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Abstract

Beginning in 1959 the public schools in Prince Edward County, Virginia were
closed for five years in opposition to court-ordered integration. I combine data
from numerous administrative sources to examine the effects of the school clos-
ings on the educational attainment and economic outcomes of affected Black
children. Although exposed students obtained an average of one fewer year of
schooling than peers in surrounding counties, they do not exhibit substantially
worse material, health, and incarceration outcomes. These findings may result
from 1) the provision of substitute educational opportunities for many students
and 2) flat returns at levels of educational attainment typical for southern Vir-
ginia Blacks during this period.
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1 Introduction

“Should the public schools of the county be closed for any reason, approx-
imately three thousand children, including those of an age at which they
are peculiarly impressionable, will be released from attendance. An inter-
rupted education of one year or even six months at that age places a serious
handicap upon the child which the average one may not overcome.”

Opinion of Judge Sterling Hutcheson in Dorothy E. Davis et al. v. County
School Board Of Prince Edward County et al., January 19571

Faced with court orders enforcing the Brown v. Board of Education2 ruling declar-

ing school segregation unconstitutional, in September 1959 the board of supervisors of

Prince Edward County, Virginia chose to close the public school system rather than

integrate. The closings were one of the most extreme manifestations of the “massive

resistance” campaign, an effort spearheaded by prominent Virginia politicians to derail

school integration. That fall White students began attending a privately financed al-

ternative school system in the county, while the majority of African-American students

in the county languished without schooling. Prince Edward County schools ultimately

remained closed for five years, a period during which only sporadic efforts were made

to continue the education of those Black students unable to leave the county.

Figure 1 provides evidence of the effect of the school closings on the educational

attainment of Black residents. The figure plots the cumulative distribution function

for years of completed schooling by birth cohort for a sample of Black parents in

Prince Edward County. Parents from Nottoway County, an adjacent county with

similar population, income, and racial composition to Prince Edward, are used as a

comparison group. The top panel demonstrates that the distribution of educational

attainment was similar for individuals in the two counties born prior to 1942. These

individuals would have turned 18 prior to the school closings. Similarly, for those

born in 1961, who entered first grade after the schools had been reopened, educational

attainment is comparable across the counties. For those born in 1947, in contrast, the

education distribution for Prince Edward is shifted substantially to the right.3 Whereas

only 37% of the parents in Nottoway County obtained less than 12 years of education,

almost two-thirds of Prince Edward parents completed fewer than 12 years. It appears

that the school closings adversely impacted the educational attainment of minority

1Davis v. County School Board 149 F. Supp. 431 (E.D. Va. 1957)
2Brown v. Board of Education of Topeka, 347 U.S. 483 (1954)
3Mann-Whitney tests for equality of distribution can be rejected at the .1% level for the 1947

sample but cannot be rejected for the other samples.
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students raised during this period.

In this paper, I employ numerous administrative data sets to estimate the effects

of the school closings on the educational attainment and subsequent health and labor

market outcomes of the affected cohorts. Beyond its intrinsic historical interest, this

episode provides an unusual opportunity to examine returns to education from the per-

spective of educational deprivation, in this case permitting estimates of the costs of a

large-scale educational disruption. Despite the pessimistic projections of Judge Hutch-

eson and other contemporary commentators, I find evidence that the actual effects of

the closings were modest relative to the potential effects. My primary estimates suggest

educational losses for those exposed to the closings on the order of one year, a finding

that persists using various comparison groups and methods for accounting for migra-

tion. For outcomes linked to educational attainment, such as income, incarceration,

and mortality, reduced-form estimates are generally too imprecise to rule out some de-

gree of harmful effects. However, in most cases I am able to exclude detrimental effects

of a magnitude that might be expected had exposed students been fully deprived of

the benefits of education during this period. Cross-cohort attainment patterns suggest

that many students avoided the full effects of the closings through substitution both

across locations and over time. I also present evidence of flat returns at levels of ed-

ucational attainment common among Black students during this era, a factor which

may have further mitigated the disruption’s negative effects.

A number of prior studies have attempted to assess the impact of the school closings

on Prince Edward County students. The most scientific assessments of the closure’s

effects were conducted by Robert Green under the sponsorship of the U.S. Depart-

ment of Health, Education, and Welfare in 1963 (Green, Hoffman, Morse, Hayes, and

Morgan 1964, Green, Hoffman, Morse, and Morgan 1966). Green oversaw extensive

interviews with the affected families as well as adminstration of cognitive and other

achievement tests designed to assess the capabilities of their children. While thorough

and informative, both of these studies were conducted shortly after the school closings

and thus shed little light on the long-term consequences of the closures.

A more recent study by Hale-Smith (1993) surveys 115 students who resided in

Prince Edward County at the time of the closings. The survey includes questions about

current occupation and income. Hale-Smith reports that students who remained in

Prince Edward during the school closures had lower educational attainment and income

and were more likely to work in low-skilled occupations than those leaving the county.

One important limitation of Hale-Smith’s study is that she compares the income and

educational distribution of individuals remaining in the county to those who received
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education through an American Friends Service Committee (AFSC) program. The

participants in the AFSC program, however, were specifically chosen based upon the

perceived benefit to the child from additional education (Smith 1965, 253), and thus

may have been unrepresentative of the overall population in cognitive skills and family

environment.4 In addition, in contrast to Hale-Smith (1993), Brookover (1993) argues

using Census data that Prince Edward County students were ultimately able to make

up their lost years of schooling. An important contribution of this paper is elucidating

these competing claims.

This paper also relates to a large body of research that attempts to use natural

experiments to assess returns at different stages of the educational experience; Card

(2001) provides a summary of this literature. Several recent papers focus on unique

interventions to examine the long-run consequences of shocks to education. Pischke

(2007) examines changes in the West German school calendar in 1966-67 which reduced

time in class by about 2/3 of a year for selected students. He finds little evidence that

these schooling reductions impacted future earnings and employment. Maurin and

McNally (2008) use the 1968 student protests in France, which led to a substantially

lowered passing threshold on credential examinations, to analyze the effects of access to

additional schooling on wages and occupational prestige. Like these papers, I examine

the labor market consequences of an unusual educational disruption. However, I also

focus on other outcomes such as criminal participation and health that have been linked

to educational attainment.

The paper proceeds as follows. Section 2 provides a brief discussion of the history

of the school closings.5 Section 3 describes the data employed in the analysis. Section

4 provides estimates of the effect of the closings on the educational attainment of

affected students. Section 5 turns to other outcomes of interest, including child health,

mortality, incarceration, wages, and unemployment. Section 6 concludes.

4Green, Hoffman, Morse, Hayes, and Morgan (1964), for example, demonstrate that parents of
children who received education during the school closings were better educated and more likely to
read newspapers and have white collar jobs (125-9) and that children leaving the county to obtain
education had higher educational aspirations (175).

5Smith (1965) provides an excellent history of the school protests and subsequent closings based
upon first-hand, extensive interviews with many participants. This work, along with Morland (1964)
and Peeples (1963b), provides much of the basis for the historical summary.
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2 History of the School Closings

Table 1 compares the 1960 characteristics of Prince Edward County to those of the

neighboring seven counties. Like many counties in Southside Virginia, Prince Edward

had a predominantly rural economy, with only one substantial manufacturing concern.

Approximately 40% of residents in 1960 were Black, and Blacks were disproportion-

ately represented in blue-collar farm labor and household help (Morland 1964, 3).

Residents in Prince Edward were slightly more affluent and better educated that those

in neighboring counties. Consistent with many farming communities, Prince Edward

experienced out-migration in the 1950’s. Several thousand residents were concentrated

in the county seat of Farmville, and education was provided in the 1950’s by a system

of seven White schools and fifteen Black schools. Although the norm of public segrega-

tion was strictly followed, residents described race relations as fairly good (Smith 1965,

246).

