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Bertocchi, Graziella, and Dimico, Arcangelo — The racial gap in education and the legacy
of slavery

We study the evolution of racial educational inequality across US states from 1940 to 2000.
We show that throughout this period, despite evidence of convergence, the racial gap in
attainment between blacks and whites has been persistently determined by the initial
gap. We obtain these results with 2SLS estimates where slavery is used as an instrument
for the initial gap. We address the question of the excludability of slavery by instrumenting
it with the share of disembarked slaves from the Trans-Atlantic Slave Trade. Using the
same approach we also find that income growth is negatively affected by the initial racial
gap in education and that slavery affects growth indirectly through this channel. Journal of
Comparative Economics 40 (4) (2012) 581–595. University of Modena, CEPR, CHILD and IZA,
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University of Belfast, Management School, Riddel Hall, 185 Stranmillis Road, Belfast, BT9
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1. Introduction

Among the several dimensions of inequality, racial inequality is a rather peculiar characteristic of American society, if
compared to other countries at similar levels of development. Because of the crucial role played by human capital in deter-
mining earnings prospects, the unequal distribution of income between blacks and whites is in turn closely associated with
the underlying racial gap in educational attainment. Over time, black–white gaps in schooling have actually decreased.1 At
the same time, however, this trend has come to a halt in more recent decades,2 confirming the persistence of deeply-rooted
racial disparities despite the observed process of convergence. These recent developments suggest that the dynamics of the
racial gap in attainment follow path dependence, i.e., they are influenced by initial conditions.

To test the hypothesis that racial educational inequality persists over time and depends on its initial level, which can be
measured from the year 1940,3 would inevitably expose the empirical analysis to omitted variables and measurement errors
bias leading to inconsistent estimates. To address this problem, it is legitimate to turn the attention to the association between
the racial gap in education in 1940 and past slavery. Collins and Margo (2006) narrate how in the aftermath of the Civil War the
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‘‘legacies of slavery’’ determined extremely high rates of illiteracy among blacks. Margo (1990) documents how the obstacles
subsequently encountered by black children in acquiring education represented the channels through which past slavery ended
in inequalities which were still present at the eve of World War Two. Indeed the correlation between the racial educational gap
in 1940 and the share of slaves over population in 1860 is extremely high: 0.90 and 0.81 at the high-school and bachelor level,
respectively. However, to use past slavery as an instrument for the initial gap in education raises questions regarding its exclud-
ability, which may not be warranted in the presence of any direct effect on educational outcomes.

The goal of this paper is twofold. First, we aim at obtaining empirical estimates of the persistency of the effect of the initial
gap on subsequent educational disparities between whites and blacks. Second, we try to establish that past slavery – being a
crucial determinant of the initial gap – still plays a considerable role in American society.

We can present our empirical strategy and our results in two steps. First, we look at the determinants of the racial edu-
cational gap over the 1940–2000 period using a simple OLS estimator, with a focus on the potential effect of past slavery.
This preliminary step reveals that slavery in 1860 does appear to influence the dependent variable only through the initial
gap. This indirect effect of slavery therefore suggests that slavery may be a suitable instrument for the latter. However, omit-
ted variables and measurement errors bias may once again be present in the relationship between slavery and the initial gap,
yielding inconsistency of OLS and consequent under-estimation of the effect of the initial gap on subsequent inequality.
Moreover, the excludability of slavery needs to be assured more formally. To address these problems, we use an instrument
for slavery in 1860 which we construct on the basis of information on the Trans-Atlantic Slave Trade (TAST). In more detail,
we use the ratio of disembarked slaves in any given state to the total number of slaves disembarked in the US during the
TAST as an instrument for the state’s slave share in 1860. The relevance of the instrument is assured by the high correlation
between the two variables (almost 0.49). Its excludability can be defended on the ground that it is reasonable to expect that
the impact of the share of disembarked slaves on contemporaneous racial educational inequality only runs through the effect
on the slave share in 1860 and its subsequent influence on disenfranchisement and education policy. The resulting 2SLS esti-
mates – where slavery is instrumented with the share of disembarked share – confirm the absence of a direct effect of slav-
ery in 1860 on the racial educational gap and that slavery only affects the latter through the initial gap.

As a second step, we proceed by estimating the effect of the initial gap in 1940 on the subsequent evolution of educational
inequality using a 2SLS estimator where past slavery in 1860 is employed as an instrument for the initial gap in 1940. While
the relevance of the instrument is assured by its previously-reported high correlation with the initial gap, our results from
the first step now also support its excludability, since in previous regressions we show that past slavery affects the educa-
tional gap only through the initial gap. The 2SLS estimates confirm the impact of the initial gap and thus the persistence of
racial educational inequality. These results, taken together with the link we establish between initial gap and slavery, val-
idate the conjecture that the origins of education inequality are indeed very deeply rooted throughout American history.

Once having established the nature of the link between past slavery and racial educational inequality, we turn to its po-
tential association with income growth throughout the 1940–2000 period. Again we proceed in two steps. First, we show
that slavery in 1860, again instrumented with the share of disembarked slaves resulting from the TAST, has no direct effect
on growth. Second, we can use slavery in 1860 as an instrument for the initial educational gap and show that the latter exerts
a negative influence on growth. Thus, we find that slavery matters for growth but once again only indirectly and we identify
this channel as racial educational inequality.

To sum up, our results show a persistent effect of the 1940 level of racial educational inequality both on subsequent racial
educational inequality and income growth. We also find that past slavery still matters for both outcomes, not directly but
indirectly through its influence on the initial gap in attainment between blacks and whites. In other words, those US states
that relied more intensively on the use of slave labor still exhibit today larger racial disparities in education and lower
growth, through a channel which is represented by the initial gap in attainment, i.e., through the transmission of human
capital.

As a by-product of our investigation, we also suggest that past slavery can be used as an instrument for the degree of edu-
cational inequality across US states still prevailing at the eve of World War Two, because it affects contemporaneous outcomes
only through this indirect channel. Since previous work on the link between inequality and development has been plagued by
reverse causality and omitted variables bias, this result is of independent interest and could be exploited in future research.

The paper is organized as follows: Section 2 summarizes the related literature. Section 3 presents the stylized facts and
begins our empirical investigation on the determinants of the racial educational gap over the 1940–2000 period through OLS
estimates. In Section 4 we illustrate our two-step instrumentation strategy to obtain consistent 2SLS estimates. Section 5
extends the analysis to the determinants of income growth. Section 6 derives our conclusion.

