted in 1852, and began to expand to
other Northern states before end of the 19th century (Ensign
1921). The first CSL legislation in Southern states, however, did
not exist until it was passed in the state of Kentucky in 1896
(Sansani 2015). While a common rationale in the early stages of
CSL adoption in the North was nation-building with legislatures
citing needs to assimilate children with foreign-born parents
(Provasnik 2006), CSL advocates in the South believed that
mandatory schooling would extend learning opportunities to
educationally-deprived Black students (Dabney 1936). Relatedly,
another key draw for implementing CSL in the South was to
discourage youth from engaging in unlawful conduct outside of
school (Redcay 1935). By the mid-20th century, all 50 U.S. states
had enacted CSL, and devoted considerable public resources in
introducing, maintaining, and promoting its legal enforcement
(Katz 1976). In this regard, prior studies have shown that intro-
duction of CSL legislation mandating school attendance con-
tributed to the rapid bureaucratization and industrialization of
state-level education systems in the early 20th century (Meyer et
al. 1979), and explains a significant portion of America’s rise in
human capital and economic development during the second half
of the 20th century (Goldin 1998).

More recently, policy discussions on CSL continue to attract
public attention in the United States, particularly in the context
of extending required years of school attendance and discoura-
ging early dropouts (Oreopoulos 2007; Landis and Reschly
2011). For instance, in 2012, President Obama’s political plat-
form fielded calls to action for states to expand CSL and make
school attendance mandatory up to 18-years-old (Rauscher
2014). In this regard, substantial research interests have centered
on the short-term effects of CSL (Stephens and Yang 2014), yet
very little is known about the long-term career benefits and the
social equity implications that vouch support for such legisla-
tion. For instance, studies have shown that when students are
obligated to stay in school longer, they benefit by completing
high school (Greene and Jacobs 1992; Bell et al. 2016), attending
college (Oreopoulos et al. 2006), becoming more productive in
the workplace (Lang and Kropp 1986), and earning more wages
in the labor market (Margo and Finegan 1996; Lleras-Muney
2002). However, little is known about whether this effect is
persistently strong in the longer time horizon (Lleras-Muney
and Shertzer 2015), nor do studies indicate clear evidence if
additional CSL mandated years of schooling is beneficial in
closing racial gaps in returns to education (Raudenbush and
Eschmann 2015).

As indicated by an expansive body of literature in economics of
education, returns to education is a decisive parameter affecting
individual and family investment decisions to pursue more edu-
cation, in addition to persuading governmental policy actions to
intervene in educational affairs (Psacharopoulos and Patrinos
2018). Even for those studies that do examine the extended effects
of CSL on returns to education (see Angrist and Krueger 1991;
Oreopoulos and Salvanes 2011), controversies over methodology,
context, and implications still generate considerable pondering
among academic and policy research circles (Clay et al. 2021). In
this regard, critical policy questions remain as to whether
expansion of CSL increased educational attainment for those
affected, and if so, for whom and by how much, and whether such
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positive effects are sizable enough to benefit traditionally dis-
advantaged Black students.

Particularly, race-based inequality in educational attainment
and its related outcomes have continued to present themselves as
among the most important social problems facing the United
States (Merolla and Jackson 2019). Scholars have argued that
access, demand, and attainment of education is a key mechanism
through which individuals are sorted into positions of relative
advantage and disadvantage, and therefore schools become key
reproduction sites of race-based social inequalities. More
importantly, these questions matter not only from a policy eva-
luation standpoint, but is considered valuable experience relevant
for a wide range of countries that is assessing the potential social
and individual implications of CSL expansion (Akbulut-Yuksel
2017).

This study leverages a “natural experiment” in the expansion
episode of CSL legislation that occurred in post-WWII United
States, which resulted in policy-induced variation in minimum
legal school-leaving age requirements among Southern states.
More specifically, the Southern U.S. states of Georgia (GA),
Louisiana (LA), Missouri (MO), and North Carolina (NC) passed
CSL reform legislation that changed minimum legal school-
leaving age from 14 years-old to 16 years-old in 1946, while
maintaining school-starting age at 7 years-old. Exploiting timing
and geographic variation in new CSL requirements generated by
the aforementioned policy change, this study contributes directly
to the literature on CSL and returns to education, as well as
adding new evidence to studies that examine effective educational
reforms addressing racial income gaps. This study combines
difference-in-differences (D-i-D) and instrumental variable (IV)
research designs to address validity concerns. To this end, this
study addresses weak instrument issues in Angrist and Krueger’s
(1991) instrumental variable strategy, attempts to capture varia-
tion generated by moment of CSL policy change (Oreopoulos
2006), and avoids geographical variability and regional char-
acteristic concerns that may confound effects of CSL expansion
(Lleras-Muney 2005).

In practical terms, while the D-i-D design is useful in esti-
mating the average treatment effect (ATE) of CSL expansion,
adopting an instrumented D-i-D design facilitates the detection of
its local average treatment effect (LATE), which is the variation in
outcome that is attributable to individuals who are affected by the
precise moment of CSL legislative expansion. Combining both
approaches, this study is positioned to better understand the
effect of new CSL legislation not only for those individuals who
reside in states that expanded school attendance policies, but
more specifically those individuals whose educational attainment
increased as result of state-initiated CSL policy expansion. Inte-
grating previously independent bodies of literature on CSL,
returns to education, and racial equality in education, this study
attempts to address the following research questions:

(1) What are the effects of CSL legislation on educational
attainment?

(2) What are the short- and long-term effects of CSL legislation
on returns to schooling?