Prince Edward County became involved in the struggle for educational equality

after students organized a walk-out to protest inadequate facilities at the all-Black

Moton High. The protest caught the attention of NAACP leaders in Virginia, and

Prince Edward County was ultimately a defendant in one of the four cases jointly

heard as Brown v. Board. Following the Brown decision, integration in Prince Edward

and many other rural Virginia jurisdictions was stalled by a series of laws passed in the

state legislature designed to implement a policy of “massive resistance” to integration

championed by Senator Harry F. Byrd, Sr. By 1959 these laws had been invalidated

through court challenge, and an appellate court ordered the county to desegregate no

later than September 1959.6

Over the protests of school board members, in the summer of 1959 the county

board of supervisors voted to withdraw funding of the public school system rather

than integrate. For the next five years the county refused to allocate money for a

public school system. White students during this period attended a segregated private

school system organized by the Prince Edward Foundation and funded through private

donations. For several years the county implemented a tuition grant program allowing

White students to use county-provided vouchers to attend Foundation schools. No

comparable private school system was instituted for Black students.

Although the educational opportunities for African-American students were sharply

curtailed during the school closing period, it would be inaccurate to suggest that Black

students received no education during this time. In January 1960, as it became ap-

6Allen v. County School Board, 266 F.2d 507 (4th Cir. 1959)
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parent that the school closings might persist beyond a single school year, a consortium

of civil rights and community organizations organized a system of training centers to

provide opportunities for Black students to gather and obtain basic instruction during

school hours. The training centers were limited by design, so as to not absolve the

county of responsibility for providing public education. Training was conducted in a

variety of available public buildings and instruction was ad-hoc, lasting a few hours

per day. These training centers were supplemented by month-long remedial “crash”

programs organized by various professional teachers’ organizations and conducted in

the summers of 1961-1963. Several hundred students were involved in each of the

programs.

The American Friends Service Committee also established a program that allowed

select students to live with host families in the North and thus attend public schools.

Sixty-seven students participated in this program. In a similar vein, Kittrell College,

a North Carolina college run by the African Methodist Episcopal Church, enrolled 68

Prince Edward County students in high-school equivalent courses at reduced tuition

(Smith 1965, 170, 253).

Some students were also able to attend public schools in neighboring counties.

Estimates of the total number of the students who obtained education outside of the

county range from 400-600 of the 1700 affected children (Smith 1965, 254). Notably,

few affected students received four years of education, however, with the majority of

students obtaining external eduction doing so for two or fewer years (Green, Hoffman,

Morse, Hayes, and Morgan 1964, 133).

A key educational initiative during the closing period was the establishment of an

alternative school system for Black students that provided privately-financed instruc-

tion during the 1963-64 school year. This “Free School” effort was coordinated by the

federal government and overseen by Colgate Darden, a former Virginia governor. The

alternative schools implemented a number of innovative instructional methods designed

to compensate for students’ four-year gap in formal education, including non-graded

instruction and pupil-specific lessons. The faculty were drawn from former county

teachers as well as remedial education specialists from throughout the country. The

relatively high skill levels of the teachers involved and the low pupil-teacher ratios likely

made these alternative schools superior to typical public schools in the region.7

Two studies conducted by Robert Green (Green, Hoffman, Morse, Hayes, and

7Green, Hoffman, Morse, and Morgan (1966, 41-2) demonstrate that the achievement test score
gains by Black students during their year in the Free Schools were two to three times larger than their
gains in the first year of resumed public schooling.
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Morgan 1964, Green, Hoffman, Morse, and Morgan 1966) provide extensive evidence re-

garding the negative short-term effects of the school closings. In Stanford Achievement

Tests administered in 1963, 11-year-old African-American students in Prince Edward

County scored between 2 and 3.5 grade equivalents, depending on their educational

exposure, as compared to 4.4-5 for children in neighboring counties (214). These dis-

crepancies persisted among older Black students—on the Iowa Silent Reading Test,

14-16-year-old Prince Edward students were rated at an average grade level of 4.8,

2.4 grades below neighboring students (220-1). On a time-telling test, students from

neighboring counties performed comparably to Prince Edward students six years older

(226). These large achievement differences are in part explained by the fact that of the

students remaining in the county, 60% reported staying at home during the school day

as opposed to working or attending school elsewhere (143). In addition, participation

in the provisional training programs had only a minor effect on achievement test scores

(157). In a follow-up study to assess the effects of the year-long Free Schools, Green,

Hoffman, Morse, and Morgan (1966) found that despite substantial test score gains,

achievement of affected students remained low relative to national norms, particularly

among older students (44-5).

The school stalemate was finally resolved when the U.S. Supreme Court ordered the

county to allocate funds adequate to provide public education comparable to that avail-

able in other Virginia school districts.8 In September 1964 county schools reopened.

Many White students initially chose to continue attending Foundation schools rather

than the newly integrated public system, and integration proceeded gradually through

the 1970’s and 1980’s (Brookover 1993). Affected students were initially placed ac-

cording to their last completed grade of school, although a remedial system allowed

students to progress through missed grades at an accelerated pace. Many high-school

age students obtained employment during the closings and were unable to return to

complete high school.

3 Data Sources

I utilize a number of administrative data sets in my evaluation of the effects of the

closings. Data on educational attainment and birth outcomes are drawn from the

Natality Detail Files published by the National Center for Health Statistics (NCHS).

These data are derived from birth certificates and include demographic information

8Griffin v. County School Board, 377 U.S. 218 (1964)

6



about parents, including county of residence and race, and are available from 1969-

1988.9 Prior to 1975, only a 50% sample of Virginia birth certificates is available.

Data on income is drawn from 1980-2000 income tabulations published in the so-

cial and economic characteristics volumes of the Census Bureau’s Characteristics of the

Population (CP) series. These tabulations are available separately by county of resi-

dence, race, and age group of the primary householder. To calculate mortality rates I

utilize death certificate records published by the NCHS. The death certificates include

data on the cause of death and are available for the same 20-year period as the natality

data.

To examine incarceration effects of the school closings, I employ data from the

National Corrections Reporting Program (NCRP). The NCRP reports offender-level

data for all prisoners admitted to or released from state or federal prisons. The records

include information on demographic characteristics, including educational attainment,

offenses, sentence length, and county of prosecution, and are available from 1985-2002.

New prison admissions and releases are separately recorded. To calculate incarceration

rates, I combine NCRP counts with race-sex-age specific county population estimates

from the Census Bureau.

The NCRP data have an important limitation. Because data are only available

from 1985 onward, I am unable to observe incarceration during the early-adult years

for many affected cohorts, and these are typically the years of highest offending. My

estimates will in general miss any differences in criminality manifested only during

young adulthood.10

A substantial limitation affecting the natality data and the other data sources in the

paper is that I cannot directly observe whether individuals would have attended public

schools in Prince Edward County during the school closings. For all outcome measures

I am instead forced to rely on proxies for exposure to the school closings, such as

residence in Prince Edward County. Because I use physical presence in Prince Edward

as a proxy for school attendance there, there is obvious potential for contamination

of my estimates due to misclassification, and this contamination likely increases with

migration over time. In the Appendix I use evidence drawn from the Census to gauge

the extent of migration by Blacks in Prince Edward County. My best estimates for

the percent of all residents of the appropriate age remaining from 1960 are 73% in

1980 and 44% by 2000. A related problem is that typically only the year of birth

9Starting in 1989, the county of residence of the mother is no longer included for residents of
counties with population below 100000.

10Sampson and Laub (1992), however, provide evidence that young offending is predictive of a
greater likelihood of offending throughout the life course.
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is available in my records, which may lead to some misclassification of individuals

ineligible for school because they were born after September 30th. Section 4.2 includes

a more detailed analysis of the possible effects of misclassification and migration on

my estimates.

Before proceeding to estimation, several important caveats are in order. A num-

ber of authors note that one effect of the school closings was to cause some African-

American families to leave Prince Edward County permanently. Because I focus solely

on individuals residing in Prince Edward County, my analysis does not incorporate

any effects on out-migrating families. In addition, because I am unable to identify

individuals who remained in the county but were able to obtain education during the

school closures through other means, my estimates are most accurately characterized

as intention-to-treat estimates as opposed to average treatment effects. The effects of

the policies on students who were actually denied schooling may be larger than those

reported. Also, I focus on economic outcomes that are easily quantifiable. While the

largest impacts of the closings may have been on non-economic factors such as commu-

nity morale and individual students’ beliefs and aspirations, examining these outcomes

is beyond the scope of this paper.

