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1 Introduction

In the middle of the 19th century, domestic mobility in the United States reached
its historic peak (Thernstrom and Knights, 1970; Hall and Ruggles, 2004; Rosenbloom
and Sundstrom, 2004). This period of internal migration was an important precursor to
the era of mass immigration and coincided with US westward expansion. Following the
expulsion of native peoples, white native-born Americans primarily drove population
inflows to the newly incorporated states of the lower South and Midwest. The extent of
mobility they enjoyed at this time naturally suggests an economic interpretation of their
motives for relocation; namely, individuals weighed the benefits and costs of migrating
and chose their location given their preferences and constraints (e.g. Ravenstein, 1885,
1889).

The benefits of migration depend on comparisons between an individual’s origin
and potential destinations. Economists distinguish between “push” and “pull” factors
as the basis of such comparisons. Push factors impel individuals to evaluate exit op-
tions, and pull factors attract prospective migrants to particular destinations. For ex-
ample, migrants may be pushed out by a mismatch between their preferences for and
aregion’s actual level of taxation and public goods provision (Tiebout, 1956; Rhode and
Strumpf, 2003; Cebula, 2009; Clark and Hunter, 1992; Egger and Radulescu, 2009). Al-
ternatively, migrants may be pulled to a new region that offers amenities unavailable
at their origin. Similarly, migration may depend on differences in employment con-
ditions, land prices, or wages between the origin and destination (Harris and Todaro,
1970; Fields, 1976; Herzog Jr and Schlottmann, 1984; Stark and Bloom, 1985).

In a standard economic model, given the costs and benefits of migration, optimizing
behavior by individuals should produce aggregate outflows and inflows of migrants and
generate an equilibrium spatial distribution of population. In the long run, migration
should arbitrage away the differentials that motivated it in the first place. Yet, sizable
economic disparities persist across regions (Partridge and Rickman, 1995, 1997), and
contemporary evidence suggests that people move less than would be predicted by pe-
cuniary factors alone (Putnam, 2000; Molloy, Smith and Wozniak, 2011; Cooke, 2013;
Wilson, 2021). This seems to have also been the case in the mid-19th century; for ex-

ample, Bleakley and Rhode (2022) find evidence of differences in wages between free-



versus slave-states and argue that such differences persisted because the slave system
“repulsed potential settlers and migrants” (p. 25). This suggests the existence of frictions
due to cultural mismatch between origin and destination locations.

Cultural mismatch may shape a migrant’s decision through effects on both con-
sumption and production. On the consumption side, there are social and psycholog-
ical benefits of being in a familiar cultural environment. Identity matters, and peo-
ple value social networks and living amongst those who are culturally familiar (Bailey,
Cao, Kuchler, Stroebel and Wong, 2018). While kinship and direct social ties have been
shown to be important in supporting networks of reciprocity, mutual insurance, etc.
(Munshi, 2014), cultural familiarity may also ease integration into such networks among
strangers. Moreover, while cultural familiarity can yield benefits, cultural differences
may diminish social capital and trust in civil society, generating social and economic
costs (Putnam, 2000). On the production side, cultural similarity can facilitate exchange
by reducing transactions costs. Alternatively, cultural mismatch may increase commu-
nication costs, introducing frictions into attempts to reap gains from specialization and
exchange (see e.g. Deming, 2017, for a model of how communication costs reduce effi-
cient team production).

Cultural “fit” provides consumption value and facilitates exchange; cultural frictions
impede both. Thus, all else equal, if a migrant anticipates these consequences, they
would prefer to live in a place where they understand the norms and practices and share
the beliefs and values of their neighbors.! These arguments all suggest that it is sensible
to think of cultural differences as part of a measure between capturing the “distance”
between locations, and thus that the effects of cultural distance on migration decisions
can be integrated into standard models of migration.