(3) How does CSL effects on returns to schooling differ
between Blacks and Whites, and what drives such heterogeneity?

Policy context

In U.S. education policy and legislation research, one area of
scholarly interest has been on addressing the persistence of
educational inequality between Blacks and Whites and its asso-
ciated social disparity consequences (Hallinan 2001; Card and
Rothstein  2007). Although there still persist substantial
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differences between Blacks and Whites in schooling-terms today,
such imbalance was much more pronounced in the early 20th
Century. With historical roots that predate the founding of the
nation, racial inequality in education has attracted widespread
attention, and researchers have commonly identified schooling as
an important mechanism for reducing such gaps and improving
life outcomes (Fryer and Dobie 2014; Reardon et al. 2019; Chetty
et al. 2020). One important hypothesis under this view is that
marginal returns to attending each additional year of school is
substantively higher for students who are from groups that are
traditionally marginalized and deprived of learning opportunities
(Barrow and Rouse 2005). Notwithstanding, studies also show
that de facto economic and social barriers that exist in Southern
U.S. states have limited Black students from fully benefitting from
such educational opportunities (Anderson 1988; Hallinan 2001).
Therefore, while debates on CSL commonly agree on the overall
benefits of requiring lengthier schooling, the educational equality
aspect of mandatory public education remains more or less
controversial to date (Reyes 2020). Consequently, examining CSL
policies during this era can provide useful insights on how edu-
cational legislative reforms may have equalizing effects on racial
disparities in terms of increasing access, demand, and attainment
of education.

On the one hand, historical studies have identified CSL
expansion policy decision commonly as a functional response to
population growth (Meyer et al. 1977), immigration influx
(Meyer et al. 1979), industrialization and urbanization move-
ments (Baker 1999; Baker 2014). Scholars in this camp hold
skeptical views towards the equalizing effects of CSL, and many
believe that the CSL movement, in broad strokes, represents an
institutionalized effort to replicate racially segregated social rules
governing Black children and families through the enforcement of
mandatory schooling (Tyack 1976). In this regard, Black-White
inequality in educational access, quality, and outcomes could
well-mirror systemic racism that already exist in the society at-
large, and school’s ability to mitigate such disparity is considered
questionable (Oakes 1985; Rothstein 2004; Giersch 2018). Other
scholars voice even more pessimistic concerns, such that man-
datory schooling does not lead to learning opportunities, because
differential tracking and grade repetition likelihoods often mimic
reproduction of social structures and income inequalities, which
are often overlapped with racial and ethnic background (see
Bowles and Gintis 1976; Massey and Denton 1993; Fisher et al.
1996).

On the other hand, more recent investigations have attempted
to identify CSL’s positive role in ensuring mass education and
how it de-stratifies learning opportunities for children from dif-
ferent racial and wealth backgrounds (Walters 2001; Steffes 2012;
Raudenbush and Eschmann 2015). Scholars find that CSL can be
effective if it extends learning opportunities to minority and low-
income students who would have dropped out of school in the
absence of such minimum school-leaving age enforcement under
CSL (Oreopoulos 2007). The implicit assumption is that CSL
expansion requires students from disadvantaged backgrounds to
stay in school longer, and subsequently ensuring that such
otherwise marginalized groups benefit from accumulating more
human capital under extended CSL arrangements (Goldin and
Katz 2008). In this regard, prior studies have commonly identified
two nationwide waves of CSL expansion movement, with the first
wave occurring pre-1910s and focusing on mandating primary
school attendance, and a second wave taking place post-1910s,
which increased minimum school leaving age to cover middle and
high school attendance (Stephens and Yang 2014). While most
studies focus on the first pre-1910s wave leveraging CSL expan-
sion’s first stage effect on primary enrolment, research investi-
gating the post-1910s wave is relatively scarce.

In broad terms, studies examining CSL have traditionally uti-
lized two main empirical strategies, which are timing of birth and
geographic variation, in the identification of causal effects of CSL
on students’ labor market outcomes. In the first cluster of studies,
Angrist and Krueger (1991) leverage students’ quarter of birth as
instrumental variable for determining those who were affected by
CSL requirements, and compare educational attainment and
labor wage outcomes by state and cohort. Margo and Finegan
(1996) utilize information on students’ month of birth and adopt
similar comparison to detect effects of CSL on earnings. Despite
these influential early studies, subsequent research examining
their methodological merits has voiced concerns regarding this
approach since timing of birth is shown to have a weak first-stage
correlation with educational attainment, and can be influenced by
birth-planning practices that are associated with higher parental
socioeconomic status (see Bound and Jaeger 2000; Cruz and
Moreira 2005; Buckles and Hungerman 2013).

Among the second research cluster, Acemoglu and Angrist
(2000), Leras-Muney (2002), Goldin and Katz (2008), Stephens
and Yang (2014), Lleras-Muney and Shertzer (2015), and Clay
et al. (2021) leverage CSL requirements that vary by state and
over time to investigate its potential consequences on students.
However, research on CSL in Southern U.S. states during the
second wave of CSL expansion is particularly lacking. Yet, the
need to fill this void is critical, at least for the following reasons.
First, CSL expansion emerged first in the Northern states, while
Southern states adopted such legislation much later (Rauscher
2014). Second, previous studies have indicated that school quality
reforms coincided with the CSL movement in the South, and this
relatively rapid school quality improvement suggests that the
influence of schools may be more salient and this may represent
an important explanation for better adulthood outcomes in the
South (Card and Krueger 1992). Third, other in-school inter-
ventions common to most Southern states, such as the eradica-
tion of hookworm and other health and nutrition interventions,
improved learning outcomes significantly during this period
(Bleakley 2007). Fourth, the Rosenwald school movement in
Southern states during the early-to-mid 20t century had sig-
nificant effects on improving school attainment and learning
outcomes among Southern Blacks particularly in rural areas
(Aaronson and Mazumder 2011). These important contextual
factors, in addition to geography, demographics, and culture, that
vary between Northern and Southern states are reasonably
expected to influence the external validity of prior studies.