4 How Much Did the School Closures Affect Edu-

cational Attainment?

4.1 Basic Estimates

With individual-level data on educational attainment it is possible to directly estimate

the educational effects of the school closings. Although Census data might seem well

suited for this task, educational data is only collected for some respondents and ge-

ography is coded above the individual county in publicly-available Census microdata

(Census IPUMS).11 Fortunately, the Natality Detail Files include questions about ed-

ucational attainment by single year of education for both mothers and fathers and the

density of the sample is high. An obvious disadvantage of these educational data is

that those without children are unobserved. Over the years of natality data available

I observe approximately 850 Black mothers and fathers of appropriate age in Prince

Edward, which would represent about half of the total number of affected students as

11Published Census tabulations do permit county-level comparisons of the educational attainment
distribution by race, but these tabulations typically aggregate several years of attainment into a single
group, which in this case could easily obscure the effects of the closings.
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estimated by Green, Hoffman, Morse, Hayes, and Morgan (1964).

To estimate the effect of the school closures, I exploit the fact that the school

closures affected only residents of a particular county, only certain cohorts within that

county, and only Black students. In the regression:

Yijk = αAffectedi + γ0Blacki + δj + ηk + βXijk + εijk (1)

Yi denotes years of completed schooling for individual i residing in county j born in

year k, Affectedi is an indicator for whether individual i was affected by the school

closings12, Blacki is a race indicator, and δj and ηk represent county and parental

birth cohort indicators. X is a vector of additional controls, including parental age

and gender indicators.

In my analysis of the natality data I limit the sample to parents born between 1935

and 1965 who are Black or White. As controls I consider parents residing in the seven

counties adjacent to Prince Edward.13 The results of the estimation of equation 1 are

reported in Table 2.14

Equation 1 nests several approaches to identifying the effects of the school clos-

ings. Limiting the sample to Black parents and including county and cohort dummies

(column II) yields a difference-in-difference (DD) estimate based upon cross-county dif-

ferences in educational attainment between affected and unaffected cohorts. Focusing

exclusively on Blacks may be advantageous if Black-White differences in outcomes

are large relative to cross-cohort differences. Alternatively, expanding the sample

to White parents but focusing on Prince Edward County parents only (column III)

or only affected cohorts (column IV) produces additional DD estimates. Including

county-race, race-cohort, and county-cohort interactions in X (column V) generates

a triple-difference (DDD) estimate. This estimate essentially identifies the effects of

the closings by comparing the Black-White differences in educational attainment in

affected cohorts to those of older and younger cohorts in Prince Edward and compa-

rably aged cohorts in adjacent counties. To the degree that White students were also

adversely affected by the closings, focusing on Black-White differences will tend to

understate the true magnitude of the effects. However, one advantage of this approach

relative to the DD estimates is that it accounts for unobserved race-specific patterns

12I code individuals who were affected by some years of the closings using values between 0 and 1.
For example, an individual born in 1944, who would have missed 10th through 12th grade in high
school is coded as .6.

13These are Amelia, Appomatox, Buckingham, Charlotte, Cumberland, Lunenberg, and Nottoway.
14In unreported regressions I varied the window of parents’ ages and comparison counties used in

the analysis and obtained comparable results.
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in educational improvement over time. It also flexibly controls for the county-level

differences in educational attainment apparent from Table 1.

The point estimates of the effect of the school closings are comparable for the

uncontrolled, differences-in-differences, and triple-difference estimates, and imply that

parents exposed to the school closings lost an average of about one year of education.

The estimates are fairly precise and highly statistically significant.

Table 3 reports variants of the basic specification. Column I uses Nottoway County

as the comparison group. As is apparent from Table 1, Nottoway was more similar to

Prince Edward in size, average educational attainment, and economic characteristics

than many neighboring counties. Using Nottoway as the comparison generates smaller

estimates that remain negative and statistically significant. The second column of

Table 3 restricts the analysis to include only a single birth for each observationally

unique parent.15 This restriction avoids double-counting parents who had multiple

children within the sample, although it may also exclude some parents who appear

identical to other parents. Limiting to unique parents does not substantially affect the

point estimate.16 Columns III and IV use attainment of educational levels associated

with high school and college completion as outcome variables. Exposure to the school

closings did reduce the probability of high school completion by 12 percentage points

relative to an average of 62% completion. The effect on college graduation is not

statistically different from zero, however, likely reflecting the fact that few students in

this region and era completed college even under normal circumstances.

4.2 Accounting for Migration

One concern with the preceding analysis is that my estimates of the educational effects

of the school closures may be biased towards zero due to misidentification of affected

individuals. One method to account for migration is to use available Census infor-

mation to estimate the probability that a Prince Edward County resident observed in

a particular year was also present during the school closings (pi) and then estimate

the model via maximum likelihood.17 The results of the maximum likelihood analysis

15In particular, I drop the parents of all births for which I can observe a birth of prior ordering to
a parent of the same age, race, educational attainment, and county of residence.

16Limiting the analysis to first births, which ensures that each observation represents a unique
mother, yields similar results to those reported in Table 2. Because the natality data is only available
for births occurring after 1969, however, doing so also excludes a number of affected parents born in
the 1940’s who had their first children prior to 1969.

17In the Appendix I use Census data to calculate the proportion of Prince Edward County residents
in 1970 through 2000 who were likely present in 1960. I linearly interpolate to obtain estimates for
this proportion (pi) for each of the years of available data (1969-88). Assuming common coefficients
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are presented in the final column of Table 3. The estimated effect using maximum

likelihood, while larger and somewhat less precise than its counterparts in Table 2, still

indicates a statistically significant loss of education from exposure on the order of one

year.

The maximum likelihood analysis assumes that the overall county migration pat-

terns observed in the Census accurately mirror the migration patterns of affected stu-

dents. Aigner (1973) provides a method to consistently estimate the effects of a mis-

measured treatment for any degree of misclassification provided information regarding

the probability of misclassification is available. Using the Aigner estimator and assum-

ing that 10% of exposed students are misclassified yields a differences-in-differences

estimate of the effect of the closings of -1.16 years.18 At a fairly extreme assumption

of 50% misclassification the estimate rises to -2.84 years. At levels of misclassification

of 25%, which are roughly the average levels implied by the migration calculations in

the Appendix, the estimated effect is still below -1.5 years.19 Accounting for poten-

tially mismeasured treatment thus does not alter the conclusion that exposure reduced

educational attainment, but by levels appreciably below the full four years.

Estimation adjustments using maximum likelihood or the Aigner estimator only

account for random migration. Non-random migration arising from the school closings

might also affect these and my subsequent estimates. The magnitude and direction

of the bias arising from non-random migration are unclear and depend on whether

those who ultimately remained in Prince Edward were affected in similar ways to the

overall exposed group. Given the strong relationship between socioeconomic status and

residential mobility documented in other settings, for example, one possibility is that

students who lost the most education were more likely to leave the county in subsequent

years. This would bias the results towards finding a null effect. Alternatively, if

students who left the county to seek education elsewhere were of higher ability and

for the control counties, the likelihood function for normally distributed errors would be given by:

Lik = pi · Φ
(
Yik − αAffectedi − γ0Blacki − δ + ηk − βXik

σ

)
+(1 − pi) · Φ

(
Yik − γ̃0Blacki − δ̃ − η̃k − βX̃ik

σ

)

For simplicity I assume that individuals not residing in Prince Edward at the time they were sampled
were not exposed.

18Given that less than 3% of my total sample were exposed to the closings, I maintain the assumption
that a negligible fraction of those in surrounding counties were actually exposed.

19The other specifications in Table 2 exhibit similar patterns, although the DDD estimates (column
V) increase more substantially and become fairly imprecise.
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would have been more likely than those who remained to continue schooling after the

schools reopened, then these estimates might overstate the true effects of the closings.

