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Abstract

Two natural experiments reveal the limits of using causal inference to assess
whether slavery impeded the growth of American capitalism in the nineteenth
century. Superficially, both seem to produce meaningful results. A spatial re-
gression discontinuity design (RDD) finds that farm values per acre showed
no differences at the free-slave state border. A difference-in-differences (DiD)
event study meanwhile suggests that abolition affected farm values more nega-
tively where slavery had been more intense before the Civil War. Nonetheless,
both of these findings are invalidated due to fundamental problems in the re-
search designs. There are systematic violations of the Stable Unit Treatment
Value Assumption (SUTVA), given that North and South were in a union for
70 years. Balance tests fail at the border, moreover, indicating that the as-good-
as-random assumption does not hold. The failure of these natural experiments
thus illustrates how difficult it can be to apply the methods of causal inference

to a major question of economic history.
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DID SLAVERY IMPEDE THE GROWTH OF AMERICAN CAPITALISM?

The “credibility revolution” in economics has proved a challenge for economic his-
torians. The empirical turn that took hold in the 1990s demanded causal identifica-
tion via techniques such as instrumental variables, regression discontinuity designs
(RDD), and difference-in-differences (DiD) estimators. But economic historians suf-
fer from a basic reality of their discipline: a paucity of reliable historical statistics. As a
result, few of the clean quasi-experimental research designs that the new methods of
causal inference demand can be easily adopted, yet they are required for publication
in the leading journals. It is hard for economic historians to mimic the methods of
their peers.1

Gavin Wright (2006) describes the kind of natural experiment that would be pos-
sible in an ideal world. In his 2006 book Slavery and American Economic Develop-
ment, he describes how abolition transformed the South. After making the case that
slavery impoverished the South, Wright (2006, 78) points toward “the evidence of dra-
matic change in the geographic configuration of the southern economy at the other
end of the period, when slavery was abolished.” He then details what this evidence is
supposed to look like. “War and emancipation did not bring wealth and prosperity
to the region, but almost immediately at the end of hostilities, railroads and town-
building enterprises began to proliferate, and formerly isolated, upcountry areas found
themselves pulled into commercial farming and cotton growing.” This reflected what
Wright (1986) described in Old South, New South as the transformation of the South-
ern planter class from “laborlords” into “landlords.” With slavery abolished, the in-
centives that had led to the South’s underdevelopment disappeared. “Long-neglected
mineral deposits appeared magically on the hillsides,” Wright (2006, 78-79) contin-
ues, “as former slaveowners, dispossessed of their labor, rechanneled their energies into
the search for capital gains on nonhuman property.” Such is his confidence in the exis-
tence of abolition’s causal effects that Wright (2006, 78-79); Wright (also 1986, Ch. 2)
even claims that it “approximates a controlled experiment in institutional change.”2

In reality, however, it is necessary to rely on observational data. Hence, to support
his claim that slavery “impoverished the southern region,” Wright can only present
simple correlations. A map of census data shows, for example, that farm values per acre
were higher in the North than in the South in 1860. Causation is then asserted. “What
economic mechanism or process was at work to generate this pattern?” Wright (2022,
124, 133-134, Figure 1); Wright (also 2006, Ch. 2) asks. He then asserts that slavery
crowded out other forms of investment and inhibited local development because the
enslaved could easily be moved from one place to another, repeating an argument first

set out in Old South, New South. Strong causal claims are thus made on the basis of

1" Onthe “credibility revolution,” see Angrist and Pischke (2010); and the reply by Leamer (2010).

2 The phrase “controlled experiment” overstates the case, although abolition could reasonably be

considered a natural experiment, as defined by Titiunik (2021).
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correlation. Yet economic history ultimately depends on such methods because, as
will be seen in this paper, the research designs that causal inference requires are often

impossible.

I

Operationalizing abolition as a natural experiment would require using census data
and a DiD estimator. By harmonizing the data to the 1850 county boundaries, it is
possible to construct a near-balanced panel of 1,546 counties observed at each decen-
nial census up to 1900, with only one observation missing due to a gap in the census
data. A two-way fixed effects (TWFE) event study with county and year fixed effects
and 1860 as the reference could then be used to estimate the effects of abolition. The
log of farm values per acre is the dependent variable, while the enslaved share of the
population in 1860 is used as the treatment variable. Standard errors are clustered by
county. If this research design were valid, it would show whether abolition positively
affected farm values per acre, giving an indication of slavery’s previous effect.’