In this paper, we estimate a gravity model of migration flows in which agents’ deci-
sions depend both on economic conditions at their origin and prospective destinations
and on bilateral costs. We capture one component of bilateral migration costs with the
travel costs associated with using the existing transportation network (e.g., railroads,
waterways, and footpaths). In addition, we introduce a second component of migration

costs based on two new measures of cultural distance that reflect the degree of cultural

10f course, this overlooks that some heterogeneity (e.g. in preferences or abilities) is itself a spur to spe-
cialization and exchange. The relative importance of these offsetting effects is unclear ex ante.
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mismatch between an origin and destination. Specifically, we represent the culture of
each location in the United States in two ways. Our first approach uses the distribution
of given names following research in cultural geography (Zelinsky, 1970, 1992), history
(Stewart, 1948; Smith, 1985, 1994; Main, 1996), and more recently in economic history
(Abramitzky, Boustan and Eriksson, 2020a; Knudsen, 2019; Bazzi, Fiszbein and Gebresi-
lasse, 2020). Second, using the distribution of religious institutions (Baltzell, 1979; Fis-
cher, 1989; Phillips, 1999). We then calculate the cultural distance along each of these
dimensions between each location pair using a dissimilarity-measure in the spirit of
Hoberg and Phillips (2016).

To evaluate the impact of both components of migration costs we first estimate a
gravity equation that yields the elasticity of migration flows with respect to each com-
ponent. The results confirm a role of cultural distance in explaining migration flows
that survives including alternative measures of pecuniary travel costs as well as ori-
gin and destination fixed effects that capture location-specific push and pull factors.
In particular, between 1850 and 1870, we estimate a semi-elasticity of migration flows
with respect to first name dissimilarity of -0.23 and church dissimilarity of -0.84. These
semi-elasticities decrease to -0.18 and -0.66, respectively, but remain statistically sig-
nificant and qualitatively important after controlling for travel costs measured via the
transportation network. This raises the question of how important cultural distance —
in our case, first name and church dissimilarity - is, relative to standard economic fac-
tors such as transportation costs for understanding aggregate migration flows.

We then use a simple economic geography of migration to account for the potential
general equilibrium responses to counterfactual changes in migration costs and quan-
tify their implications for aggregate welfare and the spatial distribution of population.
Though cultural distance matters, we find that travel costs are considerably more im-
portant than cultural distance for aggregate welfare: counterfactually eliminating the
travel costs as a component of migration costs increases welfare by 44.3 percent in our
baseline specification (between 34 and 54 percent in alternatives), while removing cul-
tural distance increases welfare by 5.5 percent (between 2.5 and 9.3 percent in alterna-
tive specifications). However, travel costs and cultural distance have a distinctive im-
pact on the spatial distribution of the population in 1870: in the absence of travel costs

Appalachia and the west would have populated more rapidly, while the absence of cul-



tural distance would have pulled some people farther north and others farther south
(and east).

That real people responded to the forces reflected in our results is consistent with
histories of the period, with migrants expressing desire to escape poor economic condi-
tions at home or capitalize on opportunities elsewhere. Westward migration was driven
by the desire to take advantage of perceived economic opportunities. For example, one
of Thomas Jefferson’s grandchildren, Francis Eppes, lamented the decline of their na-
tive Virginia: “I see no ties which should bind any descendants of our grandfather to
this state [...] the soil is exhausted, the staple reduced almost to the prime cost of the
materials — a level to which it is fast progressing. What inducement is there to remain!”
(Fischer and Kelly, 2000, p. 204). Another Virginian, John Finley, wrote a poem extolling
the prospects of moving to Indiana: “Blest Indiana! in thy soil / Are found the sure re-
wards of toil, / Where honest poverty and worth / May make a Paradise on earth” (Finley,
1866).

In addition, migrants were constrained by travel costs. Although by 1850 the era
of steamboats was well underway and the railroad network was beginning to expand,
access depended on proximity to navigable waterways and railroads. Migrants’ other
option was overland transit via stagecoach on “scarcely maintained and often impass-
able roads and trails” (Sellers, 1991, p. 5). Stagecoach transit was expensive compared
to rail and steamboat travel (Larson, 2009; Fogel, 1962), so much so that taking one’s be-
longings “more than thirty or forty miles cost more than they were worth” (Sellers, 1991,
p. 5). This rendered some moves far more affordable than others.

There is good reason to believe that cultural frictions were important as well (de Toc-
queville, 1835; Zelinsky, 1970, 1992; Fischer, 1989; Woodard, 2011). Founding popu-
lations from different regions of Britain established colonies where they reproduced
unique cultural patterns imported from their homelands. Visitors to early America reg-
ularly noted the cultural differences between the strictly religious townspeople of New
England, the faux-aristocratic planters of the Tidewater region, the rough-and-tumble
settlers of the Appalachians, and the moderate Quakers of Pennsylvania (Fischer, 1989).
Indeed, colonists seem to have been well aware of these differences, on the basis of
which they often expressed interregional prejudices (Phillips, 1999). These sentiments

found expression even under existential threat. When fighting for national unity during



the Revolutionary War, George Washington himself succumbed to regional chauvinism,
disparaging New Englanders as “an exceeding|[ly] dirty & nasty people” (Taylor, 2021, pp.
19).