2. Related literature

This work is related to an emerging literature which is focused on the long-term effect of slavery on the US economy and
society. Building on Engerman and Sokoloff (2005), Nunn (2008a) finds that past slave use is negatively correlated with cur-
rent economic development for a sample of US counties.4 Over the same sample, Bertocchi and Dimico (2011a) instead show
that the main effect of past slavery is on current income inequality, while the effect on income is not robust to controls for
structural differences across US states. They also suggest that the channel of transmission from slavery to inequality is human
4 Similar conclusions are reached by Mitchener and McLean (2003) and Lagerlöf (2005).
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capital, since current income inequality is primarily influenced by slavery through the unequal educational attainment of blacks
and whites.5 While racial educational inequality in Bertocchi and Dimico (2011a) is simply measured by years of schooling in
the year 2000, in this paper we expand the investigation to a state-level panel dataset over the 1940–2000 period which con-
tains specific information on educational attainment by race. This allows us to improve our understanding of the dynamics of
racial inequality along the educational dimension.

A separate research line, which is also relevant to our approach, has focused on the impact of race on inequality. This work
has documented that, since emancipation and especially since 1940, the average income of black Americans has increased
greatly. Both the civil rights movement, through its impact on labor market discrimination, and the gradual closing of the
human capital gap have been advanced as possible explanations of the observed trend (Heckman, 1990; Margo, 1990). As
mentioned in the introduction, the evolution of racial inequality in educational attainment has been illustrated by Smith
(1984), Smith and Welch (1989), Margo (1990), Collins and Margo (2006), and Neal (2006).6 The evidence collected by these
authors document the evolution of racial differences both in the quality and the quantity of education. After the Civil War,
African–Americans had essentially no exposure to formal schooling, as a legacy of the extremely high rates of illiteracy that ex-
isted under slavery. The first generations of former slaves were able to complete far fewer years of schooling, on average, than
whites and had access to racially segregated public schools, mostly in the South, where they received a qualitatively inferior
education, even if compared to that received by Southern whites.7 Initially the combination of low educational attainment
and inferior educational quality determined the persistence of large income gaps. Subsequently, however, the racial schooling
gap declined, as successive generations of black children received more and better schooling, with an eventual impact on
earnings. Overall, despite the initial conditions and the persistence of discrimination, the reported evidence on the evolution
of educational differences, in a wide number of dimensions (such as literacy rates, years of educational attainment, spending
per pupil, and returns to literacy), points to long-term convergence but also to persistence of the legacies of the past.8 Our con-
tribution to this line of research is to provide empirical estimates of the determinants of the evolution of racial educational
inequality and to establish how it is linked to past slavery.

Finally, this paper is also related to the literature on the evolution of the US educational system and its effects on income
distribution and growth. An exhaustive discussion of the topic is provided by Goldin and Katz (2001), who point to the
expansion of secondary education in the twentieth century (the high-school movement) as the main determinant of the sub-
sequent growth differentials between the US and Europe. Barro and Sala-i-Martin (1991), Jones (2002), Higgins et al. (2006),
Aghion et al. (2009), and Galor et al. (2009) also view education as the main driver of economic growth across US states.
However, while most of the literature on education and growth looks at the level of education, either as investment in
human capital or schooling attainment, here we focus on the distribution of education across different races, i.e., on the racial
dimension of educational inequality.9
3. The determinants of the racial educational inequality

We start looking at the dynamics of racial inequality along the educational dimension using a panel of educational attain-
ment across races for the US states in the 1940–2000 period. Table 1 shows the shares of whites and blacks with at least
either a high-school education or a bachelor degree. Over the 1940–2000 period whites are on average more educated than
blacks. The share of white population with at least a high-school level of education is above 60% against a 47% of black pop-
ulation. The gap between whites and blacks is even larger (in relative terms) when we consider the share of population with
a bachelor degree (15.4% against 8.8%). In this case the share of black population holding a bachelor degree is in mean 40%
smaller than the corresponding white. In addition, the population in the North of the US seems to have a higher level of edu-
cation both within the black and the white population.

In Fig. 1 (the two plots at the top) we show the time evolution of the educational gap between whites and blacks calcu-
lated as the ratio of the share of whites to the share of blacks with at least a high-school diploma (on the LHS) or a bachelor
degree (on the RHS). The figure shows a sort of convergence in the share of population (belonging to the two groups) with a
high-school education. The gap between the shares of whites and blacks holding a bachelor degree also decreases over time,
but this seems to occur at a slower rate. In the two panels at the bottom of the figure we plot the educational gap against the
initial educational gap. The panels show that those states which started with a larger gap are nowadays the ones which still
have larger racial inequality in terms of education, both at the high-school (LHS) and the bachelor (RHS) level. Therefore, on
the one hand we observe a sort of convergence across racial groups over the period (the two panels at the top). On the other
5 For a sample of Mississippi counties, Bertocchi and Dimico (2011b) find that the legacy of slavery prevails over political institutions as the main force
driving post-war development.

6 See also Goldin and Margo (1992), Goldin (1998), and Goldin and Katz (1999).
7 Naidu (2010) estimates the effect of the nineteenth century disenfranchisement laws for blacks in the South and finds that they are associated with a fall in

black educational inputs and thus with low-quality Southern schooling. For Mississippi Bertocchi and Dimico (2011b) show that black disenfranchisement
exerts a persistent and significant effect on the number of black teachers per black pupil and education expenditure for blacks in the subsequent decades, at
least up to the 1950s. On school segregation in the US South see also Welch (1973), Orazem (1987), Card and Krueger (1992), and Fishback and Baskin (1991).

8 A related stream of the literature has measured the long-term influence of family background. See for example Cameron and Heckman (2001) and
Sacerdote (2005).

9 On the empirical links between inequality and growth in the US, see for example Partridge (1997), Panizza (2002), and Frank (2009).
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Fig. 1. The educational gap between whites and blacks, 1940–2000.

Table 1
Educational attainment, by race, 1940–2000.