In mapping and tracking the second wave of CSL reform
movement among Southern U.S. states, this study adopts similar
measures used in Acemoglu and Angrist (2000) and Stephens and
Yang (2014), by tracking state-specific legal statues that mandate
the minimum age individuals needs remain in school without
making any exceptions. Matching this information with historical
records from U.S. Department of Labor (1946) and (1949), four
Southern states are identified: Georgia (GA), Louisiana (LA),
Missouri (MO), and North Carolina (NC), which increased their
minimum legal school-leaving age from 14 to 16 years-old in
1945. In particular, these state-specific CSL are respectively
Georgia Laws 194 Act 350 Secs. 1-4/10., Louisiana Sum. Supp. Secs.
2355.1 to 2355.3/2355.10., Missouri Rev. Stats. Secs. 10587/10541/
10546/10593, and North Carolina Stats. Sec. 115-302, as amended
by Laws 1945 Ch. 826.

While a variety of social forces at the state-level are arguably
responsible for passing these legislations that compel students to
stay in schools longer, academic inquiry into these historical
events is scarce. In limited accounts, scholars tend to believe this
lagged episode of policy catch-up on CSL among Southern States
is partially explained by tightening enforcement of the Federal
child labor laws during the early 1940s (Congressional Research
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Fig. 1 Geography of control and treatment states. Note: States in light gray are control states and those in dark gray are treatment states.

Service 2013), as well as Southern states policy intention to
expand public schooling in the post-WWT era (Anderson 1988).
To this end, observations elsewhere also suggest an economic
benefit argument for CSL expansion is commonly rationalized in
policy circles (Halsey, Heath and Ridge 1980), particularly
through the accumulation of skills and improved labor pro-
ductivity by attending school longer (Bernbaum 1967).

Research design

This study focuses on four Southern U.S. states that had increased
minimum school-leaving age from 14 years-old to 16 years-old,
and construct a difference-in-difference (D-i-D) comparison
between these four “treatment” states and geographically adjacent
“control” states whose legal schooling age requirements remained
constant at 16 years-old. In more concrete terms, the difference in
adulthood labor market outcomes between students who were
affected by CSL changes and those who were not affected in these
four states is benchmarked against the difference observed for
similar students in adjacent control states that did not implement
CSL reform. In doing so, the D-i-D estimator nets out any
potential pre-reform heterogenous confounder between treatment
and control states, such that only the change in differences in
outcome is attributed to CSL reform.

Operationally, the first dimension of the D-i-D estimation
utilizes students’ state-of-birth information. Treatment states are
four U.S. Southern states (GA, LA, MO, and NC) that had
implemented CSL expansion. The control states come from a
pool of states that maintained an unchanged minimum school-
leaving age at 16, and is further limited to nine states that share at
least one state border with the treatment states. The resulting
control subset sample includes the states of Alabama (AL),
Arkansas (AK), Florida (FL), Illinois (IL), Iowa (IA), Kansas (KS),
Kentucky (KY), South Carolina (SC), and Texas (TX). A map
detailing the list of treatment and control states is presented in
Fig. 1. The regional proximities and demographic similarities
among the treatment and the control states strengthen parallel
trends assumption across states. Notwithstanding, while the D-i-
D attempts to partition and difference out confounding factors
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between treatment and control states, there may still be concerns
that the control states of IA, IL, and KS are not considered tra-
ditionally southern states, which may limit credibility of results.
Therefore, robustness checks is conducted by excluding these
three non-southern control states in a follow-up analysis.

To examine how CSL reforms in treatment states of GA, LA,
MO, and NC influenced educational attainment, this study uti-
lizes 1960 Census information and plot a graph showing the first-
stage effects of CSL on years of education for individuals born
between 1910 and 1950, as shown in Fig. 2. The bold line is the
trendline for treatment states and the dash-dotted line is for
control states. For both groups, the average years of education
increase steadily for younger cohorts in a somewhat parallel
upward fashion for those born between 1920 and 1940. However,
there is a noticeable break in the parallel trend for individuals
born in 1932 and 1933, such that the average years of education
for those in treatment states experienced a sharper increase. For
comparison, there is only a moderate increase in the average years
of education is observed in the control states for those born in
1932 and 1933 respectively.

In retrospect, this break in parallel trend between the treatment
and the control states corresponds to the CSL reforms that
occurred in these treatment states during 1946. Specifically, stu-
dents born in 1932 in treatment states are supposedly 14 years of
age in 1946, which were unaffected by CSL reforms and were only
legally required to stay in school until 14. However, for those
students born in or after 1933 in treatment states, new CSL leg-
islation requirements would legally require them to stay in school
for two additional years until they turn 16 years-old. The
observational evidence presented in Fig. 2 suggests that CSL
legislative reforms in treatment states are effective at increasing
the enrolment and educational attainment of at least some stu-
dents, and confirm presence of a non-zero first-stage effect, which
is indicated by the positive correlation between CSL reform on
educational attainment, for those born after 1933 in treatment
states.