The results run against the consensus view. In Column 1 in Table 1, the coefhicient
is negative and highly significant throughout the postbellum period. Where more peo-
ple had been enslaved before abolition, farm values per acre persistently fell relative to
places where fewer had been enslaved. The 1850 pre-trend coefficient is small but also
statistically significant, which is a concern for the parallel-trends assumption. Accord-
ing to Wright (1974; 1978, Ch. 4), this postbellum divergence was driven by reduced
international demand for cotton, which would have hit cotton-specialized counties
hardest. Column 2 therefore adds cotton production per improved acre in 1860 as
a pre-treatment measure of county-level cotton intensity, interacted with year dum-
mies. Once that channel is accounted for, the 1850 pre-trend becomes statistically in-
distinguishable from zero, giving a clean parallel-trends test, while the enslaved-share
coefficients remain negative and highly significant in every postbellum year. Figure 1

plots the resulting estimates. Even after accounting for Wright’s own preferred mech-

The regression follows a 2xT" event study specification with treatment occurring at a single point
in time, which avoids the recent critiques relating to staggered treatment adoption (see Baker et al.
2025). With 1860 as the reference year, both 1850 and 1860 are pre-treatment and the 1850 coefhi-
cient provides a parallel-trends test. The sample consists of 1,546 counties in states where the legal
status of slavery was unambiguous; Kansas, Nebraska, and other westerly territories are excluded.
In Column 2, cotton production per improved acre in 1860 enters as a pre-treatment county-level
control interacted with year dummies. All columns are weighted by 1850 baseline acreage to en-
sure weights are exogenous. The areal interpolation assumes uniform within-county distributions,
introducing non-classical measurement error that can bias the estimates in either direction. Cen-
sus data are from the decennial agricultural censuses, accessed via the IPUMS National Historical

GIS, which provides county-level tabulations from the original census publications.
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1) (2)
% enslaved x 1850 -0.003*** -0.001
(0.001) (0.001)
% enslaved x 1870 —0.017*** -0.016**
(0.001) (0.001)
% enslaved x 1880 —0.014*** —0.013***
(0.001) (0.001)
9% enslaved x 1890 —0.012*** —0.011***
(0.001) (0.001)
% enslaved x 1900 -0.009* —-0.009"**
(0.001) (0.001)
Cotton control No Yes
Adj. R 0.91 0.91
Within R* 0.21 0.22
Counties 1,546 1,546
Observations 9,275 9,275
Table 1

An Event Study for Farm Values per Acre, 1850-1900

Notes: The units are counties from the 1850 census in free and slave states; counties in states
where the status of slavery was ambiguous are excluded. The dependent variable is log farm
values (that is, of land and buildings) per acre. The treatment variable is the percentage of
the population that was enslaved in 1860. In Column 2, cotton production per improved
acre in 1860 is added as a pre-treatment control interacted with year dummies. Counties are
weighted by their total 1850 acreage (improved plus unimproved). Standard errors are clus-
tered by county. *** p < 0.001; ** p < 0.01;* p < 0.05; - p < 0.10. Calculated from Manson
etal. (2022).

anism, the event study points the opposite way from the impoverishment narrative,
though it does not by itself identify what lay behind the divergence.4

A visual inspection of the underlying data also supports this conclusion. Figure
2 replicates the correlation that Wright himself presents as evidence of how slavery
impoverished the South: when counties are sorted into deciles based on their average
farm values per acre, more of the top decile were in the North while more of the bot-
tom decile were in the South. “Overall,” Wright (2022, 133) observes, “there is a stark
North-South contrast in the value of farmland. More specifically, land values in the
free states of the western migration of that time—like Ohio, Indiana, and Illinois—are
much higher than the values of the southwestern states—like Alabama, Mississippi,

and Tennessee—except for the most fertile riverine areas.” If slavery had caused this

*  This claim was criticized by Hanson (1979), Yang (1992), Surdam (1998), Hummel (2001,
337-340), and Craft and Monks (2008). But Wright (2022, 134) has persisted with his original

explanation.
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Figure 1
An Event Study for Farm Values per Acre, 1850-1900
Notes: The figure plots the coefficients and 95 percent confidence intervals from Column 2

of Table 1. The treatment variable is the percentage of the population that was enslaved in

1860; 1860 is the reference year (normalized to zero). Standard errors are clustered by county.

contrast, then it should have been at least partially reversed after abolition, follow-
ing the logic of Wright’s “controlled experiment in institutional change.” Yet Figure
3 shows that it clearly did not. As the event study in Table 1 would predict, the gap
between the former free and slave states actually became larger, directly contradicting
the impoverishment narrative.