Variable Obs Mean Std. dev. Min Max

All states
High-school diploma (Whites) 297 60.2291 21.34998 16.37847 94.43
Bachelor degree (Whites) 297 15.42412 9.624878 2.813198 77.3
High-school diploma (Blacks) 297 47.18088 26.79546 2.594816 95.9
Bachelor degree (Blacks) 297 8.758676 6.594131 .3484704 34.82

Northern states
High-school diploma (Whites) 199 64.82332 20.23654 20.85144 94.43
Bachelor degree (Whites) 199 16.91558 10.25016 3.544309 77.3
High-school diploma (Blacks) 199 54.32846 25.12736 5.924223 95.9
Bachelor degree (Blacks) 199 10.1778 7.026015 1.125535 34.82

Southern states
High-school diploma (Whites) 98 50.90004 20.58661 16.37847 86.31
Bachelor degree (Whites) 98 12.39555 7.375334 2.813198 34.73
High-school diploma (Blacks) 98 32.66692 24.17767 2.594816 78.95
Bachelor degree (Blacks) 98 5.876993 4.404805 .3484704 20.29
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hand there has been a sort of divergence across states such that the absolute educational gap between racial groups has been
absorbed faster in states which started with a lower gap (the two panels at the bottom).

Descriptive statistics for educational gaps (which again we proxy with the white share of educated over the black share of
educated, both at the high-school and bachelor level) are reported in Table 2. The table also reports the pairwise correlation
between the initial gaps in 1940 and the share of slaves in 1860 over population. At the high-school level the correlation is
0.90, while the correlation at the college level is almost 0.81. The large correlation between the share of slaves in 1860 and
the initial gap suggests that one could consider the former as a mere proxy for the former. However the association between
the two variables requires a more formal inspection.

In Table 3 we start by regressing the educational gap on its initial level in 1940, in a parsimonious specification where we
only control for population density as well as region and time fixed effects, in order to use the maximal number of obser-
vations. Population density is included as a proxy for prosperity. We use a dummy for Southern States in order to control
for structural and political/institutional differences between the North and the South of the US. The Atlantic dummy is
entered because there is evidence that the vicinity to the coast, and in particular to the Atlantic Ocean, affects the general
level of development.10
10 See Lagerlöf (2005) and Rappaport and Sachs (2003) for an analysis of the coastal concentration of economic activity in the US.



Table 2
Descriptive statistics.

Variable Obs Mean Std. dev. Min Max

Descriptive statistics
Educational gap 1940 (High-S.) 297 2.789 2.340 0.303 10.840
Educational gap 1940 (Bachelor) 297 3.225 2.819 0.163 15.638
Slaves/population 1860 336 0.115 0.180 0 0.5718

Gap 1940 H.S. Gap 1940 Bach. Slaves/Pop. 1860

Pairwise correlation
Educational gap 1940 (High-S.) 1.0000
Educational gap 1940 (Bachelor) 0.9645 1.0000
Slaves/population 1860 0.9023 0.8088 1.0000

Note: See Appendix for data sources.

Table 3
The determinants of the racial educational gap, 1940–2000.

Estimation method: pooled OLS Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Gap H.S. Gap bach. Gap H.S. Gap bach. Gap H.S. Gap bach.

Educational gap 1940 (High-S.) 0.320*** 0.300***

(20.06) (9.49)
Educational gap 1940 (Bachelor) 0.270*** 0.254***

(17.68) (11.56)
Population density �0.127*** 0.0559 �0.0359 0.222*** �0.124** 0.116

(�3.04) (0.63) (�0.94) (3.25) (�2.14) (1.20)
Southern states dummy �0.207** �0.273** �0.501 �0.545 �0.231** �0.117

(�2.61) (�2.31) (�1.52) (�1.23) (�2.13) (�0.71)
Atlantic dummy 0.0220 0.00428 �0.0161 �0.196 0.0271 �0.0599

(0.30) (0.03) (�0.11) (�0.96) (0.32) (�0.36)
Slaves/population 1860 4.454*** 4.274*** 0.357 0.0308

(4.53) (3.04) (0.73) (0.05)
Constant 0.954*** 0.752** 0.951*** 0.436 0.920*** 0.452

(5.93) (2.31) (5.87) (1.49) (3.82) (1.21)
Time dummies Yes Yes Yes Yes Yes Yes
Observations 297 297 258 258 258 258
R-squared 0.68 0.53 0.64 0.46 0.69 0.53

State-level clustered robust t statistics in parentheses.
� p < 0.1.

** p < 0.05.
*** p < 0.01.
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Model 1 shows that the gap in high-school education depends significantly on the initial gap. Keeping all the other factors
constant, the attainment ratio at the high-school level increases by 0.32 for a unit increase in the initial gap. Model 2 shows
results for the gap between shares of population holding a bachelor degree. Decreasing the initial gap for the population
holding a bachelor degree by a unit decreases the gap by almost 0.27. Population density exerts a negative and significant
impact on the high-school gap (Model 1), while its effect on the college gap is not significant (Model 2). The dummy for
Southern states is significant and negative.

In Models 3 and 4 we replace measures of the initial gap with the share of slaves in 1860 and find that the share of slaves
in 1860 has a significantly positive effect on the racial gaps both at the high-school and bachelor levels. The Southern states
dummy now loses significance. When in Models 5 and 6 we enter the share of slaves together with the initial gaps, the for-
mer loses significance, which is not surprising given the pattern of correlation previously described.11 These findings suggest
that the impact of slavery on the evolution of the educational gap may run through its impact on the initial gaps.

Results in Table 3 confirm the sort of cross-state divergence in education between blacks and whites which is illustrated
in Fig. 1. States which started in 1940 with a larger racial gap in terms of education still show a larger racial educational
inequality in 2000, if compared to states in which blacks and whites had similar levels of education. Moreover, slavery
appears to affect the educational gaps through their initial levels.

In Table 4 we enter interactions between year dummies and the initial gap to evaluate how the impact of the latter
evolves through time. In Model 1 the effect of the initial gap on the later gap at the high-school level increases in 1960
and 1970 and then becomes negative starting from the 1990s. This suggests that states with a larger initial gap have started
closing the gap (relative to other states) since 1990, which is consistent with the plot in Fig. 1.12 The pattern can be explained
11 In Models 3–6 the number of observations is lower since a few states (e.g., Hawaii, Idaho, Montana) do not appear in the 1860 Census.
12 The fact that the interactions at the high-school level turn negative after 1990 does not mean that the gap in education has become smaller in states with an

initial larger gap. These negative coefficients mean that the marginal reduction in the gap from 1990 is faster in states with a larger initial gap, even though the
educational gap remains larger in absolute terms (see Fig. 1). This is the reason why the gap in 1940 is significant and positive.



Table 4
Controlling for time interactions.

Estimation method: pooled OLS Model 1 Model 2
Gap H.S. Gap Bach.