Since the CSL legislative reform episode in treatment states is
targeted at under-14-year-old cohorts who would be subject to
additional school attendance requirements, the instrumented D-i-
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Years of Education

1910 1920

Year of Birth

1930 1940 1950

Treatment States

————— Control States

Fig. 2 Years of education in treatment and control states. Source: 1960 Census.

D design in this study in effect conceptualizes changes in CSL
legislation as a haphazard encouragement targeted at a sub-
population towards faster uptake of legal schooling requirements.
Combining both instrumental variable and difference-in-differ-
ences, the analytic design is positioned to better understand the
effect of new CSL legislation not only for those individuals who
reside in states that increased legal CSL requirements, but more
specifically how mid- and long-term career outcomes varied for
those individuals whose educational attainment increased as
result of CSL expansion in these treatment states.

To operationalize the instrumented D-i-D analysis, an inter-
action term is constructed to indicate whether an individual was
subject to heightened CSL legal requirements, and subsequently
estimate its influence on educational attainment and labor earn-
ings. The first dimension of this interaction term is whether an
individual was born in one of four treatment states, and the
second dimension is whether an individual was born in birth
cohorts that are subject to new CSL age-requirements. In detail,
the first factor of this interaction term indicates individuals’ state-
of-birth, denoted as TreatmentState;. Individuals born in treat-
ment states are assigned 1 for this binary variable, and those born
in control states are assigned 0. The second factor of the inter-
action term reflects individuals’ year-of-birth, denoted as
Affected,. Individuals born in and after 1933 are assigned 1 for
this binary variable, and those born prior to 1933 are assigned 0.
As a result, the interaction term (TreatmentStatej * Affected,)
takes the value of 1 if the individuals are subject to CSL reform in
treatment states, and assigned 0 if otherwise. Analytically, this
study evaluates the influence of CSL on educational attainment
and labor income using Two Stage Least Squares (TSLS) regres-
sion, which takes the following form:

Edug, = (Treatmentsmtej * Aﬁectedk) + TreatmentState;

+Affected) + Xy + €

In Wageijk = Eduijk + X + €35 2)

In the first stage, as denoted Eq. (1), the model estimates the
effect of being subjected to CSL reform on the endogenous

variable educational attainment, Edu,;, for individual i born in
state j in year k. The analysis also includes a set of covariates X,
including race, marital status, and location of residence, as well as
age and age-squared. In the second stage, as denoted Eq. (2), the
model defines the outcome of interest as individual i’s log weekly
wages and regress that on the predicted values of educational

attainment, Eduijk. Following Liu (2021) and Liu and Xie (2021),
this study uses weekly earnings information, as opposed to
annual, monthly, or hourly wages primarily to avoid the com-
parability issue stemming from differences in the number of work
weeks and mismeasurement issues regarding at-home work.
Wage information from the 1960 Census and the 1980 Census to
estimate both the short-term income effects, at median age 28,
and the long-term effects at median age 48.

In addition, to test for model robustness, the TSLS regression is
conducted on two birth cohort bandwidths: 2-year bandwidth
(1932-1933) and 10-year bandwidth (1928-1937). In this regard,
different age cohort bandwidths allow varying sample sizes and
different degrees of stringency in the parallel trend assumption
between treatment and control states. More importantly, this
study attempts to detect heterogeneous economic consequences
of CSL by stratifying Blacks and Whites in the analytic sample. To
this end, previous studies have found consistently lower returns
to additional year of schooling for Black students (Welch 1973;
Card and Krueger 1992). The present analysis is concerned with
whether this lower return is consistent throughout the profes-
sional career.

Data

This study uses census data from the 1960 and the 1980 United
States Decennial Census obtained from the Integrated Public Use
Microdata Series (IPUMS) database. The 1960 and 1980 IPUMS
data files contain demographic records sampling one percent of
all U.S. households, and are surveyed and collected by the U.S.
Census Bureau (Ruggles et al. 2021). The U.S. Census dataset is
considered one of the most comprehensive and reputable high-
quality national representative datasets that allows for historical
individual-level outcomes analysis (Kugler and Fitch 2018). More
specifically, the 1960 and 1980 U.S. Census were conducted in
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Table 1 Summary statistics.

Control states Treatment states D-i-D

Unaffected cohorts Affected cohorts Unaffected Affected

cohorts cohorts

Log weekly wages 1960 Census 4.48 (0.006) 4.20 (0.007) 4.34 (0.010) 4.07 (0.01M) 0.01 (0.017)
(€)) 1980 Census 5.87 (0.005) 5.87 (0.004) 5.76 (0.008) 5.77 (0.007) 0.01 (0.012)
Educational attainment 10.05 (0.050) 10.34 (0.048) 8.97 (0.052) 9.46 (0.065) 0.20* (0.079)
(Years)
Black 0.14 (0.003) 0.15 (0.004) 0.25 (0.007) 0.27 (0.007) 0.01 (0.01D)
(Black =1, White = 0)
Married 0.86 (0.004) 0.69 (0.005) 0.86 (0.006) 0.70 (0.007) 0.01 (0.028)
(married =1, otherwise = 0)
Location of residence
Metro 0.35 (0.005) 0.36 (0.005) 0.32 (0.007) 0.32 (0.007) —0.01 (0.012)
(Metro =1, Rural =0)
Metro-suburb 0.30 (0.005) 0.26 (0.005) 0.24 (0.007) 0.21 (0.006) 0.01 (0.006)
(Metro-suburb = 1; Rural = 0)
N 9724 9091 4010 3924 26,749
Standard errors are in parentheses. All covariates are for men born between 1928-1937 from 1980 Census, except for log weekly wages where indicated.
*p<0.05.