Available data make it difficult to draw firm conclusions regarding non-random

migration.20 Smith (1965) provides anecdotal accounts of individuals moving from

the county during the closure period, but there is no systematic evidence of large-

scale departures. Intercensal estimates indicate that aggregate out-migration rates in

Prince Edward were comparable to other rural Virginia counties between 1950, 1960,

and 1970. Peeples (1963b) indicates that initial expectations were that schools would

re-open fairly quickly, a factor which may have tempered the degree of out-migration.

Additionally, the short time span between the official de-funding decision and the start

of the school year makes it unlikely that departures occurred in anticipation of the

closings.

The natality data do provide an avenue to examine the possibility of non-random

migration during the 1970’s and 1980’s. I can effectively condition on having remained

in Prince Edward through a certain year by estimating equation 1 using only births

occurring in that year. Samples constructed in this manner reflect the both the compo-

sition of those remaining in the county and the composition of those giving birth in a

particular year. Assuming those giving birth are roughly representative of the county,

if those most or least affected by the closings were more likely to leave Prince Edward

over time, then the coefficient estimates should adjust over time to reflect the changing

sample composition.

Figure 2 plots such coefficient estimates sampling data in two-year increments. The

point estimates appear fairly stable across years, with an effect size of -.9 years ad-

missible in all years. For all years except 1971-1974 it is possible to reject the null

hypothesis of no educational effect. The estimated effect using only data from resident

births in 1987-1988, the latest available years, lies close to the estimates reported in

Table 2. Apparently individuals from exposed cohorts still present in Prince Edward in

the late 1980’s experienced similar educational losses to those present shortly following

the closings. Although this analysis captures only one form of non-random migra-

tion and is not available for other outcomes considered in this paper, it does suggest

contamination from non-random migration may be relatively limited.

20For example, the Census Bureau did not publish tabulations of migration status by educational
attainment during this period and sample sizes in even geographically-identified PUMS data would
likely make it difficult to examine differential migration by educational attainment.
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4.3 Heterogeneous Effects by Age

The closings may have had differential impacts on students of varying ages. For exam-

ple, students with outside opportunities such as wage work may have been less likely

to return to school once schools reopened. Alternatively, given the large body of re-

search indicating the importance of early childhood educational experiences for later

achievement (Cunha and Heckman 2006), it seems possible that students missing their

earliest grades may have been particularly harmed. To gauge the extent to which stu-

dents of different ages may have been affected by the closings, I re-estimate a version of

equation 1 separately entering indicators for two-year birth cohorts. Levels of exposure

varied substantially across birth cohorts. Cohorts born in 1942-1945 were partially ex-

posed to the closings and missed later high school years, those in 1946-1949 were fully

exposed to closings and missed late middle and early high school, those in 1950-1953

were fully exposed but missed mostly elementary school, and those in 1954-1957 were

partially exposed and missed their first years of elementary school. As an additional

specification check I also include indicators for individuals born before and after the

closings. In addition to the controls from the basic specification, my regressions include

a Black-specific parental birth year time trend to allow for relative improvements in

Black education over time.

The results of this analysis are depicted in Figure 3. The effects of the closings

appear concentrated among those reaching high school ages during the closure period,

with the largest effects falling on the 1946-1949 cohorts, which lost half a year of

schooling relative to the preceding cohort and almost a full year relative to the following

one. Students who missed only early elementary school years, in contrast, exhibit

similar educational attainment to later cohorts. The coefficients for the groups born

before and after the closings are not statistically different from zero.

One likely explanation for the pattern in Figure 3 concerns the timing of dropout.

For the oldest exposed cohort, the closings affected upper grades generally reached by

50% of students or fewer. Many students in these cohorts may have already elected to

drop out prior to the closings. For the students born in 1946-1949, the closure period

encompassed ages 14-16, at which point it became possible to obtain legal employment,

making dropout for this group more attractive.

However, assuming perfect treatment, the estimated effect would be -4 years for

most students. The fact that the coefficient estimates, while practically important, are

far smaller than this is perhaps surprising. Figure 3 suggests two possible mechanisms

which may explain these muted overall effects. Even students who were unlikely to
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return after schools reopened because they had passed graduation age lost less than

expected amounts of schooling, suggesting these students were able to obtain substitute

schooling in other locations during the closings. Although Green, Hoffman, Morse,

Hayes, and Morgan (1964) report that students remaining in the county obtained an

average of only 1 year of schooling from alternative sources between 1959 and 1963,

Peeples (1963a) reports that outside education was heavily concentrated among older

students. The alternative schooling methods described in Section 2 apparently were

productive in helping older students escape the full effects of the school closures.

Figure 3 also suggests that the effects of the closings were partly mitigated for

younger students. However, these patterns must be interpreted with caution. Younger

cohorts were able to attend the Free Schools and those who returned and took advan-

tage of the accelerated grade progression system could have ultimately advanced to

age-appropriate grades. It seems likely that younger students who “caught up” would

self-report years of education commensurate with their final grade, which would be

reflected in Figure 3. However, these students would have actually spent a reduced

amount of time in the classroom and may have had correspondingly lower skill levels.

The small negative coefficients reported in Figure 3 for young cohorts may thus obscure

larger skill differences between affected students and comparison students. If the rele-

vant inputs for determining labor market returns and other measures of well-being are

actual skills developed through the educational process as opposed to credited years

of schooling, the disruption’s effects on these outcomes might be larger than would be

implied by the relatively small estimated schooling losses reported in this section.

5 Effects on Later Life Outcomes

Although the actual educational effects of the closings appear modest compared to the

potential effects, the losses implied by my estimates may still have generated impor-

tant economic consequences later in life. In this section I examine the relationship

between exposure and four outcomes with well-established links to educational attain-

ment: income, birth outcomes, incarceration, and mortality. For most outcomes I can

reject detrimental effects that might be expected from a four- year educational loss but

cannot reject more modest harmful consequences. An important caution applying to

all of the results in this section is that because my data sources are not ideally suited

to examining the particular outcomes of interest, my findings can only be taken as

suggestive. In some cases I am only able to obtain cohort-level measures of outcomes

and the potential problems arising from migration described previously also apply to
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these estimates.

5.1 Income and Poverty Status

I utilize published Census wage data from 1980, 1990, and 2000 to assess the long-term

effect of the closings on household income.21 The income data are reported separately

by the household head’s ten-year age cohort (25-34, 35-44, 45-54, and 55-64), race, and

county of residence. My basic estimating equation is given by:

Ȳijk = αAffectedijk + γi + δj + ηk + εijk (2)

where Ȳijk represents the outcome of interest for cohort i of race j in county k; γ, δ,

and η are race, county, and cohort fixed effects; and α represents the estimated effect

of the closings on wages. In some specifications I include race/cohort interactions as

additional explanatory variables to allow for asymmetric labor market conditions for

minorities over time. I separately estimate equation 2 in each Census year. In all years

I use log average income as an outcome; in 1990 and 2000 the proportion of households

with income below $10000 and in 2000 the poverty rate are available as additional

outcomes.22 In 1980, Prince Edward County households with Black heads aged 25-34—

who were born between 1946 and 1955—are considered affected; the affected cohort

shifts to those aged 45-54 by 2000.

In 1990 and 2000 the published wage data do not directly report the average incomes

for each cohort but rather give the number of households falling within specified income

cutoffs. To overcome this limitation, I first use the available data to estimate average

income via maximum likelihood under the assumption that incomes are log-normally

distributed.23 I then enter my estimate of average wages on the left-hand-side of

equation 2.24

Table 4 reports the estimates. For 1980, the point estimates suggest that wages

of those exposed to the closings were actually higher than those in other groups, and

all three specifications can reject wage reductions that might be expected given two

21Although individual observations on wages from the IPUMS might seem better suited for this
analysis, small sample sizes coupled with confidentiality restrictions that make it difficult to identify
Prince Edward County residents preclude use of IPUMS data to evaluate the effect of the closings.

22Published poverty data disaggregated by both race and age are not available prior to 2000, and
wage data is unavailable prior to 1980.