Mutual suspicion persisted beyond the country’s founding. Representatives regu-
larly met in the new capital at Washington, DC, where they disagreed vehemently about
matters of policy, such as taxation (Sellers, 1991, p. 73). Yet their disagreements ex-
tended beyond the business of the legislature into matters of daily life. “Most of the
residents came from the South, and southern pastimes — horse racing, gambling, cock-
fighting, and dueling — prevailed to the dismay of pious New Englanders” (Taylor, 2021,
pp- 3). Cultural differences like these preserved fault lines along which interregional
tensions simmered, fueling political (and eventually military) conflict (Faust, 1989; Eli,
Salisbury and Shertzer, 2018).

Culture competed with economic factors to shape individual migration decisions.
Fischer and Kelly (2000) cite a French observer of a Virginia planter named James Meade,
who in 1796 noted “[Meade] is even so disgusted with a culture wherein it is neces-
sary to make use of slaves that he is tempted to sell his possessions in Virginia and re-
move to New England.” Yet, they report that Meade was ultimately unwilling “to take so
radical a step” and instead settled in Kentucky, attracted by low land prices (pp. 159-
162). Meade’s story illustrates how culture might factor into location decisions. Al-
though Meade detested slavery, cultural differences between Virginia and New England
attracted him instead to Kentucky, which was more familiar.

When migrants did cross cultural boundaries, it was often because they already had
adopted, or intended to adopt, new cultural practices. For example, Fischer and Kelly
document the movement of Virginian, Robert Carter, and describe him as motivated by
a mixture of the “material and moral” (pp. 198-199). Struggling to support the expenses
of his plantation and morally troubled by slavery, he enacted the largest emancipation
prior to 1860 — freeing his 500 slaves — and moved to Baltimore. There, he joined a
religious community that supported abolition. In the absence of such commitment,

however, migrants were less likely to cross cultural boundaries.



Background on Measuring Culture

As economists have embraced culture as a factor explaining economic outcomes,
they have increasingly incorporated it into theory. Nevertheless, empirical tests for the
relevance of culture are limited by the difficulty of measuring cultural differences. Social
scientists have proposed several approaches. Many contemporary analyses tend to rely
on survey measures of beliefs and practices, such as those recorded in the World Values
Survey. However, surveys typically do not extend back beyond several decades. As a re-
sult, historical empirical studies of culture often employ more indirect approaches. One
approach is to assume that culture is coterminous with observable markers of group
identity, such as nationality, ethnicity, language, race, religion, etc. This allows researchers
to link contemporary populations to ethnographic records of the cultural practices of
their ancestors (e.g. Bahrami-Rad, Becker and Henrich, 2021). However, this is a strong
assumption since observable group markers need not coincide with cultural differences.
Indeed, Desmet, Ortuno-Ortin and Wacziarg (2017) use recent survey data to show that
in the contemporary United States, there is more cultural variation within ethnic groups
than between ethnic groups.

As such, there is a need for alternative measures of culture. For this paper, we adopt
two approaches. First, we draw inspiration from cultural geography. In particular, we
follow Zelinsky (1970), who made a seminal contribution to the measurement of culture
by linking onomastics — the study of the history and origins of proper names — to cul-
tural geography. He argues that the ideal measure of culture should fulfill six criteria:
sensitivity, ubiquity, durability, simplicity, purity, and accessibility. He concludes that
first names come closer to fulfilling these criteria than any other observable character-
istic (Zelinsky, 1970, p. 744).

Unlike surnames, first names are actively chosen by an individual’s parents, guardians,
or caretakers. Therefore, they are ‘sensitive’ indicators of the expressed cultural prefer-
ences of one’s family network. First names are ‘ubiquitous’ and ‘accessible.” Every per-
son is given a first name at birth, and names are regularly recorded in birth and other
official records encompassing the entire population. First names are also ‘pure’ and

‘durable’ in the sense that they generally remain stable across an individual’s lifetime.?