April of 1960 and 1980 respectively, and enumerating approxi-
mately 98 percent of the population of the United States, from
which public use one percent dataset is derived using a 1-in-100
national random sample of the respondent population (U.S.
Bureau of the Census 1963; U.S. Bureau of the Census 1983). In
terms of sampling errors, IPUMS (2021) report design factors
close to 1.0 or lower for most variables collected in the 1960 and
1980 census, suggesting the ratio of observed standard errors to
random sample standard errors is estimated to be within
acceptable range.

Following analytic decisions adopted in prior studies for
comparability purposes (see Angrist and Krueger 1991; Oreo-
poulous 2007; Clay et al. 2021), this study elects to focus exclu-
sively on male respondents’ weekly wages as the outcome
variable. While this decision is not basis for undermining the
importance of studying the effect of CSL across gender categories,
key rationales for such analytic design includes reducing self-
selection bias stemming from non-random response rate and
selective labor force participation common to female respondents
during this historical period (Cano-Urbina and Lochner 2019).
Omitting female earnings information in this analysis is a key
limitation, but it remains a critical area to be addressed in a future
planned study.

To mitigate outlier effects and minimize the influence of data
input error, a standard 1-percent winsorizing procedure is applied
to all earnings information, such that the top and bottom
1-percent of wage information was replaced with values at the
99th and Ist percentiles, respectively. This study restricts age
cohorts to those who were born between 1928 and 1937, and the
geography of the sample to only treatment and control states. To
the extent possible, limiting the analysis to ten birth cohorts and
thirteen states reduces the noise and preserves the parallel trends
assumption between treatment and control states.

Table 1 presents summary statistics of key variables used in
analysis. The columns report means separately by control and
treatment states, and by unaffected and affected birth cohorts.
The key outcome variables are log weekly wages and educational
attainment, and the list of background covariates includes indi-
viduals’ race, marital status, and location of residence. In the final
column, a crude difference-in-difference (D-i-D) calculation is
presented, and several observations can be made. First, while the
CSL reform episode did not impact average labor earnings

6

directly as shown by the statistically insignificant D-i-D estima-
tors for both 1960 and 1980 Census, it does provide assuring
evidence that the exclusion restriction of TSLS regression is
satisfied. Second, the non-zero first-stage effect assumption in the
TSLS regression is satisfied, since the CSL reform in treatment
states increased average educational attainment for affected
cohorts by 0.2 years (p <0.05), showing a positively correlated
first-stage relationship. Third, consistently insignificant D-i-D
estimators for all individual background covariates suggest there
is no systematic difference between those in unaffected and
affected cohorts in control and treatment states. This is likely
assuring evidence that the D-i-D design successfully differenced
out potentially confounding background factors between treat-
ment and control states.

Results

This study is interested in both the short- and long-term effects of
CSL legislation on returns to each additional year of education.
Therefore, detailed results from TSLS regression are provided in
Table 2, where columns (1) and (3) correspond to the 2-year
cohort bandwidth analysis findings, and columns (2) and (4)
illustrate that of the 10-year cohort bandwidth analysis. Regardless
of choice of bandwidth, there are consistent and significant results
for both short- and long-term returns to each additional year of
compulsory schooling, approximately at about 7.3 percent and 8.2
percent for 2-year and 10-year cohort bandwidths respectively
using 1960 census data, and 7.3 percent and 7.5 percent for 2-year
and 10-year cohort bandwidths respectively using 1980 census
data. This finding indicates that returns to each additional year of
CSL-induced education is evaluated at approximately 8 percent,
but also seems to suggest that it plateaus at early labor market
entry, since rate of return estimates only differing marginally at
median age 28 as compared to median age 48.

Importantly, it is worth mentioning that consistently sig-
nificant F-statistics larger than 10 across all columns confirm that
the non-zero first-stage effect assumption of TSLS is satisfied. In
sum, while coefficient estimates do not differ qualitatively
depending on which cohort bandwidths is chosen, it is observed
that the 10-year cohort bandwidth has consistently resulted in
larger sample sizes and coefficients of determination (R-squared),
while standard errors are arguably lower compared to the 2-year
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DV = Log weekly wages ($)

1960 Census

Table 2 TSLS regression results of returns to education.

1980 Census

(1) 2-year cohort
bandwidth

(2) 10-year cohort
bandwidth

(3) 2-year cohort
bandwidth

(4) 10-year cohort
bandwidth

Educational attainment
(Years)

Black

(Black =1, White = 0)
Married

(Married =1, Otherwise = 0)
Location of residence

Metro

(Metro =1, Rural =0)
Metro-suburb
(Metro-suburb = 1; Rural = 0)

0.073*** (0.009)
—0.273*** (0.035)

0.343*** (0.029)

0.203*** (0.024)

0.254*** (0.024)

0.082*** (0.004)
—0.227*** (0.016)

0.360*** (0.011)

0.168*** (0.011)

0.214*** (0.012)

0.073*** (0.006)
—0.229*** (0.022)

0.349*** (0.029)

0.186*** (0.021)

0.249*** (0.018)

0.075*** (0.003)
—0.236"** (0.011)

0.377*** (0.014)

0.178*** (0.010)

0.236*** (0.009)

Age 1.746 (1.563) 0.1417** (0.029) —0.884 (1.781) 0.025 (0.042)
(Years)

Age-squared —0.031 (0.029) —0.002** (0.001) 0.010 (0.019) —0.001 (0.007)
First stage F-statistics 17.717* 45.41 45,55 131.82***
Adjusted R-squared .072 .099 0.126 014

N 4805 26,749 17,006 75,375

Standard errors in parentheses.
*p<0.05; **p<0.01; ***p<0.001.