23Using other imputation schemes, such as assuming individuals earn the lower cutoff, upper cutoff,
or midpoint of their reported income ranges generates comparable conclusions.

24For efficiency I weight the estimates using the standard errors of the maximum likelihood estimates
as in Saxonhouse (1976).
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or more years of lost skills. The 1990 and 2000 data provide suggestive evidence of

an adverse effect of the closings, with higher poverty rates and lower average income

among the exposed in all specifications, although the estimates focusing on Blacks are

not statistically different from zero. Declining returns to the lowest levels of education

for older workers during the 1990’s might explain this pattern. Overall, there is some

indication that households with heads exposed to the closings fared worse materially

than those from surrounding areas, although the evidence is not fully consistent across

years. Income drops of greater than 40% generally lie outside the confidence intervals

reported in the table. However, income losses that might be expected from educational

reductions on the order of one year would be difficult to exclude given the broad range

of some of these estimates.

5.2 Pregnancy Outcomes

Several past studies have documented a strong relationship between maternal edu-

cational attainment and birth outcomes such as fetal death and birth weight (Chen,

Fair, Wilkins, and Cyr 1996, Parker, Schoendorf, and Kiely 1994). Currie and Moretti

(2003) find that an additional year of maternal schooling is associated with decreased

incidence of pre-term birth and low birth weight, lower parity, improved prenatal care,

and higher likelihood of maternal marriage. Given these relationships, a natural ques-

tion is whether the school closings adversely impacted the children of affected mothers

indirectly through the mothers’ lost education. Such effects are of particular interest

given recent evidence suggesting a link between health at birth and later labor market

outcomes (Black, Devereux, and Salvanes 2007, Royer 2007).

Table 5 reports estimates of the effects of the school closings on birth outcomes.

I utilize the specification outlined in equation 1 with Yi representing a birth outcome

of interest. Notably, in the most stringent specification (column III) none of the coef-

ficient estimates are statistically different from zero, and most of the point estimates

actually suggest that affected mothers had better outcomes than those born in other

counties or born before or after the school closings. Although the confidence intervals

are insufficiently narrow to exclude the possibility of some declines in birth outcomes

associated with exposure, they can reject large swings of meaningful magnitude. For

example, the IV estimates in Currie and Moretti (2003) would predict that a reduction

in education of four years would increase incidence of low birth weight by 3.9 per-

centage points, pre-term birth by 4 percentage points, and out-of-wedlock birth by 5.1

percentage points, all of which are excluded by the 95% confidence intervals reported
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in Table 5.

5.3 Incarceration

Human capital accumulation models posit a negative relationship between education

and crime due to differences in foregone earnings and incarceration costs between indi-

viduals with high and low levels of education (Lochner 2004, Gallipoli and Fella 2006).

Using compulsory schooling laws as an instrument for educational attainment, for ex-

ample, Lochner and Moretti (2004) find an approximately 1 percentage point reduction

in incarceration probability for Whites and a 4 percentage point reduction for Blacks

associated with each additional year of schooling. Such large treatment effect estimates

imply that we might expect a substantially higher incarceration rate among cohorts

affected by the closings. At the time of the closings, Green, Hoffman, Morse, Hayes,

and Morgan (1964) also argued based upon administrative data from the county juve-

nile courts that the school closings may have been linked to increases in delinquency.

Although Black juvenile delinquency rates in Prince Edward County were quite low

overall, the incidence of offending nearly doubled in 1960-1962 relative to the preceding

three years (191-2). Such early delinquent experiences may possibly have contributed

to higher adult offending.

To examine the effects of the school closings, I employ regressions similar to those in

equation 1 with incarceration outcomes on the left-hand side. I first examine whether

there are systematic educational differences between affected and unaffected inmates.

It is important to note that there is no theoretical reason to expect individuals from

affected cohorts to have lower education conditional on being incarcerated. Instead,

the disruptions may operate by selecting more individuals from the affected group into

criminal activity and imprisonment.

I then examine whether the educational disruptions led exposed individuals to com-

mit more serious or more numerous crimes. As proxies for crime severity, I examine

the minimum and maximum sentence imposed on each inmate.25 As an individual-

level measure of crime incidence, I employ an indicator for whether an individual had

been imprisoned for a felony prior to their present incarceration spell. Although this

is a coarse measure of incidence because it gives no information about the extent of

prior criminal involvement and is only observed for individuals re-imprisoned for a later

crime, it has the advantage of capturing criminal behavior before the introduction of

25In the sentence length regressions I omit five individuals sentenced to life in prison, one of whom
was sentenced in Prince Edward County.
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the NCRP.

To examine possible selection from reduced education into criminal behavior, I

include incarceration rates as a final outcome variable. For the incarceration rate

regressions, the unit of analysis is a race/sex-specific county cohort, and rates are

measured as the number of individuals from a particular cohort incarcerated between

1985 and 2002 divided by the average population of that cohort during the same period.

I include as controls in these regressions fixed effects that allow for county-, race-, and

gender-specific incarceration rates and a non-parametrically specified age-crime curve.

Table 6 reports the results of this analysis. Interestingly, the point estimates suggest

higher educational levels among prisoners from affected cohorts, although these coef-

ficients are not statistically different from zero and are fairly imprecisely estimated.

There is no evidence that individuals from affected cohorts committed more serious

crimes than their peers, with point estimates suggesting shorter minimum and maxi-

mum sentences for the affected group. The prior felony measure, which captures serious

offending prior to the introduction of the NCRP, also indicates similar offending levels

across the two groups.

The cohort-level analysis reported in the final row of Table 6 indicates that incar-

ceration rates were actually lower among the affected cohorts relative to their peers.

An increase in the incarceration rate of 1.6 percentage points, which represents the

predicted effect of a four-year educational loss using the estimates from Lochner and

Moretti (2004), is rejected by the Black-only and triple difference specifications. The

increases in delinquency in Prince Edward County during the years of the school clos-

ings noted by Green, Hoffman, Morse, Hayes, and Morgan (1964) do not appear to

have translated into sharply different later-life patterns of criminality.

5.4 Mortality

A number of research papers have documented a relationship between education and

mortality(Elo and Preston 1996, Deaton and Paxson 2001, Lleras-Muney 2005).26 Most

studies find a salutary effect of education on mortality at both low and higher levels of

education. Cutler and Lleras-Muney (2006) and Elo and Preston (1996) suggest that

5-year mortality rates are 3-4% lower per year of additional education. In addition

to effects through income, education is also directly associated with behaviors such

as smoking that are linked to increased mortality rates (Kenkel, Lillard, and Mathios

2006).

26Cutler and Lleras-Muney (2006) provide a good recent summary.
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Table 7 reports cohort-level regressions of 5- and 20-year mortality rates on an

affected cohort indicator. Overall, approximately 3.2% of area residents born between

1935 and 1965 died during the 20-year period from 1969-1988, although mortality rates

are much higher among Blacks, men, and older cohorts. The top row indicates that

affected cohorts had lower mortality than those in surrounding counties. The 95%

confidence interval around the column III estimate excludes mortality increases due to

the closings greater than 1 percentage point. The 5-year mortality estimates are small

but fairly imprecise. By way of comparison, previous researchers’ estimates of a 4%

increase in 5-year mortality per year of lost education would translate in this context

to a coefficient of .0005, which my estimates cannot reject.

The results reported in Table 7 are only suggestive given that the earliest affected

cohorts were only in their mid-40’s at the end of the sample and the youngest were in

their 30’s. Accidents were a primary cause of death among those who died prior to

1988. It seems likely that the most damaging effects of many unhealthy behaviors that

may have been affected by the closings, such as smoking, would only be manifest later

in life.

More generally, the estimates presented in Sections 5.1-5.4 shed additional light on

the proper interpretation of the educational loss estimates reported in Section 4. As

noted previously, the modest size of estimated losses relative to potential losses could

reflect the tendency of younger students to report schooling levels based upon their final

grade, even when these students actually lost closer to four years of skill development.

However, for many outcomes we can reject effects that might be expected from four

years of lost education/skills, a pattern which supports the conclusion that the actual

effects of the closings were more modest than the potential effects.