Educational gap 1940 (High-S.) 0.299***

(8.61)
Educational gap 1940 (Bachelor) 0.171***

(10.07)
Population density �0.0535* �0.108***

(�1.84) (�3.21)
Southern states dummy �0.172*** 0.184**

(�2.74) (2.08)
Atlantic dummy �0.0446 0.0608

(�0.77) (0.68)
Educational gap 1940 � 1960 0.582*** 0.571***

(13.68) (9.90)
Educational gap 1940 � 1970 0.351*** 0.518***

(4.72) (6.17)
Educational gap 1940 � 1980 �0.101 0.160***

(�0.53) (3.06)
Educational gap 1940 � 1990 �1.263** 0.0504

(�2.24) (0.48)
Educational gap 1940 � 2000 �2.337** �0.0200

(�2.38) (�0.14)
Constant 0.683*** 1.046***

(3.97) (8.82)
Time dummies Yes Yes
Observations 297 297
R-squared 0.76 0.73

State-level clustered robust t statistics in parentheses.
* p < 0.1.

** p < 0.05.
*** p < 0.01.
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by the beneficial effect on black education of the abolition of the Jim Crow laws in the 1960s. In Model 2 the effect of the initial
gap at the bachelor level increases until the 1980s and then remains constant in the following two decades. This means that,
even though the gap at the bachelor level has decreased over time (in absolute terms), the relative distance between states
has not really decreased in later decades.
4. Controlling for omitted variable bias

4.1. Empirical strategy

Our results from the previous section show that, over the period under consideration, after controlling for a number of
key factors, subsequent levels of the racial educational gap are largely explained by the initial gap and that they are only
indirectly affected by slavery through its effect on the initial gap. This suggests that slavery may be excludable in a regression
for the educational gap on its initial level. If this were the case, slavery would qualify as a reasonable instrument for the ini-
tial gap. However, while it is reasonable to link the initial educational gap to slavery, through the channels documented in
Margo (1990), the lack of significance of the slave share variable when entered together with the gap does not per se validate
this conjecture. Indeed the slave share in 1860 may be correlated with some other factors which we were not able to control
for and which exert a direct effect on the gap. If this were the case, the effect of slavery on the current gap may have been
over-estimated, because positively correlated with inequality and other discriminatory policies. For this reason, in order to
control for such a potential bias in this section we use a 2SLS estimator.

We can use information from the Trans-Atlantic Slave Trade Database to generate an instrument for slavery in 1860
which, as we will argue below, is plausibly exogenous.13 Most of the slaves arrived to the territories that today represent
the US between the 17th century and first decade of the 19th. Overall, the Middle Passage brought an estimated 645,000 slaves,
mostly from Africa. Initially most of the slaves were forcibly settled in the coastal Southern colonies, where they were employed
primarily in agriculture. It is only in a subsequent phase, between the American Revolution and the Civil War, that the Second
Middle Passage relocated around a million slaves toward the inland regions where the plantation economy was developing
(Berlin, 2003).

The relocation of slaves in the Second Middle Passage implies that the reasons why slaves were disembarked in certain
states were not only economic, but also merely geographic. Indeed the vicinity to the coast – and ultimately to Africa – was a
13 Nunn (2008b), Nunn and Wantchekon (2011) and Assunção et al. (2011) also employ the same data.
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factor determining slave imports, i.e., the supply of slaves,14 while their distribution in 1860 was determined by the demand
created by the subsequent development of the plantation economy.15 In addition to these geographical considerations, the
validity of the disembarked share of slaves as an instrument is provided by the fact that it is difficult to envision other channels
through which it can affect the educational gap other than through the legacy of slavery and therefore the share of slaves in
1860. The exogeneity of the disembarked slaves variable as an instrument for the share of slaves in 1860 is even more realistic
if we consider the discontinuity in the economic history of Southern US states provided by the Civil War which is largely doc-
umented, for instance, by Fogel and Engerman (1974), Margo (1990), Margo and Hutchinson (2001), and Ransom and Sutch
(1977). After the Civil War, slavery is abolished, the gang system is abandoned (Fogel and Engerman, 1974; Ransom and Sutch,
1977), wages fall relative to the North (Margo, 2004), the cost of capital increases, and labor productivity decreases (Margo and
Hutchinson, 2001). Therefore those factors which pushed Southern US states to engage in the slave trade, i.e., the relatively high
productivity of slaves associated with the gang system, were reverted after the Civil War. As a consequence, the factors which
affected the slave trade are unlikely to display a direct effect on the educational gap in 1940.

Fig. 2 illustrates the exclusion restriction.16 The educational gap in 1940 is likely to be correlated with omitted factors (e.g.,
taxation) which affect both the educational gap in 1940 and the subsequent gap. To provide some exogeneity in the educational
gap in 1940 we to use the share of slaves in 1860 as an instrument for the former. However this instrument may be correlated
with the same omitted factors which affect the educational gap (once again, taxation) and because of that the exogeneity con-
dition may be violated. This is the reason why we also check the exclusion of the share of slave in 1860 using another instru-
ment which is represented by the share of disembarked slaves. The only effect of the share of disembarked slaves on education
is through the legacy of slavery (i.e., through disenfranchisement, ‘‘separate but equal’’ policies, and the local politics in the post-
Reconstruction period) and therefore through the share of slaves in 1860, since it is unlikely that policy variables which may
affect education are correlated with the slave trade through other channels. The only problem with the share of disembarked
slaves as an instrument would arise if other omitted factors (i.e., higher productivity of slaves and possibly faster economic
growth) still had an effect on education which goes through a channel different from the legacy of slavery. This problem, how-
ever, can be excluded because of the discontinuity in the economic history of Southern states which ensures that these factors
(once again, higher productivity of slaves and faster economic growth) do not impact on education. Thus, the slave trade is likely
to be exogenous with respect to education: in other words, the correlation between the error term in the educational gap
regression and the slave trade is likely to be equal to zero.

Fig. 3 resumes the causal effect discussed above. The share of disembarked slaves per state during the TAST determined
the share of slaves in 1860. The slave share in 1860 had an effect on the enforcement of the institution of slavery and on the
extent of disenfranchisement. The latter has affected the educational gap because of its effect on public school funding (Margo,
1982, 1990; Orazem, 1987; Pritchett, 1989; Bertocchi and Dimico, 2011b). Under exogeneity of disembarked slaves the effect
of slavery on the educational gap should converge to the true population effect. This means that, if slavery is not significant
in a regression for the educational gap over slavery, then by the properties of the IV slavery should represent a suitable
instrument for the initial gap in education.