1960 Census

Table 3 TSLS regression results of returns to education, by race.

1980 Census

DV = Log weekly wages ($) (1) Whites only

(2) Blacks only

(3) Whites only (4) Blacks only

Educational attainment 0.084*** (0.004)
(Years)

Married

(Married =1, Otherwise = 0)
Location of residence

Metro

(Metro =1, Rural =0)
Metro-suburb

(Metro-suburb = 1; Rural = 0)

0.379** (0.014)

0.126*** (0.012)

0.192*** (0.012)

0.038*** (0.010)

0.265*** (0.027)

0.435*** (0.031)

0.412*** (0.037)

Age 0.126*** (0.032) 0.180* (0.075) 0.006 (0.045) 0.111 (0.14)
(Years)

Age-squared —0.001 (0.001) —0.002 (0.001 0.001 (0.00M —0.001 (0.001M
First stage F-statistics 61.70*** 17.69*** 204.65*** 56.26***
Adjusted R-squared 0.070 0.089 0.081 0.099

N 22,619 4130 63,097 12,278

0.076*** (0.003) 0.063*** (0.008)

0.403*** (0.016) 0.310*** (0.029)

0.167*** (0.011) 0.274*** (0.030)

0.237*** (0.009) 0.301*** (0.033)

Standard errors in parentheses.
*p<0.05; **p < 0.01; ***p<0.001.

cohort bandwidth. These statistics suggest better model fit using
the 10-year cohort bandwidth, which is basis for subsequent
analyses.

Next, the analysis examines the differential rates of return
between Black and White men, by utilizing a split-sample
approach in which all models are kept interpretationally identical
and that all coefficients are allowed to differ between Whites and
Blacks. Table 3 presents point estimates on the return to an
additional year of educational attainment using TSLS regression
with 10-year cohort bandwidth, and results are reported by
Whites and Blacks and for short- and long-term respectively in
each column.

In Table 3 columns (1) and (2), results indicate that every
additional year of education affected by CSL increases short-term
earnings at median age 28, by 8.4 percent for White males, but
only 3.8 percent for Black males. In other words, returns to

education at early labor market entry for Blacks is approximately
55 percent less than that of Whites. As for long-term effects at
median age 48, shown in Table 3 columns (3) and (4), each
additional year of CSL-induced education increases labor wages
for Whites by 7.6 percent and 6.3 percent for Blacks, which
translates to an 18 percent racial gap in returns to education.
Overall, findings suggest that early racial gaps in returns to
education are substantial, but in the long run, this gap is reduced
by 37 percentage points from 55 percent to 18 percent, although
differences do not fully even out.

As additional robustness check in Table 4, the analysis is
replicated on a subsample of individuals excluding those who
were born in control states: IA, IL, KS. This is based on the
concern that the control states of IA, IL, and KS are not con-
sidered traditional southern states, and may confound results due
to having distinct demographic, cultural and historical
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1960 Census

Table 4 Robustness check results of returns to education by race.

(1) Whites only

(2) Blacks only

1980 Census

(3) Whites only

(4) Blacks only

Educational attainment
(Years)

Married

(Married =1, Otherwise = 0)
Location of residence

Metro

(Metro =1, Rural=0)
Metro-suburb
(Metro-suburb = 1; Rural = 0)
Age

(Years)

Age-squared

First stage F-statistics
Adjusted R-squared

N

0.064*** (0.008)

0.373*** (0.018)

0.1717** (0.014)
0.249*** (0.015)
0.191*** (0.035)
—0.002 (0.001)
25.67**

0.056
14,082

0.036"** (0.012)

0.261"** (0.027)

0.466"** (0.033)
0.446*** (0.038)
0.165* (0.076)
—0.002 (0.001)
13.57**

0.064
3940

0.066™** (0.006)

0.400*** (0.021)

0.241*** (0.015)
0.290*** (0.012)
0.038 (0.054)
—0.001 (0.001)
108.28***

0.065
42,724

0.054*** (0.009)

0.317*** (0.030)

0.292*** (0.032)
0.332*** (0.036)
0.103 (0.117)
—0.001 (0.001M)
55.33***

0.094
11,658

Standard errors in parentheses. Control state sample excludes IA, IL, KS.
*p<0.05; **p<0.01;, ***p<0.001.

Table 5 Regression results of IV on educational outcomes.

List of DVs IV coefficient

Full sample

Whites only Blacks only

Educational attainment 0.132* (0.0649)
(Years)

Completed High School

(1= Completed high school,
0 = Otherwise)

Attended University/College
(1= Attended some college,
0 = Otherwise)

Completed University/College
(1= Graduated college,

0 = Otherwise)

0.058** (0 .019)

—0.015 (0.019)

—0.009 (0.022)

0.073 (0.142) 0.596* (0.269)

0.069*** (0.22) —0.009 (0.042)

—0.015 (0.021) —0.028 (0.048)

—0.013 (0.023) 0.017 (0.061)

*p<0.05; **p<0.01; ***p<0.001.

Dependent variables are indicated in the first column. Each row represents a separate regression model using 1980 Census data, with age, race, marital status, and location of residence included as
control covariates. First row results are from OLS regression, and rows 2 through 4 are from probit regressions. Standard errors are in parentheses.

differences. Results do not indicate systematic differences in point
estimates for returns to education, although they are reduced
somewhat for White men.