5.5 Heterogenous Returns Across Grades

The magnitudes of the reduced form estimates reported in sections 5.1-5.4 depend pri-

marily on three factors: the overall amount of education lost, the levels of attainment

across which students are shifted, and the relationship between additional schooling

and outcomes at these levels of attainment. Section 4 demonstrated that the overall

amounts of lost education were relatively small, a factor which may account for the

paucity of evidence that exposed students fared substantially worse than control stu-

dents in income, health, and incarceration. In this section I examine the returns across

different levels of education to identify an additional factor which may have acted to

mitigate the effects of the closings—a flat pattern of returns at levels of education
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commonly obtained by students during this period.

Mincer regressions provide one simple method for assessing the labor market returns

to differing levels of education. The top panel of Figure 4 plots the coefficients from

a Mincer-style regression of log wage on indicators for years of schooling, gender, and

a quartic polynomial in experience. Data comes from a 1990 IPUMS sample of Black

workers in 23 southern Virginia counties and cities.27 Returns to varying educational

levels are depicted relative to workers with less than 9 years of education. Although

a simple linear specification provides an estimated return per year of school of 11%,

Figure 4 reveals that the returns are mostly concentrated at high school graduation and

beyond. The coefficient estimates are essentially flat and indistinguishable from zero

between 9 and 12 years of schooling, implying that a decrease of one or even four years

of schooling relative to the average educational attainment of approximately 11 years

would have little effect on wages.28 In an unreported analysis of Blacks in northern

Virginia and Whites throughout the state, in contrast, each additional year of high

school is associated with a wage increase of 10% or more.29

Mastery of skills emphasized in high school may not have substantially enhanced

productivity for many Black workers in Prince Edward County. In 1960, only 5% of em-

ployed Blacks in the county worked in professional, managerial, or clerical occupations

and an additional 5% in skilled manual trades. Twelve percent were farmers. Although

occupational choice is obviously endogenous with respect to education, it is notable

that most workers were employed in occupations with quite low skill content, including

manufacturing (12%), manual labor (29%), and domestic work (15%). Thirty years

later, almost half of Black workers in the county were still employed in food/cleaning

services (12%), low-skilled manufacturing (22%), or farm or manual labor (13%).

The evidence presented in the top panel of Figure 4 contrasts with the findings

of Welch (1973) and Card and Krueger (1990), who argue that by the mid-1950’s

educational returns for Blacks and Whites were fairly comparable due to improvements

made in segregated schools during the 1930’s and 1940’s. It is possible that returns were

equal more generally throughout the South but that Prince Edward and surrounding

counties lagged behind other Southern jurisdictions. Alternatively, it may be that the

27The 1980 and 2000 IPUMS samples yield comparable coefficients.
28Another way to conceptualize the analysis presented here is as an instrumental variables regression

of wage on years of education where membership in the affected group is used as an instrument for
years of education. My analysis implies that the coefficient on education from such a regression would
be insignificantly different from zero.

29Additionally, Wald tests of the joint hypothesis of equal returns at attainment levels between 9
and 12 years cannot be rejected for the southern sample but can be rejected for northern sample and
White samples.
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linear specifications employed by Welch (1973) and Card and Krueger (1990) mask

heterogenous returns for Blacks, with a high premium available to highly educated

workers but a flatter return at lower and more common levels of attainment.

Important non-linearities also characterize the relationship between education and

other outcomes. The middle panel of Figure 4 plots coefficients obtained from probit

regressions of an indicator variable for maternal marriage on single-year indicators of

maternal education.30 The coefficients are measured relative to mothers with five or

fewer years of education and the sample includes mothers residing in southern Virginia.

The estimated coefficients are essentially flat through the middle and high school years,

with mothers obtaining 11 years of education only 2 percentage points more likely to

be married than mothers with 6 years of education.31 Maternal marriage gains are

concentrated at high school and college completion.

The bottom panel documents the relationship between education and incarceration

for Virginia Blacks in 1980.32 Although the probability of incarceration falls with

increasing education at high school attainment levels, at levels of attainment below

eight years, marginal gains in education are actually associated with an increase in

the probability of incarceration.33 Although this unusual pattern likely arises in some

measure from unobservable differences across individuals, it may also reflect factors

linked to the educational experience itself, such as the quality of peers.34

The simple specifications in Figure 4 make no attempt to account for selection

effects or omitted variables such as ability or impatience that may affect the association

between education and other outcomes independent of causal effects. Nevertheless,

given the patterns in the figures, it is perhaps less surprising that exposed students

experienced similar outcomes to their peers. Although the gradients in all three panels

imply that on net there were returns to education even in the segregated South, these

returns were concentrated at levels of schooling attained by relatively few students.

30These regressions are analogous to the OLS specifications reported in Table 4 of Currie and
Moretti (2003), and I employ a similar set of controls, including fixed effects for mother’s age and
county/child birth year interactions.

31These results echo those of McCrary and Royer (2006), who provide evidence of little change in
birth outcomes resulting from changes in compulsory schooling laws.

32These regressions incorporate data from the 1980 Census IPUMS 5% sample which includes
information on group quarters type and control for age and gender. Due to the relative rarity of
incarceration (only about 1% of residents were incarcerated) it was infeasible to limit the sample to
southern Virginia.

33These results echo those of Lochner and Moretti (2004), who show in Figure 1 of their paper that
incarceration probabilities are increasing for Blacks for educational attainment levels between 6 and
9 years and decrease a corresponding amount between 9 and 11 years.

34Warr (1993), for example, provides evidence of substantial changes over time in peer relations for
individuals aged 11-21 that are closely associated with patterns of delinquency.
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Only about 50% of Blacks in Southside Virginia born between 1940 and 1960 graduated

from high school, so much of the effect of the closings was to shift attainment across

high school and middle school grades. Indeed, the middle panel of Figure 1 suggests

that the largest distributional effects of the closings occurred between 6 and 9 years of

attainment—levels which do not appear to generate particularly strong returns.

6 Conclusions

The five-year school closure in Prince Edward County presents a unique historical lens

for examining how individual choices affect educational and economic outcomes. My

analysis suggests that students were able to obtain substitute education even in the

face of significant educational deprivation. Although the alternative programs offered

to students were in many cases less than ideal, these programs coupled with attendance

in neighboring school districts and substitution across time for younger students appear

to have substantially reduced the educational effects of the school closures. Given that

the actual gaps in reported education were appreciably less than the potential losses, it

is perhaps unsurprising that I fail to detect dramatic divergence between exposed and

comparison students across wage, health, and incarceration outcomes. Future research

using more comprehensive outcomes data might provide a clearer picture of the exact

effects of the closings; the coarse data in this paper cannot definitely rule out more

modest detrimental effects.

Although such a protracted school interruption represents an unusual episode in

American history, my findings suggest that even educational disruptions of significant

duration involving a fairly large number of students may have less striking consequences

than conventional logic suggests. As policymakers consider the possibility of future

large-scale educational disruptions, it seems worthwhile to remember that individuals

will respond creatively to the constraints generated by even very drastic circumstances.