Table 5 reports descriptive statistics for the share of disembarked slaves imported from Africa as well as its correlation
with the share of slaves in 1860. On average the share of disembarked slaves per state (to the US total) is equal to 2% against
an 11.5% of the slave population (to the total US population) in 1860. The largest share of slaves (50% of the total) disem-
barked in South Carolina. Virginia came next with 29%. South Carolina is also the state with the largest share of slaves in
1860 (57% of the total population) followed by Mississippi (almost 55%), Louisiana (47%), Alabama, Florida, and Georgia (with
shares between 44% and 45%).17 The correlation between the disembarked share and the slave share in 1860 is almost 0.49
14 Indeed Nunn (2008b) uses the distance between the port of departure and the port of arrival as an instrument for the share of slaves exported from Africa.
15 Engerman and Sokoloff (2005) and Lagerlöf (2005) focus on the role of factor endowments (elevation, precipitation, germs, and crops) for the development

of the plantation economy.
16 Solid lines represent effects which are sure. Dashed lines represents possible effects.
17 See Table A1 in Appendix for details.
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Table 5
Descriptive statistics for disembarked slaves.

Variable Obs Mean Std. dev. Min Max

Descriptive statistics
Slaves/population 1860 336 0.115 0.180 0 0.571
Disembarked slaves/total slaves 336 0.0196 0.080 0 0.504

Slaves/population 1860 Disembarked slaves/total slaves

Pairwise correlation
Slaves/population 1860 1.0000
Disembarked slaves/total slaves 0.4875 1.000

Note: See Appendix for data sources.
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which means that even though the Second Middle Passage relocated a large number of slaves there is a large share which re-
mained in the state of arrival.18 This correlation should also ensure the relevance of the share of the disembarked slaves as an
instrument for the share of slaves in 1860.

4.2. Empirical issues

As it should be clear from the previous subsection our empirical strategy makes use of two consecutive IV estimators.
First we try to estimate the consistent effect of slavery in 1860 on the educational gap in 1940. Once this effect is observed
we can decide on the validity of slavery as an instrument for the initial gap in order to estimate the consistent effect of the
latter on subsequent gaps.

The first model to be estimated can be written as:
18 The
19 The

and qZ,X
Gapi;t ¼ ai;t þ b1Gapi;1940 þ b2Slavei;1860 þ b3Xi;t þ li;t ð1Þ

Slavei;1860 ¼ di;t þ q1Slave Tradei þ q2Xi;t þ ri;t
In the system of simultaneous equations (1) the variable Gapi,t represents the educational gap over the 1940–2000 period,
Gapi,1940 is the educational gap in 1940, Xi,t is a set of time-variant exogenous variables. Slavei,1860 and Slave_Tradei represent
respectively the share of slaves in 1860 and the share of slaves disembarked during the TAST. Using a 2SLS estimator we can
estimate the consistent effect of Slavei,1860 which asymptotically should converge to
p lim b̂slave;1860 ¼ bslave;1860 þ p lim
covðSlave Tradei;li;tÞ

covðSlave Tradei; Slavei;1860Þ
ð2Þ
and under exogeneity of the instrument converges to
p lim b̂Slavei;1860
!p bSlavei;1860

ð3Þ
Given that the estimated effect of slavery in 1860 should converge in probability to the population parameter bSlavei;1860
we

can use this first result to evaluate the exclusion of slavery in 1860. Therefore the second simultaneous equations model to
be estimated can be written as
Gapi;t ¼ ti;t þ c1Gapi;1940 þ c2Xi;t þ ei;t

Gapi;1940 ¼ fi;t þ k1Slavei;1860 þ k1Xi;t þ si;t
ð4Þ
where the exclusion of slavery in 1860 is ensured by the properties of the 2SLS estimator in the first simultaneous equations
model.

Of course there are a few empirical issues which need to be addressed. The most important is related to a possible
correlation between Slave_Tradei and the error term li,t in (2) in which case our empirical strategy would be biased.19
(unreported) correlation of the disembarked slaves share with the educational gap is 0.39 for the high-school level and 0.24 for the bachelor level.
bias in the IV estimator can be defined as ABiasðb̂IV Þ ¼

qZ;u
qZ;xqx;u

ABiasðb̂OLSÞ, where qZ,u is the correlation between the instrument and the error term, qX,u

represent respectively the correlation between X and the error term and between the instrument and X, and ABias(bOLS) is the bias in the OLS estimator.
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The most important effect discussed in the literature which caused states to engage in the use of slavery is related to the
higher productivity of this form of labor in the period before 1860. Fogel and Engerman (1974) argue that plantations which
made a massive use of slavery had a higher productivity and they impute this effect to the use of the gang system of pro-
duction. After 1860 the gang system is abandoned and according to Margo (2004) there is no evidence of a higher produc-
tivity of slavery over free labor under different systems of production.20 This trend should exclude any income effect of the
slave trade on the gap after the Civil War. On the other hand Engerman and Sokoloff (2000) suggest that the adoption of
slavery has been determined by factor endowments which led to the implementation of inequality-perpetuating institutions.
However, the implementation of such institutions is the result of slavery (as explained in Fig. 2) and not the reason which
led certain states to engage in slavery. In addition, even though there were a positive correlation between the share of dis-
embarked slaves and inequality, this would over-estimate the effect of slavery in 1860 in (1) without affecting the exclusion
of the latter in (4).

We now move to the discussion of some possible issues in (4). The exclusion restriction of slavery in 1860 in the second
equation is only based on properties of the IV estimators (the convergence in probability together with the possible upward
bias discussed above), but there may be some possible speculation about the validity of this exclusion.21 The most important
factor which needs to be addressed is the effect of slavery on the disenfranchisement of blacks and on party politics given that
other factors (i.e., taxation, public goods provision, segregation, ‘‘separate but equal’’ policies, etc.) are the result of these two
joint processes. According to Kousser (1974) the effect of disenfranchisement was to cut black electorate (qZ,u < 0) allowing
white Democrats to implement discriminatory policies which may in turn have had a positive effect on the educational gap even
in the following years (qX,u < 0). As a result there is a risk of over-estimating the effect of the initial gap on the subsequent
inequality of education between races. For this reason, in order to provide a further check of the exogeneity of slavery in
1860, we also run over-identification tests.
4.3. Results

Table 6 reports 2SLS estimates using the share of disembarked slaves from the TAST Database as an instrument for the
share of slaves in 1860. The partial F-Statistics and the Cragg–Donald F-Statistics show that our instrument is a relevant
one since it provides sufficiently high correlation with the endogenous variable. The second-stage estimates confirm the
insignificant effect of the share of slaves on the educational gap (both at the high-school and college level). On the other
hand, the initial educational gap for both dependent variables is still significant. Turning to the first-stage statistics, the coef-
ficients on the share of disembarked slaves suggest that a one percent increase in the share of slaves imported from Africa
increases the share of slaves in 1860 by a percentage which is in the range of 23–34%.