In Table 5, separate OLS regression analyses are conducted for
different educational attainment outcomes, for both the full
sample and by racial subgroup. For one, this analytic step acts as
robustness check for testing the instrumental variable’s (IV)
exclusion restriction assumption. For another, examining IV’s
relationship with different educational attainment outcomes
provides insights on the potential mechanisms through which
CSL reforms affects individuals. In any case, full sample results
show that being affected by CSL reform in treatment states is
positively correlated with both overall educational attainment
(Table 5, row 1) and high school completion (Table 5, row 2), but
poorly predicts university/college attendance and completion
(Table 5, rows 3 and 4). In more detail for the racial subgroup
analysis, results indicate that the IV is not correlated with edu-
cational attainment for Whites, but it positively predicts high
school completion. For Blacks, the opposite is true, such that the
IV is positively correlated with overall educational attainment, yet
it does not predict high school completion. Jointly, these findings
suggest that the effect of CSL acts through two very different

8

channels for Black and White men. On the one hand, CSL
reforms pushes Whites who are subject to increased minimum
school-leaving age to complete high school, yet it does not
improve average educational attainment for Whites. On the other
hand, CSL reforms improves overall educational attainment
among Blacks, who are not necessarily compelled by new man-
datory CSL legislation to complete high school.

Finally, further robustness checks on TSLS’s exclusion
restriction show that the IV is uncorrelated with both labor
market outcomes and background characteristics (see Table 6). In
detail, the IV is regressed on several labor market outcomes and
background characteristics, and show no statistically significant
relationship. Therefore, results in Table 6 affirm IV’s path of
effect, by showing CSL reforms only affect earnings through
influencing individuals’ educational attainment, further suggest-
ing the IV’s exclusion restriction assumption holds true.

Conclusion and discussion

Differences in timing of CSL reforms among four Southern states
in the United States create an interesting episode in education
legislation change. Prior studies have either overlooked this CSL
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Table 6 Regression results of IV on labor market outcomes
and background characteristics.

List of DVs IV coefficient
Full sample  Whites only Blacks only
Unemployment —0.007 —0.010 —0.019
(Unemployed =1, (0.028) (0.033) (0.053)
Otherwise = 0)
Log Weekly Wages ($)  0.007 0.002 0.024
(0.012) (0.013) (0.029)
Black 0.003 - -
(Black =1, White = 0) (0.005)
Married —0.015 —0.042 0.072
(Married =1, (0.028) (0.034) (0.057)
Otherwise = 0)
Location of Residence
Metro 0.016 0.017 0.010
(Metro =1, Rural =0) (0.021) (0.025) (0.041)
Metro-Suburb 0.006 —0.012 0.043
(Metro-suburb =1; (0.018) (0.021) (0.046)

Rural = 0)

Dependent variables are indicated in the first column. Each row represents a separate probit
regression model using 1980 Census data. Standard errors are in parentheses.
*p<0.05.

reform period in the American South, or have only focused on the
average short-term effects without due attention on racial dif-
ferences. This study contributes new evidence and fill a void in
the literature by constructing a D-i-D comparison between four
treatment states and nine geographically adjacent control states.
Operationally, this study instrumentalizes the interaction between
individuals’ year-of-birth and state-of-birth to represent whether
students were subject to new CSL requirements. In terms of
robustness checks on results, relationships between the instru-
mental variable and various educational outcomes and back-
ground characteristics are assessed. It can be concluded that the
CSL reforms had affected future earnings only through influen-
cing individuals’ educational attainment. Notwithstanding, for
comparability purposes and due to data limitation, this study
elected to focus on Black and White men only, and the design had
assumed that CSL enforcement was similar across race.

In broad strokes, this study quantifies the critical influence that
CSL has on individuals, and identifies different channels through
which heterogeneous effects by racial group is realized. Con-
sidering the large number of individuals affected by these law
changes, estimates on potential gains represent substantial indi-
vidual and societal benefits for states that implemented CSL
reform. In further detail, the main findings are the following.
First, CSL reforms in the American South that aimed at
increasing minimum school-leaving age from 14 to 16 years-old
resulted in approximately 0.2 years rise in average educational
attainment for individuals affected by new legislations in treat-
ment states, but it did not impact adulthood labor earnings
directly. Second, it is estimated that each additional year of
compulsory education elicited by CSL reform in treatment states
increases individuals’ average weekly income by 7.3 to 8.2 per-
cent, with returns plateauing at early labor market entry. Third,
there is a substantial heterogeneity in returns to education
between Blacks and Whites during early stages of career, but the
gap tends to close at mid-late career. Fourth, a main channel
through which CSL reforms affects labor market outcomes is by
increasing educational attainment, particularly high school
attendance and completion for White men, but it has little effect
on university/college attendance and completion. Fifth, CSL
reforms improves educational attainment for Blacks and Whites

differently, such that Whites are more likely to be compelled to
graduate high school, whereas Blacks are more likely to attend
school longer but not more so completing high school.

Importantly, while pecuniary factors consist only one dimension
of social life, economic marginalization is one key channel through
which the adverse effects of structural racism are compounded
intergenerationally (Bishop-Royse et al. 2021). Existing studies have
shown that race-based income inequality matters for wide-ranging
social outcomes in the United States, where persistent differences
exist across racial groups in employment, homeownership, police
arrests, life expectancy, and a range of health outcomes, and that
race-based income inequality levies an increasingly significant role
in shaping race-based social mobility, and that access to services
and opportunities substantially differ between Blacks and Whites
(Akee et al. 2019). To this end, income, race, and class are three
closely inter-linked and intertwined factors affecting individual
wellbeing. Classical sociology has defined class within the Marxist
tradition as common position within the social relations of pro-
duction, which can mediate racial differences in pecuniary returns
to education. While the present study does not directly show how
CSL expansion or educational attainment relates to racial class
mobility differences, new evidence on income inequality point to
the cyclical effect of racial differences in returns to education and
distribution of racial groups into class categories as key determi-
nants of race-based inequality at large (Pfeffer et al. 2020).