This paper also underscores some of the challenges in applying empirical estimates

of the returns to education to particular sub-populations. In my case, I am able to repli-

cate past research suggesting a strong relationship between education and economic

outcomes using linear functional forms. Yet a closer examination reveals that much

of the gains associated with increased education appear to be concentrated at educa-

tional levels above those commonly obtained by Blacks in Prince Edward County. This

pattern of returns may also explain why the educational losses experienced by Prince

Edward students do not appear to have translated into sharply divergent outcomes.
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Table 1: Characteristics of Prince Edward County and Surrounding Counties, 1960

Prince
Edward Amelia Appomattox Buckingham Charlotte Cumberland Lunenberg Nottoway

Total population, 1960 14121 7815 9148 10877 13368 6360 12523 15141

Population, % black, 1960 39.9% 51.1% 25.4% 44.5% 39.9% 54.2% 42.2% 42.7%

Net nigration, % change, 1950-1960 -21.1% -15.6% -6.0% -25.8% -20.7% -27.5% -27.1% -17.4%

Population per square mile, 1960 40 21 27 19 29 22 28 49

Median age, in years, 1960 25.6 24.8 28.3 26.0 26.5 25.6 28.2 30.5

Median years of school, 25 and
older, 1960

8.1 7.5 8.0 7.5 7.4 7.4 7.9 8.3

Median family income, 1960 $3,043 $2,715 $3,495 $2,416 $2,864 $2,013 $2,871 $3,485

% families with income less than
$3000, 1960

49.5% 55.6% 43.2% 59.1% 51.8% 65.1% 52.3% 44.1%

Median family home price, 1960 $7,400 $5,600 $6,600 $5,000 $6,700 $6,300 $6,300 $6,200

% occupied units with one or more
autos, 1960

14.1% 22.2% 17.8% 11.4% 15.0% 8.6% 11.7% 12.0%

% employed in manufacturing, 1960 18.9% 16.7% 33.3% 25.0% 29.9% 17.7% 21.8% 16.1%

% in white collar occupations, 1960 31.4% 21.1% 21.6% 22.2% 20.0% 19.1% 20.4% 28.4%

Unemployment rate, 1960 2.7% 4.2% 5.1% 3.2% 2.7% 2.0% 3.5% 7.1%

% tenant-operated farms, 1959 12.7% 11.5% 16.5% 9.4% 29.2% 10.5% 33.7% 16.7%

Retail trade establishments, 1958 189 62 71 128 149 48 117 180

Presidential votes: % Democratic,
1960

53.5% 51.4% 56.2% 54.9% 65.8% 54.8% 61.0% 57.3%

Note: Data are drawn from the 1960, 1962, and 1967 editions of the City and County Data Book.
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Table 2: Basic Estimates of the Effect of School Closings on Educational Attainment

I II III IV V

Sample All Black Prince
Edward

1946-1953
Cohorts

All

Approach Uncontrolled DD DD DD DDD

Effect of exposure -.913** -.250* -1.62** -.941** -.660**
(.166) (.125) (.222) (.181) (.138)

N 34752 13684 5787 12180 34752
R2 0.004 0.135 0.244 0.174 0.200

Include race fixed effects? No N/A Yes Yes Yes
Include county fixed effects? No Yes N/A Yes Yes
Include cohort fixed effects? No Yes Yes N/A Yes

Include race/county,
race/cohort, and
county/cohort interactions?

No No No No Yes

Note: This table reports regressions of years of completed education on an indicator variable for exposure
to the school closings. Each table entry represents a coefficient estimate from a unique regression.
The unit of observation is an individual. Columns II-IV report differences-in-differences estimates and
column V reports a triple-differences estimate. Columns II-V include indicators for gender and parental
age as additional controls. Standard errors clustered on a race/county/cohort interaction are reported
in parentheses. * denotes significance at the two-tailed 5% level and ** the 1% level.
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Table 3: Additional Estimates of the Effect of School Closings on Educational Attainment

I II III IV V

Dependent variable: Years of
schooling

Years of
schooling

High school
graduation

dummy

College
graduation

dummy

Years of
schooling

Specification:
Use Nottoway

County as
comparison

Limit to
unique parents

Basic Basic

Maximum
likelihood
estimation
accounting

for migration

Effect of exposure -.349* -.705** -.119** -.0176 -.979**
(.166) (.150) (.0346) (.0135) (.236)

N 10999 19489 34691 31935 34752

Note: This table reports variations of the basic specification estimating the effects of exposure to the school closings on educational
attainment. Controls are the same as those in column V of Table 2; see notes for Table 2. Column I limits the comparison group to
Nottoway County. Column II excludes parents for whom an earlier-order birth can be observed for an observationally equivalent
parent. Column III uses an indicator variable for 12 or more years of educational attainment (mean=.624) as a proxy for high
school completion and column IV uses an indicator for 16 or more years of schooling as a proxy for college completion (mean=.103).
Columns III and IV are estimated using a probit model and the reported coefficients are average marginal effects; estimation using
the linear probability model provides similar results. Column V reports maximum likelihood estimates adjusted for migration
away from Prince Edward County.
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Table 4: Relationship Between Exposure to School Closings and Wages and Poverty Status

Dependent Variable Mean (I) (II) (III)

1980
Log(Income) Log(16405) .215 .0233 .0229

[-.127,.556] [-.159,.206] [-.229,.275]
1990

% with income below $10000 .140 .0628 .0275 .0873
[-.047,.172] [-.025,.080] [.021,.154]

Log(Income) Log(24774) -.0330 -.140 -.204
[-.206,.140] [-.276,-.003] [-.346,-.063]

2000
% with income below $10000 .0945 -.00378 .0255 .0258

[-.059,.051] [-.003,.054] [-.024,.075]
Poverty rate .129 .0723 .106 .112

[-.014,.159] [.061,.151] [.055,.170]
Log(Income) Log(32906) -.0969 -.269 -.212

[-.313,.120] [-.414,-.125] [-.400,-.023]

Include race, county, and cohort
fixed effects?

Yes Yes Yes

Include race/cohort
interactions?

No No Yes

Limit to Black householders? Yes No No

Note: This table reports regressions of income measures on an indicator of exposure to the school
closings. The unit of observation is a county/race/ten-year age group; observations for eight counties,
two racial groups (White and Black) and four age groups (25-34, 35-44, 45-54, 55-64) are included.
Each table entry represents a coefficient estimate from a unique regression. For 1990 and 2000 the
average wages used as dependent variables are first estimated via maximum likelihood (ML) from data
on the number of individuals in each group falling within predetermined income ranges. The 1990
and 2000 regressions are weighted by the total number of individuals in each group, and the income
regressions are also weighted by the ML standard error estimate. 95% confidence intervals based upon
heteroskedasticity-robust standard errors reported in brackets.
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Table 5: Relationship Between Exposure to School Closings and Birth Outcomes

Outcome Mean (I) (II) (III)

Low birth weight .103 .0112 .00999 -.0204
[-.022,.044] [-.016,.036] [-.054,.013]

N=8093 N=18111
Mother unmarried .231 -.0287 -.141 -.0337

[-.090,.033] [-.200,-.082] [-.088,.021]
N=8884 N=19820

Pre-term birth .125 -.0309 -.0327 -.0429
[-.086,.025] [-.082,.017] [-.094,.009]

N=4684 N=11026
Previous miscarriage .152 -.0201 -.0147 -.00894

[-.105,.064] [-.102,.072] [-.088,.070]
N=3220 N=7670

Parity 2.18 .0239 .296 .114
[-.188,.236] [.081,.510] [-.067,.295]

N=8884 N=19820
Out-of-hospital birth .0229 -9.05E-4 -.0171 .00417

[-.020,.019] [-.035,.001] [-.014,.022]
N=8874 N=19782

Include race, county, and
mother cohort fixed effects?

Yes Yes Yes

Include race/county,
race/cohort, and
county/cohort interactions?

No No Yes

Limit to Black mothers? Yes No No

Note: The table reports coefficient estimates from regressions of birth outcome measures
on an indicator of exposure to the school closings. Each table entry represents a coefficient
estimate from a unique regression. All specifications except for parity are linear probabil-
ity regressions; estimation using probit or logit for these specifications yields comparable
results. Previous miscarriage is measured using an indicator for miscarriage prior to the
first live birth and is measured for first births only. All regressions include year of child
birth indicators as additional controls; for outcomes other than parity birth order indica-
tors are also included. 95% confidence intervals based upon standard errors clustered on
race/county/mother cohort are reported in brackets.
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Table 6: Relationship Between Exposure to School Closings and Incarceration

Level of
Dependent Variable Analysis Mean (I) (II) (III)

Educational Characteristics
No HS Person .316 -.180 -.0235 -.0779

[-.445,.085] [-.270,.223] [-.483,.327]
N=789 N=1204

Years of schooling, Person 10.8 -.273 -.551 1.38
HS attendees [-1.14,.592] [-1.21,.105] [.452,2.32]

N=521 N=776
Some college Person .0389 .0825 .0630 .145

[-.017,.182] [-.032,.158] [-.025,.314]
N=789 N=1204

Crime Severity
Minimum sentence Person 21.6 -6.71 -3.20 -25.2

in months [-18.4,5.0] [-13.3,6.9] [-46.8,-3.6]
N=872 N=1325

Maximum sentence Person 68.0 -27.9 -21.9 -78.1
in months [-62.4,6.66] [-47.6,3.92] [-146,-9.65]

N=1037 N=1552
Crime Incidence

Prior felony incarceration Person .367 .0769 .107 -.151
[-.169,.323] [-.122,.337] [-.379,.078]

N=1027 N=1548
Incarceration rate Cohort .0339 -.0259 -.00796 -.0462

[-.068,.016] [-.033,.017] [-.099,.007]
N=496 N=992

Include race, gender,
county, and cohort fixed
effects?