Next, given that the slave share in 1860 has no direct effect on the educational gap, we can use it as an instrument for the
initial gap in order to have consistent estimates of its effect. Table 7 (Models 1 and 2) reports 2SLS estimates for models in
which the initial educational gap is instrumented only with the slave share in 1860. We also report the first-stage coefficients
for the instrument as well as the first-stage partial F-Statistics. As expected the share of slaves in 1860 represents a relevant
instrument for the educational gap in 1940, which is not surprising given that the correlation between the two variables is
close to 0.9. The effect of the initial educational gap on the subsequent gap is significant and at the high-school level the
coefficient estimate is now larger than the one in the corresponding models estimated by OLS (i.e., Models 1 and 2 in Table
3). In Models 3 and 4 we enter the slave trade variable together with the slave share in 1860 as instruments for the initial gap
in order to test the exclusion. The over-identification test confirms the validity of our empirical approach. In addition the
estimated effect (and standard errors) for the initial gap at the high-school level in Model 3 is exactly the same as in Model
1, while the estimated effect of the initial gap at the bachelor level in Model 4 slightly decreases if compared with the esti-
mated effect in Model 1.

To conclude, we find that slavery has no effect on the racial inequality in education other than through its effect on the
initial gap in 1940. This finding generates a suitable instrument to investigate whether during the 1940–2000 period racial
educational inequality has been persistently shaped by its initial level. Using the 1860 slave share as an instrument, we
establish that indeed the initial gap still exerts a significantly positive impact on the subsequent degree of inequality, which
means that initial conditions as of 1940 have shaped educational attainment in a persistent fashion. Moreover, this initial
inequality can be linked to the legacy of slavery, which confirms the conjecture that current racial educational inequality
has indeed deep roots in the history of the country.
5. Slavery, the educational gap, and economic growth
Having established a robust link between slavery and education, we now turn to a broader question. Has slavery slowed
down the development process in states which made a larger use of this form of labor force? And, if so, through which channels?
20 See also Ransom and Sutch (1977) on the declining effect of slavery after the gang system was abandoned.
21 For a further discussion of the effect of a violation of the exogeneity condition see Stock et al. (2002). Berkowitz et al. (2012) develop a test to based on the

Anderson–Rubin statistic that makes adjustments for the extent to which the orthogonality assumption is violated.



Table 6
2SLS estimates for slavery.

Second-stage estimates First-stage estimates
Estimation method: 2SLS Dependent variables: educational gap Dependent variable: slaves/population 1860

Model 1 Model 2 Model 1 Model 2
Gap H.S. Gap bach. Slaves 1860 Slaves 1860

Educational gap 1940 (High-S.) 0.306*** 0.047***

(6.37) (7.44)
Educational gap 1940 (Bachelor) 0.168*** 0.301***

(2.64) (3.54)
Population density �0.126** 0.158* 0.013** �0.123

(�2.12) (1.89) (2.50) (�1.92)
Southern states dummy �0.212 �0.715* 0.145*** 0.194***

(�1.57) (�1.71) (3.75) (5.06)
Atlantic dummy 0.0284 �0.121 �0.005 �0.001

(0.34) (�0.80) (�0.25) (�0.06)
Slaves/population 1860 0.233 2.841

(0.29) (1.45)
Constant 0.921*** 0.404 0.002 �0.011

(3.91) (1.28) (0.08) (�0.40)
Time dummies Yes Yes Yes Yes
Under-identification test (Anderson LR Stat) 30.950 47.067
Weak identification test (Cragg–Donald F-Stat) 31.353 49.232
Stock and Yogo (2005) critical values (10%) 16.38 16.38
Instrument: disembarked slaves/total slaves 0.230*** 0.336***

(3.35) (3.25)
Partial F-statistics 11.21 16.68
Observations 258 258 258 258
R-squared 0.69 0.51 0.92 0.89

State-level clustered robust t statistics in parentheses.
* p < 0.1.

** p < 0.05.
*** p < 0.01.

Table 7
2SLS for the educational gap.

Second-stage estimates
Estimation method: 2SLS Dependent variables: educational gap

Model 1 Model 2 Model 3 Model 4
Gap High Gap bach. Gap H.S. Gap bach.

Educational gap 1940 (High school) 0.326*** 0.326***

(5.86) (5.84)
Educational gap 1940 (bachelor) 0.256*** 0.244***

(4.03) (3.64)
Population density �0.131*** 0.115* �0.131*** 0.119*

(�3.79) (1.69) (�3.80) (1.73)
Southern states dummy �0.208 �0.114 �0.207 �0.0658

(�1.61) (�0.79) (�1.63) (�0.43)
Atlantic dummy 0.0309 �0.0589 0.0309 �0.0633

(0.27) (�0.37) (0.27) (�0.40)
Constant 0.917*** 0.452 0.917*** 0.458

(5.72) (1.56) (5.72) (1.58)
Under-identification test (Anderson LR Stat) 287.358 186.559 296.759 205.967
Weak identification test (Cragg–Donald F-Stat) 505.332 262.020 265.547 150.283
Stock and Yogo (2005) critical values (10%) 16.38 16.38 19.93 19.93
Hansen over-identification test (J-Stat.) 0.9774 0.2130
Instrument: slaves/population 1860 13.665*** 16.680*** 14.282*** 18.167***

(15.29) (9.00) (14.65) (9.14)
Instrument: disembarked slaves/total slaves �2.254*** �5.439***

(�3.74) (�4.61)
Partial F-statistics (first stage) 233.64 81.02 0.6834 55.02
Time dummies Yes Yes Yes Yes
Observations 258 258 258 258
R-squared 0.68 0.53 0.68 0.53

State-level clustered robust t statistics in parentheses.
Educational gap 1940 is the instrumented variable.

* p < 0.1.
�� p < 0.05.

*** p < 0.01.
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Table 8
Personal income per capita at current and constant prices.