These results should be treated as indicative at best. The research design is flawed.
Most obviously, the Civil War itself is a confounder, given how it affected both North
and South, independently of abolition. But that also points to a more fundamental
problem: since 1789, North and South had been in a union, their fates intertwined.
One cannot be a control for the other. In the language of econometrics, there is an in-
escapable violation of the Stable Unit Treatment Value Assumption (SUTVA), which
requires that the potential outcome for any unit depend only on that unit’s own treat-
mentand not on the treatments assigned to other units. The problem is that the North
was not untouched by slavery, given that its own development had been shaped by be-
ing in a union with the South. As a result, the proposed natural experiment cannot

provide the clean contrast that causal inference demands. For better or worse, slavery
had also affected the North.>

5> The Stable Unit Treatment Value Assumption was introduced in Rubin (1980, 591-593); also

Imbens and Rubin (2015, 9-13).
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Figure 2
Farm Values per Acre, 1860

Notes: Farm values include the value of all land and buildings. They are shown in deciles. The

white line is the free-slave state border. Calculated from Manson et al. (2022).

II
Bleakley and Rhode (2024)’s attempt to apply a spatial RDD to the free-slave state

border encounters similar problems. The method is supposed to exploit a sharp cut-
off in treatment assignment to infer causation. If units just above and just below the
cut-off are otherwise similar, any jump in the outcome at that threshold can be at-
tributed to the treatment. In this case, the treatment is the legality of slavery, the cut-
off is the free-slave state border, and the running variable is distance from it. Bleakley
and Rhode (2024, 11, 33) claim to find that farm values per acre “were substantially
lower—by over one-half—in the slave region,” which is taken as evidence of “stark
differences at the border.” They therefore conclude that “the slave system depressed

land productivity and repulsed potential settlers and migrants.” Wright (2022, 134)
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Figure 3
Farm Values per Acre, 1900

Note: See Figure 2 for details.

then reports their results as a confirmation of his simpler correlation, which seems to
persist “after controlling for longitude, climate, and detailed soil variables.”

The problem is that these “stark differences” are found by departing from the ba-
sics of a robust RDD methodology. Cattaneo, Idrobo, et al. (2019) and his various co-
authors have emphasized the importance of data-driven bandwidth selection to avoid
using observations too far from the cut-oft and kernel weighting to give greater influ-
ence to observations closer to it. Most recently, Cattaneo, Titiunik, and Yu (2025a)
have formalized these requirements for spatial RDDs and added the need to estimate
heterogeneous treatment effects at different points along the boundary and then use
proper uniform inference over its entire length. Bleakley and Rhode (2024)’s specifi-
cation, by contrast, uses fixed bandwidths, with a wide 300-mile strip on either side

of the border as the baseline. It does not apply kernel weighting to give greater influ-
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ence to counties closer to the boundary. Nor does it allow for the possibility that the
treatment effect might vary along the boundary, which Cattaneo, Titiunik, and Yu
(2025a) have shown can be estimated and tested formally using location-based meth-
ods.®

A more robust spatial RDD suggests that any negative effect of slavery’s legality at
the free-slave state border was small and statistically fragile. Table 2 represents what a
spatial RDD following the guidelines of Cattaneo, Titiunik, and Yu (2025a) would
look like. The results are quite different. In Column 1, the unadjusted estimates for
both 1850 and 1860 are small and far from conventional significance levels. Bleak-
ley and Rhode (2024)’s “stark differences at the border” cannot be seen. The 1870
coefficient is large and highly significant, but the effect fades rapidly and is close to
zero by 1890. In Column 2, adding geographic covariates (elevation, slope, and the
percentages of clay, sand, and silt in the first 30cm of soil) leaves the antebellum esti-
mates small and statistically insignificant: —0.4 log points in 1850 and +4.9 log points
in 1860. The 1870 coefficient remains negative and significant but falls by two-fifths,
and the postbellum coefhicients lose statistical significance thereafter.”

Balance tests also indicate that the free-slave state border cannot provide the clean
natural experiment that causal inference requires. If counties near the border were
otherwise comparable, the border would effectively randomize treatment, and adding
covariates should not substantially alter the point estimates; it should only improve
their precision. Yet the shift from Column 1 to Column 2 is substantial: the 1860 es-
timate flips sign, the large and highly significant 1870 estimate falls by two-fifths, and
the 1900 estimate falls by nearly seven-eighths. This reflects imbalances in observable
variables on either side of the border. The balance tests reported in Table 3 confirm the
problem: slope, soil clay content, and soil sand content show statistically significant
discontinuities at the border in every census year, and elevation in the later decades;
only soil silt content is consistently balanced. These imbalances are present across the

range of bandwidths used for each census year’s outcome regression, and several of

For the basics of a robust RDD, see Cattaneo, Idrobo, et al. (2019); and Cattaneo and Titiunik
(2022). They are extended to spatial RDDs in Cattaneo, Titiunik, and Yu (2025a).