Taken as a whole, findings in this study suggest that expanding
CSL benefits both Black and White students by requiring entire
cohorts to stay in school longer, and as consequence, racial gap in
returns to education is shown to close in the long run. A key
explanation for this finding is that CSL legislation are often result
direct enforcement and policing of school attendance. For instance,
Angrist and Krueger (1991) observes that most states hire truant
officers to administer and enforce CSL requirements, who often are
permitted with wide-ranging administrative powers, including the
right to take minors into custody without a warrant should their
family disregard CSL requirements. Diligently strict enforcement can
ensure that students from disadvantaged backgrounds stay in school
longer than they would in absence of CSL.

Findings in this study point to important implications for
policy design regarding racial equality. Firstly, educational
attainment creates a basic foundation from which meaningful
social participation and social inclusivity is promoted, and in this
pursuit, CSL has been identified as an effective policy tool in
improving educational outcomes for marginalized groups. The
realized individual gains and aggregate societal benefits to CSL
are considerable, since CSL disproportionately increases the level
of education for those most at risk of leaving school prematurely
and missing opportunities for learning, which have been shown
to have short-, long-, and intergenerational effects (Shanan 2021).
In considering the cost-benefit of a range of race equality inter-
ventions, policy makers should not overlook the critical role
building better and stronger schools can play in ‘leveling the
playing field” for all (White House 2021). Secondly, while CSL is
effective in increasing educational attainment, it certainly cannot
single-handedly close racial gaps. Scholars have continuedly
voiced concerns regarding the high disparity in school funding
that exists between predominantly-Black and predominantly-
White schools (Sosina and Weathers 2019). Schooling does not
translate into learning the same way in Black or as in White
neighborhoods, which is both consequence and contributor to
race-based economic segregation (Reardon et al. 2021). In addi-
tion, findings in this study suggest that Black students only extend
their school attendance up to the minimum school-leaving age
requirement and are more likely to drop out prior to high school
completion compared to their White counterparts. To this end,
policy makers and researchers should focus on factors influencing
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patterns in the discontinuation of schooling among students from
marginalized backgrounds, and devise targeted interventions to
address race-related barriers to high school completion and
beyond (Kim et al. 2015).

In any case, findings in this study shed light on the policy
effectiveness and social equity implications of CSL reform that
could be relevant for a range of developing countries, considering
that adoption of such legislation can lead to improved educational
access for students from disadvantaged and marginalized back-
grounds. On the one hand, mandating school attendance through
CSL can be a powerful equalizing force, particularly in the longer-
term career time horizon. Importantly, simply going to school can
be a salient gain for both individuals and society (Oreopoulos and
Salvanes 2011). Individuals, particularly those from disadvantaged
backgrounds, could miss ‘a million dollars on the sidewalk’ should
they forego the opportunity to be in schools (Schuller et al. 2004).
On the other hand, demand-side education interventions, such as
CSL, can get students to school, but it is also critical to support
student at school, and ensure they are ready to learn and accu-
mulate meaningful learning experiences in classrooms. In this
regard, school meals, transportation services, remedial support, and
academic counseling have been identified as common learning-
enhancing strategies that show promise in positively bolstering
children from marginalized groups and disadvantaged communities
take advantage of expanded educational access (World Bank 2017).

Nonetheless, it is worth pointing out that the CSL expansion
episode examined in this study occurred during a very specific time
period and in a geographically specific area of the American “South,”
therefore precaution should be used when extrapolating to other
contextual scenarios. Nonetheless, several contemporary policy
takeaways are relevant. First, students from disadvantaged back-
ground can benefit from educational policies that require a certain
minimum year of schooling. Education systems should actively
consider the educational equity aspects of CSL, for which discussion
on its heterogeneous effects are often masked by policies that target
the population mean. Second, there remain many barriers to learning
beyond age-requirements to attend school, and education systems
should aim to address these limiting barriers and cultivate pro-
learning environments that enable all students to grow and thrive.

Last but not least, while this study shows that CSL legal
requirements on school attendance is critical for reducing Black-
White racial gaps in school attendance and career wages, a
remaining understudied area is exploring the intertwined rela-
tionship between CSL expansion, school quality, and student
learning. For one, Anderson (1988) has found that Rosenwald
Fund and Jeanes Foundation worked with local Black commu-
nities to build school infrastructure, which not only improves
learning environments but also increase educational access to
these communities. For another, Murphy (2003), Raudenbush
(2008), and Raudenbush and Eschmann (2015) show that
instruction and curriculum is a decisive mediator of school
experiences. Therefore, the effectiveness of going to school
depends substantively on how instruction and curriculum is tai-
lored to meet the current needs of the child, especially for those
from different racial, cultural, linguistic, and socio-economic
backgrounds. Open to debate is whether the simultaneous
improvements on school infrastructure, curricullum, and
instruction represent in part some of the positive effects of CSL
expansion, which warrants added interest on future research.

Data availability

Data used in this study is included as a supplementary file, which
is publicly available via the Integrated Public Use Microdata
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