Variable Obs Mean Std. dev. Min Max

P.C. income at current US$ 404 8318 10,004 197 41920
P.C. income at constant 2000 US$ 404 15,909 8486 2031 41920
P.C. income growth at current US$ 353 0.057 0.032 �0.017 0.137
P.C. income growth at constant 2000 US$ 353 0.024 0.013 �0.004 0.083
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In order to shed light on this issue we first look at a direct effect of slavery on economic growth and then we move for-
ward to evaluate its potential indirect effect, which works through educational inequality between races. More precisely, we
assess whether the initial educational gap between blacks and whites can work as a possible channel of transmission. In or-
der to look at these possible direct and indirect effects we proceed in two steps as in the previous section. We start by using a
2SLS estimator to estimate the effect of slavery on economic growth. If this effect is found not significant then we can assume
that slavery is excludable in a regression for economic growth on the initial educational gap. Therefore we can use slavery as
an instrument for the initial racial gap in education to estimate the effect of racial education inequality on economic growth.
Rates of per capita annual income growth over the 1940–2000 period are computed using first differences for the log of per-
sonal per capita income at the state level over the 1930–2000 period. This allows us to construct 10-years episodes of growth
over the 1940–2000 period. The data source is the Bureau of Economic Analysis (BEA).22

Since data on personal income per capita from the BEA are at current US dollars in order to correct for inflation we use
data on the Consumer Price Index (CPI) from the Bureau of Labor Statistics to convert personal income at current prices into
personal income at constant 2000 US dollars. Table 8 shows descriptive statistics for both the current- and the constant-
prices versions of personal income per capita. Average personal income per capita at current prices over the 1940–2000 per-
iod is $8318 and its average growth rate over the 60 years period is equal to 5.7% with a maximal rate of growth of 13.7.
When converted into constant 2000 US$ average personal income per capita is $15,909 and its average growth rate over
the period is 2.4% with a maximal rate of growth of 8.3.

Table 9 reports 2SLS estimates. In each model we enter the initial condition, i.e., the lagged level of income per capita, as
well as growth determinants such as population growth and the amount of bank deposits per capita as a proxy for saving and
therefore investment.23 We also enter a proxy for agricultural dependence, which is equal to the ratio of farms to manufactur-
ing establishments, in order to control for potential differences in the production function (see Temple, 2005) and other geo-
graphical dummies. Due to data limitations over such a long time horizon our specification is quite parsimonious, but the
exogenous variation in the initial gap provided by our instrument should ensure that estimates converge in probability to
the true population parameters (conditional on the exogeneity of the instrument) and because of that they should not be af-
fected by the omission of other factors. On the other hand, this parsimonious specification is also shared by similar papers
on development and education in the US (e.g., Aghion et al. 2009; Higgins et al., 2006).

In the first model we look at a possible direct effect of slavery on economic growth.24 As in the previous section we use a
2SLS estimator where the share of disembarked slaves in each state during the TAST is employed as an instrument for the share
of slaves in 1860. Once again the idea behind its exclusion is that the share of disembarked slaves only has a direct effect on the
share of slaves in 1860 and, through the latter, on the consequent political economy of Southern states (e.g., public goods pro-
vision) and on economic growth. Other than through this channel we should not expect any direct effect of the disembarked
slaves share on economic growth over this time period. Model 1 shows the effect of slavery on economic growth. We find that
the share of slaves in 1860 has no direct effect on economic growth even though the model is well identified. Incidentally, we
also find evidence of convergence and a positive effect of the amount of deposits per capita.

Since the share of slaves in 1860 is found to be an insignificant determinant of economic growth we can move forward to
the second step. In Model 2 we use the share of slaves as an instrument for the educational gap between blacks and whites in
1940 to test a potential indirect effect of slavery which works through educational inequality between races. The exclusion
restriction for this model is validated by results from the previous model. The effect of the initial educational gap in Model 2
is significant at a 5% level. On average a unit increase in the educational gap between whites and blacks in 1940 decreases the
rate of growth by almost 0.5%. Moreover, as expected the higher is the state’s level of income (t � 1) the lower is the rate of
economic growth. A one percent increase in income per capita decreases growth by almost 0.31%. The amount of deposits per
capita also spurs economic growth while the level of agricultural dependence lowers it. In Model 3 we enter the share of the
disembarked slaves as an additional instrument in order to evaluate the exogeneity of our instruments. The Hansen over-
identification test is equal to 0.2893 which provides evidence at support of the exogeneity of the instrument.

Given the stationarity of GDP, in order to have a further check of our results in Model 4 we use a 2-step GMM estimator.
Of course GMM estimators provide consistent estimates in panels with a large N and a small T. Given that in our sample N is
quite small and T is relatively large, we do face a potential problem with too many instruments being used. However, the fact
that the estimated coefficients of the initial gap is exactly the same as in previous models increases our confidence in the
22 BEA also provides data on GDP per capita at the state level but these data are only available starting from 1963. We use data on personal per capita income
because they are available over a longer time span.

23 As for GDP per capita, BEA provides data on investment to GDP only starting from 1963.
24 The proxy for the educational gap in the first two models is dropped because of the weak relevance of the instrument in the presence of the gap.



Table 9
Economic growth, slavery, and the educational gap.

Estimation method Second-stage and 2-step GMM estimates
Dependent variable: per capita economic growth

Model 1 Model 2 Model 3 Model 4
IV IV IV 2-Step GMM

Slaves/population 1860 0.142
(0.79)

Educational gap 1940 (high school) �0.00527** �0.00556** �0.00556**

(�2.37) (�2.49) (�2.23)
Income per capita (t � 1) (Log) �0.243*** �0.306*** �0.307*** �0.360***

(�4.60) (�10.00) (�10.00) (�6.21)
Population growth 0.586 0.283 0.284 0.0370

(1.39) (0.82) (0.82) (0.05)
Bank deposits per capita (Log) 0.0247*** 0.0172** 0.0173** 0.0165

(2.60) (2.27) (2.27) (1.46)
Atlantic dummy 0.0132 0.0266*** 0.0268*** 0.0257*

(1.24) (2.95) (2.98) (1.84)
Southern states dummy �0.0472 0.00168 0.00248 �0.0113

(�1.00) (0.18) (0.26) (�0.70)
Agricultural dependence �0.00714 �0.0594*** �0.0597*** �0.105***

(�0.26) (�2.66) (�2.68) (�2.96)
Constant 2.387*** 3.110*** 3.119*** 3.673***

(4.44) (10.04) (10.05) (6.30)
Under-identification test (Anderson LR Stat) 25.50 272.869 283.510
Weak identification test (Cragg–Donald F-Stat) 25.367 464.809 246.520
Stock and Yogo (2005) critical values (10%) 16.38 16.38 19.93
Hansen over-identification test (J Stat.) 0.2893 0.983
Instrument 1: disembarked slaves/total slaves 0.312** �2.469

(2.30) (�1.65)
Instrument 2: slaves/population 1860 15.434*** 16.102***

(6.30) (6.23)
25.50 272.869 283.510

Partial F-statistics (First Stage) 25.367 464.809 246.520
Time dummies Yes Yes Yes
AR (1) test 0.000
AR (2) test 0.163
Observations 288 252 252 252
R-squared 0.95 0.96 0.956

State-level clustered robust t statistics in parentheses.
Windmeijer (2005) robust 2-step GMM standard errors used in Model 4.
The first and the second lags of Xt and DXt are used as instruments in Model 4.