The spatial RDD was estimated using Cattaneo, Titiunik, and Yu (2025b) (version 1.0.0), with ge-
ographic covariates added through the package’s native efficiency-adjustment option (covs . eff).
Specifications used local linear polynomial (p = 1), bias correction at ¢ = 2, triangular prod-
uctkernel, MSE-optimal data-driven bandwidth selection (mserd), HC1 heteroskedasticity-robust
standard errors, and 100 evenly spaced evaluation points along the free-slave state border. Non-soil
cells (water bodies) in the soil data are masked before county averaging. As a robustness check, three
alternative specifications were also estimated alongside the baseline: a quadratic local polynomial
(p = 2);an Epanechnikov product kernel in place of the triangular kernel; and the Integrated MSE
bandwidth selector (imserd) in place of the MSE-optimal selector (mserd). The sign and approx-
imate magnitude of the estimated discontinuities are consistent across all four specifications for

most census years.
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1) (2)

1850 -0.030 -0.004
(0.067) (0.061)
1860 -0.032 0.049
(0.063) (0.052)
1870 —0.237*** —0.144**
(0.067) (0.055)
1880 -0.124- —-0.084
(0.064) (0.056)
1890 -0.014 -0.027
(0.062) (0.057)
1900 0.057 0.008
(0.065) (0.056)
Geography No Yes
Table 2

A Spatial RDD for Farm Values per Acre, 1850-1900

Notes: The dependent variable is log farm values (that is, of land and buildings) per acre. Ge-
ographic covariates in Column 2 are elevation, slope, and the percentages of clay, sand, and
silt in the first 30cm of soil. The specification uses a local linear polynomial (p = 1), trian-
gular product kernel, MSE-optimal data-driven bandwidth, and 100 evenly spaced evaluation
points along the free-slave state border; standard errors are heteroskedasticity-robust (HC1).
**p < 0.001;* p < 0.01;* p < 0.05;- p < 0.10. Calculated from Manson et al. (2022)
(census data and county shapefiles); the United States Geological Survey’s National Eleva-
tion Dataset (1 arc-second), with slope derived from elevation; and the CONUS-SOIL dataset
(Miller and White 1998); non-soil cells (water bodies) are masked before county averaging.

them grow larger and more statistically significant at the bandwidths selected for later
years. The as-good-as-random assumption therefore does not hold, and the spatial
RDD is functioning as an observational model rather than a natural experiment.

The spatial RDD suffers, moreover, from the same issues as the event study. SUTVA
violations abound. The actually existing North of the nineteenth century was itself af-
fected by being in a union with the South. Consequently, the outcomes observed on
the free side of the border do not provide a clean counterfactual for what the slave
side would have looked like without slavery. For this reason, the spatial RDD should
not be considered a method that can provide a meaningful estimate of slavery’s causal
effect. It, too, is ultimately an observational study because the North cannot be used

as a control for the South.

III

The issues that the “credibility revolution” was supposed to solve then recur. Non-

experimental, observational studies and the causal claims they support suffer from



DID SLAVERY IMPEDE THE GROWTH OF AMERICAN CAPITALISM?

% of 0—30cm soil
Slope Elevation Clay Sand Silt

1850  0.816™*  —7.039 1.885**  —1.346*  —0.537
(0.230) (6576)  (0.385) (0.569) (0.597)

1860  0.796™* 5326 2,028 —2.055**  0.0l1
(0.213) (6.198)  (0.391) (0.561) (0.574)

1870 0.914™*  11.684 2103 -2.042"* —0.083
(0.207) (6.138)  (0.387) (0.554) (0.567)

1880  1.023**  14.687* 2163  —1.938"*  —0.246
(0.206) (6.254)  (0.383) (0.544) (0.559)

1890  LI46™*  14.685* 2348  —2.334™  —0.026
(0.204) (6.489)  (0.378) (0.545) (0.554)

1900 0.933**  11.839-  2.471™  —2.384™*  —0.089
(0.212) (6.672)  (0.384) (0.569) (0.564)