2The exceptions to this tend to prove the rule, as changes to one’s forename typically result from a decision
to adopt a new cultural identity, e.g. adopting a religious name post-conversion.
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Once they are given, they do not change as a result of economic or political shocks,
and thus do not generate endogeneity problems. In addition, the informal rules gov-
erning naming practices tend to be conceptually ‘simple’, as is the intuition which un-
derlies their relevance to culture: first names reflect the beliefs, values, and practices of
the community in which one is reared. For example, consider the high prevalence of
the girls’ names “Chastity” and “Purity” in Puritan settlements in the late 18th century.
Zelinsky (1970) validates his approach by showing that county-level name distributions
in 16 US counties reveal both persistent cultural differences and evidence of cultural
convergence when sampled in 1790 and 1968.

To our knowledge, Zelinsky’s contributions have, for the most part, only recently be-
gun to influence other disciplines. One early application comes from Fischer (1989),
who includes naming practices among his list of folkways that differentiate regional cul-
tures in colonial America. More recently, in economics, Jurajda and Kovac (2021) and
Assouad (2020) use naming decisions as measures of nationalism in Croatia and Turkey,
respectively. Jurajda and Kovac (2021) strikingly show that having the same first name
as a historical political leader is associated with a higher likelihood of volunteering (and
dying) in the Croatian War of Independence. Research like this provides supporting ev-
idence for one of Zelinsky’s key insights: first names reflect the political, cultural, and
social values of their time period and place.

Most relevant for this paper are studies conducted by Abramitzky, Boustan and Eriks-
son (2020a), Knudsen (2019), and Bazzi, Fiszbein and Gebresilasse (2020) on culture
and migration. These papers share a common time period, namely the eras of mass
migration and westward expansion in the United States and use first names to measure
cultural attributes. Directly linking onomastics and culture, Abramitzky, Boustan and
Eriksson (2020a) use convergence of naming practices to measure assimilation among
first-generation immigrants in the United States. They argue that during the Age of Mass
Migration, immigrants faced a trade-off when choosing a first name for their child: they
may either give their child a ‘foreign’ name, i.e., one indicative of their original cultural
values, or give their child an ‘American’ name in hopes that they will be accepted by
their new host culture. In choosing an American name, immigrants make a symbolic
choice to assimilate. This analysis reinforces the view that naming practices reflect cul-

tural commitments and provides additional evidence connecting culture and migration



decisions.

Taking a different approach, Knudsen (2019) and Bazzi, Fiszbein and Gebresilasse
(2020) use first name distinctiveness as a measure of ‘individualism’ and show that this
measure is positively related to individuals’ migration propensities. Knudsen (2019)
shows that people with unique first names are overrepresented among Scandinavian
immigrants to the US, while Bazzi, Fiszbein and Gebresilasse (2020) show that those
with unique first names were more likely to move to western frontier settlements. Both
results imply that migration may be driven by personal attributes, such as individual-
ism. Bazzi, Fiszbein and Gebresilasse (2020) particularly emphasize that individuals,
when choosing whether and where to migrate, consider the “fit” between their own per-
sonalities and those of the destination population, and this coheres with psychologi-
cal evidence that people have higher self-esteem when surrounded by others with more
similar personalities (Bleidorn, Schonbrodt, Gebauer, Rentfrow, Potter and Gosling, 2016).

Knudsen (2019), Bazzi, Fiszbein and Gebresilasse (2020) and Abramitzky, Boustan
and Eriksson (2020a) assign individuals to particular cultural groups based on their
first names. These approaches depend on researcher-defined mappings between first
names and cultures: i.e., what constitutes an American versus foreign name, or how
unique a name must be in order to qualify as individualistic. Our approach sidesteps
the need to link specific names to particular cultures. We instead create a bilateral mea-
sure of cultural distance between location pairs based on the dissimilarity of their first
name distributions. This is our first measure of cultural distance.

Our second approach to capturing cultural distance is to use measures of the dis-
tribution of religious institutions in each location. Fischer (1989) also emphasizes re-
ligious practices as a key folkway distinguishing regional cultures in the early US. Ac-
cording to him, the early Puritan settlers of New England were distinct from the primar-
ily Anglican settlers of the Tidewater region, and both were distinct from the Quakers
of Pennsylvania and the Presbyterians who settled the Appalachian region. Similarly,
Phillips (1999) highlights religious distrust between Catholics and Protestants as a key
factor in American political conflict in the lead-up to the Civil War. Given the salience
of religious differences for Americans during this period and the potential for tensions
experienced by a migrant to a religiously incompatible destination, it is plausible that

religious institutional dissimilarity constituted another friction to migration. As such,



we use data on the mix of religious institutions present in each county as our second
measure of culture. As above, we don't use religious institutions to assign a specific re-
ligious label to each county. Instead, we create a bilateral measure of cultural distance
between location pairs based on the dissimilarity of their religious institutions.