Yes Yes Yes

Include race/county,
county/cohort, and
race/cohort interactions?

No No Yes

Limit to Black? Yes No No

Note: The table reports coefficient estimates from regressions of incarceration measures on an indicator of
exposure to the school closings. Each entry comes from a unique regression. The first three specifications
examine educational attainment for affected versus non-affected prisoners. “No HS” and “Some college”
are linear probability regressions; probit and logit yield comparable results. Exact years of schooling are
only reported for individuals with 9-12 years of schooling; the second specification limits the analysis to
these individuals. For sentence length, five individuals receiving life sentences were omitted from the sam-
ple. Prior incarceration is measured with an indicator for all individuals incarcerated for a felony prior to
the current offense. For the cohort-level analysis, the dependent variable is a race/county/cohort/gender-
specific aggregate incarceration rate (# incarcerated/average population) for 1985-2002. Specification III
of the cohort-level regression also includes gender and race, county, and birth year interactions as addi-
tional controls. Individual-level specifications utilize prison release data while cohort-level regressions use
prison admission data. 95% confidence intervals for the estimates are reported in brackets.
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Table 7: Relationship Between Exposure to School Closings and Mortality

Dependent Variable Mean (I) (II) (III)

20-year mortality rate, 1969-1988 .0322 -.00963 .00713 -.0147
[-.030,.011] [-.008,.022] [-.037,.008]

5-year mortality rate, 1984-1988 .0123 -2.63E-5 .00598 -5.48E-4
[-.013,.012] [-.003,.015] [-.014,.013]

Include race, sex, county, and birth
year fixed effects?

Yes Yes Yes

Include race/county, county/birth
year, race/birth year, sex/county,
sex/birth year, and sex/race
interactions?

No No Yes

Limit to Black? Yes No No

Note: The table reports coefficient estimates from regressions of mortality rates on an indi-
cator for whether a cohort was affected by the school closings. The unit of observation is a
race/county/cohort/gender group. Mortality rates are defined as the total number of deaths of
individuals within a particular group divided by the average population of that group during the
specified period. The regressions in column I have 496 observations and the regressions in columns
II and III have 992 observations. All regressions are population-weighted. 95% confidence intervals
based upon heteroskedasticity-robust standard errors are reported in brackets.
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Figure 1: Cumulative Distribution of Educational Attainment for Black Parents by
Year of Birth and County of Residence
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Note: This figure plots the cumulative distribution of years of schooling for Black parents in Prince
Edward County and Nottoway County for three parental cohort groups. The parents in the top figure
turned 18 prior to the closings. The parents in the middle figure were high-school age during the
closings. The parents in the bottom figure entered school after the closings.
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Figure 2: Estimates of the Educational Effect of the Closings Using Samples from
Different Years
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Note: This figure plots coefficients from annual regressions of educational attainment on an indicator
for exposure to the school closings. Each regression incorporates parents from all births occurring
within a two-year period. Each point on the figure thus corresponds to a coefficient estimate from a
unique regression. The regressions include race, county, gender, and parental cohort fixed effects as
additional controls. The dotted lines delineate 95% confidence intervals based upon standard errors
clustered on parental race/birth year/county of residence.
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Figure 3: Differential Educational Effects by Parental Birth Cohort
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Note: This figure plots coefficients from a regression of educational attainment on exposure to the
school closings. Separate indicator variables are entered for different two-year cohort groups exposed
to the closings. The regressions include observations from 34752 parents born between 1935 and 1965.
Parental birth year, race, age, county of residence, and gender indicators and race/birth year trends
were included as additional controls. The dotted lines delineate 95% confidence intervals based upon
standard errors clustered on race/birth year/county of residence.
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Figure 4: Relationship Between Education and Other Outcomes in Virginia
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Note: This figure plots coefficients from Mincer regressions of log(wage) (mean=log(12741)) and probit
regressions of maternal marriage (mean=.576) and incarceration status (mean=.022) on indicators for
levels of educational attainment. Each figure plots coefficients from a separate regression. Coefficients
are measured relative to workers with levels of attainment below the minimum grade depicted in
each table. The wage regression employs observations from 3817 Black workers aged 18-65 living
in southern Virginia taken from the 1990 Census IPUMS. This regression also controls for gender
and a quartic polynomial in experience. The maternal marriage regression includes 32890 Black
mothers born between 1935 and 1965 who were residents of 19 southern Virginia counties and cities.
This regression controls for maternal age and year of birth/county interactions. The incarceration
regression includes 24621 Black Virginia residents aged 16 and over and controls for a full set of
gender/year of age interactions. All coefficients represent average marginal effects. The dotted lines
delineate 95% confidence intervals derived from heteroskedasticity-robust standard errors.
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Appendix

Migration in Prince Edward County 1960-2000

To estimate the extent of migration in Prince Edward County from 1960-2000, I use
data from two Census questions. Each household in the long sample is asked how
long ago they moved into their current residence. Those who moved into their current
residence within the past 5 years are also asked whether their previous residence was
within the same or a different county, which provides an estimate of the proportion of
movers who came from outside the county. For each ten-year period between 1960 and
a given census year, I multiply the number of households moving into their current
residence during that period by the proportion of movers who came from within the
county. I adjust the proportions using my estimates of the percentage of residents from
a particular ten-year period that were present in 1960. I assume that individuals who
moved to their current residence from outside the county did not live in the county
in 1960 but those who moved from within the county may have.35 I also implicitly
assume that the overall in/out migration patterns for the county are reflective of the
particular cohorts of interest.36

Table A-1 presents the results of my migration calculations for each of the Census
years between 1970 and 2000. The unit of observation is a household in Prince Edward
County with a Black householder in the given Census year. My estimates imply that
of those residing in the county in 1960, 87.3% remained in 1970, 73.0% in 1980, 55.3%
in 1990, and 43.5% by 2000.

35This approach would undercount individuals who lived in Prince Edward in 1960, moved out of
the county, and then moved to their present residence within the county.

36Separately available county-level tabulations of year moved by age of householder (but not race)
suggest that this is a reasonable assumption.
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Table A-1: Black Migration in Prince Edward County, 1960-2000

1970 Census

Years # Moving In Moving From
Within County

In-County Movers
Present in 1960

# Present
in 1960

1960-1969 757 77.74% 100.00% 588
1960 or earlier 572 N/A N/A 572
Total Households 1329 1160

1980 Census

Years # Moving In Moving From
Within County

In-County Movers
Present in 1960

# Present
in 1960

1970-1979 650 64.98% 87.28% 369
1960-1969 230 77.74% 100.00% 179
1960 or earlier 351 N/A N/A 351
Total Households 1231 899

1990 Census

Years # Moving In Moving From
Within County

In-County Movers
Present in 1960

# Present
in 1960

1980-1990 993 48.79% 73.03% 354
1970-1979 496 64.98% 87.28% 281
1960-1969 154 77.74% 100.00% 120
1960 or earlier 342 N/A N/A 342
Total Households 1985 1097

2000 Census

Years # Moving In Moving From
Within County

In-County Movers
Present in 1960

# Present
in 1960

1990-2000 1364 58.46% 55.26% 441
1980-1990 385 48.79% 73.03% 137
1970-1979 381 64.98% 87.28% 216
1960-1969 236 77.74% 100.00% 236
Total Households 2366 1030
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