* p < 0.1.
** p < 0.05.

*** p < 0.01.
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consistency of our results. Of course t-statistics are relatively smaller in the GMM model because of the loss of efficiency of
the IV estimator.

In Table A2 in Appendix we also test the effect of the educational gap at the bachelor level, rather than at the high-school
level as in Table 9. We obtain similar results, which is not surprising given that the exogenous variation provided by slavery
makes the two predicted variables quite correlated.

To conclude, we find no consistent evidence of a direct influence of slavery on income growth, even after instrumenting it
with information about disembarked slaves during the TAST. This finding is not only interesting per se, but also carries the
advantage of generating a suitable instrument to investigate whether racial educational inequality has had any influence on
growth during the 1940–2000 period. Using the 1860 slave share as an instrument, we establish that indeed the initial gap
negatively affects growth. In other words, in 1940 the degree of racial educational inequality is still determined by the 1860
slave share. It is through this channel that slavery hampers economic development.
6. Conclusion

The legacy of slavery still looms over American society, but debate arose over whether this legacy can still exert a mea-
surable influence on the economic and social achievements of blacks. This paper shows that the contemporaneous degree of
racial inequality in education is indeed affected by slavery through its effect on the level of the gap at the eve of World War
Two. Over the same period, we also find that income growth is negatively affected by the initial educational disparities be-
tween blacks and whites, which uncovers a negative influence of slavery on development that runs through the accumula-
tion of human capital. Therefore, our investigation on the evolution and perpetuation of racial inequality in the US confirms,
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on the one hand, how deeply are they rooted in the country’s history and, on the other, identifies through which channel they
still manifest themselves on contemporaneous outcomes.
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Appendix

The following datasets have been used

(a) Measuring America: The Decennial Censuses from 1790 to 2000 (http://www.census.gov/prod/www/abs/decennial/)
is used for the following variables: Total slaves number in 1860, total population in 1860, and shares of whites and
blacks with either a high-school diploma or a bachelor degree

(b) Data on personal per capita income from 1930 to 2000 is collected from the Bureau of Economic Analysis (www.
bea.gov). Historical data on inflation are collected from the Bureau of Labor Statistics (http://www.bls.gov/).
Table A1
Slaves/population in 1860 and disembarked slaves/total slaves, by state.

State Slaves/population 1860 Disembarked slaves/total slaves Freq.

AL .45123371 .0004817 8
AR .25517282 0 8
CA 0 0 8
CO 0 0 8
CT 0 0 8
DC .04242142 0 8
DE .01602267 0 8
FL .43970403 .01835292 8
GA .43715513 .04243812 8
IA 0 0 8
IL 0 0 8
IN 0 0 8
KS .00001866 0 8
KY .19510783 0 8
LA .46853822 .03498485 8
MA 0 .00081014 8
MD .12690361 .06168001 8
ME 0 0 8
MI 0 0 8
MN 0 0 8
MO .09723336 0 8
MS .55178595 .00939685 8
NC .3335197 .00849551 8
NE .00052009 0 8
NH 0 0 8
NJ .00002678 .00115609 8
NM 0 0 8
NV 0 0 8
NY 0 .01040043 8
OH 0 0 8
OR 0 0 8
PA 0 .00196623 8
RI 0 .00126557 8
SC .57183659 .50423902 8
SD 0 0 8
TN .24844004 0 8
TX .30215403 .00826419 8
UT .00072009 0 8
VA .30749825 .29606843 8
VT 0 0 8
WA 0 0 8
WI 0 0 8
Total .11538126 .02380953 336

Note: In New Jersey a few colored apprentices for life remained after an act to abolish slavery was passed on April 18, 1846. In the 1860 census, these
apprentices are classified as slaves. In Kansas, Nebraska and Utah slavery was still permitted though they were not slave states.

http://www.census.gov/prod/www/abs/decennial/
http://www.bea.gov
http://www.bea.gov
http://www.bls.gov/


Table A2
Economic growth, slavery, and the bachelor gap.

Second-stage estimates
Estimation method: 2SLS Dependent variable: per capita economic growth

Model 1 Model 2

Educational gap 1940 (Bachelor Degree) �0.00415** �0.00431**

(�2.26) (�2.45)
Income per capita (t � 1) (Log) �0.303*** �0.284***

(�10.14) (�9.90)
Population growth 0.245 0.0335

(0.72) (0.10)
Bank deposits per capita (Log) 0.0176** 0.0177***

(2.26) (2.26)
Atlantic dummy 0.0252*** 0.0281***

(2.83) (3.28)
Southern states dummy 0.0005 �0.00229

(�0.07) (�0.25)
Agricultural dependence �0.0572*** �0.0560***

(�2.60) (�2.63)
Constant 3.271*** 3.263***

(11.25) (11.37)
Under-identification test (Anderson LR Stat) 189.560 211.656
Weak identification test (Cragg–Donald F-Stat) 266.880 156.621
Stock and Yogo (2005) critical values (10%) 16.38 19.93
Hansen overidentification test (J Stat.) 0.9930
Instrument 1: slaves/population 1860 19.614*** 21.239***

(3.93) (4.08)
Instrument 2: disembarked slaves/total slaves �6.145**

(�2.05)
Partial F-statistics (First Stage) 15.94 10.95
Time dummies Yes Yes
Observations 252 252
R-squared 0.95 0.96

State-level clustered robust t statistics in parentheses.
� p < 0.1.

** p < 0.05.
*** p < 0.01.
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(c) Data on number of farms and manufacturing establishments and on bank deposits are collected from the County and
City Data Book downloaded from the Inter-University Consortium for Political and Social Studies (http://www.icpsr.
umich.edu/).

(d) Geographical dummy variables are constructed using the US Census regional classification.
(e) Data on disembarked slaves are downloaded from the Trans-Atlantic Slave Trade Database (see Eltis, 2008. A Brief Over-

view of the Trans-Atlantic Slave Trade. Voyages: The Trans-Atlantic Slave Trade Database, http://www.slavevoyages.org/
tast/assessment/essays-intro-01.faces).
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