Table 3
Balance Tests for Geographic Covariates, 1850-1900

Notes: Each cell reports the spatial RDD estimate of the discontinuity at the free-slave state
border for a predetermined geographic variable, using the same specification as Column 2 of
Table 2, with the bandwidth selected for each year’s outcome regression. Clay, sand, and silt
are percentages of the first 30cm of soil. Specifications use a local linear polynomial (p = 1),
triangular product kernel, and 100 evenly spaced evaluation points along the free-slave state
border; standard errors are heteroskedasticity-robust (HC1). *** p < 0.001; ** p < 0.01; *
£ <0.05;-p < 0.10.

what Leamer (1983, 43) described as “whimsy and fragility”: whimsical assumptions
leading to fragile inferences. In the case of both abolition and the free-slave state bor-
der, for instance, it is necessary to assume that, in Wright’s words, slavery “did little
to boost the US economy as a whole.” But that assertion rests on an unexamined as-
sumption because Wright and the existing literature more broadly make no “macroe-
conomic” analysis of the impact of slavery on growth. Here, then, is the same kind of
whimsical assumption that Leamer diagnosed in the more formal language of econo-
metrics. The inferences drawn from it are similarly fragile.

Allen et al. (2025) have recently provided a more formal example. Their starting
point is a partial understanding of the SUT VA violations. They explain that their “ap-
proach is motivated by the difficulty in forming a convincing counterfactual for the
slave economy.” In the case of the free-slave state border, “such local spatial compar-
isons are intrinsically limited in their ability to recover the general equilibrium effects
of emancipating the third of the Southern U.S. population that was enslaved.” Abo-
lition’s effects are confounded by the Civil War and Reconstruction. According to

Allen et al. (2025), “a plausible counterfactual to the antebellum economy requires

10
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detailed modeling of the ways in which enslaved and free workers interacted with the
economic geography of comparative advantage in the antebellum US South.” Doing
so leads them to the conclusion that slavery reduced gross domestic product by 8.3
percent in 1860, compared to a counterfactual in which there was no slavery.8

The assumptions are substantial. In their conclusion, Allen et al. (2025, 38-39)
note that their structural model “abstracts from economic externalities like increas-
ing returns to scale in manufacturing or urban agglomerations.” Also absent are “la-
bor market frictions such as monopsony power due to heterogeneous worker prefer-
ences.” The model also “abstracts from human capital accumulation.” There are also
no “intermediate input market and production network linkages, [...] aggregate de-
mand externalities on northern manufacturing, [...] effects on innovation, [...] inter-
national capital flows from slaveholdings, [...] inequality in landholdings, [...] political
economy considerations, [...] and credit markets.” And thelist of implicitassumptions
confirms that most of the basic elements of American capitalism are absent. Indeed,
capital itself does not exist in their structural model. There is no money or banking.
The rest of the world is exogenous: there is no balance of payments, no foreign ex-
change constraint, and therefore no channel by which cotton exports could provide
liquidity to the financial system, since there is no financial system to receive it. The
structural model is static. There is no time. All the new transportation infrastructure
that radically transformed the North in the antebellum period is, for example, taken
as given in 1860. The canals are already dug and railroads laid. There is, in other words,
no economic history.

Fortunately, more traditional methods provide an alternative. Before the “Clio-
metric Revolution” of the 1960s, narrative allowed economic historians to deal with
the problem of complexity. Telling a story can itself be a mode of scientific reason-
ing, suited to temporal sequence, multiple interacting causes, and contingency. Causal
pathways can be traced through the historical record by asking who acted, when, un-
der what constraints, and with what consequences. In the case of the antebellum
United States, for instance, this approach makes it possible to consider the role of
slavery from a more systemic perspective. Historical statistics then become part of the
evidence used to test the narrative. Any inconsistency between the narrative and the
quantitative data suggests there may be a problem in the former. In this way, economic

history becomes more scientific without needing the trappings of causal inference.’

Allen et al. (2025, 7) state their headline finding as a 9.1 percent rise in aggregate gross domestic
product under complete emancipation (abstract, 5), which is equivalent to gross domestic product
under slavery being 8.3 percent below its counterfactual level.

On narratives as a mode of scientific reasoning, see Morgan (2012, 246-248); and Morgan et al.
(2022); also Morck and Yeung (2011, 5455, 62). Probably the most important early example of
this methodology applied to American economic history is Taylor (1951).

11
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Maybe then it will be possible to provide a better answer to the question of whether

slavery impeded or aided the growth of American capitalism.
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