In our empirical analysis, migration flows depend on these two measures of cultural
distance between origin and destination as well as more standard travel costs, and ori-
gin and destination fixed effects. This approach allows us to remain agnostic regarding
to which cultural group any particular region ought to be assigned and instead allows

us to test whether cultural difference, per se, shapes migration flows.

2 Data

We study internal migration in the United States between 1850 and 1870. At that
time, settlement was expanding rapidly westward, with migrants emanating from east-
ern regions that historians and cultural geographers have identified as having distinc-
tive cultures. We construct measures of migration, cultural distance and travel costs
to estimate the extent to which migration flows were sensitive to cultural “fit” between
migrants’ origins and destinations, controlling for the pecuniary costs of migration.

In the main empirical analysis, the dependent variable is a measure of migration
constructed from the decennial censuses and information linking individuals over time.
The key variables of interest are our measures of cultural distance. One is based on the
distribution of first names which we construct from the complete count of the US Cen-
sus in 1850. The second is the distribution of churches, by denomination, at the county
level, as tabulated in the 1850 Census. We control for travel costs by estimating the least
cost path between location pairs using detailed information about the available trans-
portation network at the time. In the rest of this section, we explain the construction of

these variables in more detail and provide an illustrative example to build intuition.

2.1 Geographic Unit

The goal of our empirical analysis is to quantify the determinants of migration flows
between locations within the United States in the middle of the 19th century. First, we
start with the sample of US counties in each year, restricted to territory that was incor-

porated within states since 1820 (including the areas that became Maine and West Vir-
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ginia). Second, due to land reapportionments, we aggregate counties that share more
than 0.5 percent of their land mass across the sample period to ensure that our analy-
sis are conducted on constant geographic units. This allows us to exploit county-level
data without fractionalizing county populations due to land reapportionments.> The
key consequence of this is that we cannot simply rely on previous county-level travel
cost estimates in our analysis; we discuss how we compute travel costs below. Our pro-
cedure leaves us with 927 locations (“supercounties”) with complete data for a total of

824,464 migration pathways.

2.2 Internal Migration Flows

We construct measures of internal migration between 1850 and 1870. Specifically,
we consider three periods: 1850 to 1860, 1860 to 1870, and 1850 to 1870. For our base-
line migration sample, we use the complete count US censuses for 1850, 1860, and 1870
(Ruggles, Nelson, Sobek, Fitch, Goeken, Hacker, Robers and Robert, 2024) together with
links for our three time periods from the Census Tree (Price, Buckles, Van Leeuwen and
Riley, 2021; Buckles, Haws, Price and Wilbert, 2023). We restrict the analysis to whites
since enslaved blacks were not enumerated with identifying information in the 1850
and 1860 censuses. From each census, we know each individual’s county of residence
and thus can identify those who have moved as those who reside in a county differ-
ent from the one in which they resided during the previous census. We then aggregate
this information to the supercounty level to construct bilateral migration flows. Using
links from the Census Tree allows us to include women in our baseline samples. To as-
sess the robustness of our findings to alternative ways of linking individuals across Cen-
sus years, we also construct migration using links from Multigenerational Longitudinal
Panel (Ruggles, Fitch, Goeken, Hacker, Helgertz, Roberts, Sobek, Thompson, Warren
and Wellington, 2020) and the Census Linking Project (Abramitzky, Boustan, Eriksson,
Pérez and Rashid, 2020b).

2.3 Measuring Cultural Distance

We construct a measure of cultural distance between each location pair from the

complete count data from the 1850 Census so that our measure captures cultural dis-

3Section A.1 of the Appendix provides additional details of the procedure used to construct the constant
geographic boundaries used in this paper.
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tance prior to the migration flows that we observe. Our measure of cultural distance
uses two components, which can be generalized to more depending on the availability
of suitable data.

First, starting with the complete count census in 1850 (Ruggles, Nelson, Sobek, Fitch,
Goeken, Hacker, Robers and Robert, 2024), we extract the first name of every enumer-
ated person. We then construct first name distributions as one of the cultural com-
ponents of migration costs, drawing on previous work that hypothesizes a link between
naming practices and cultural distinctiveness (Stewart, 1948; Zelinsky, 1970; Smith, 1985;
Fischer, 1989; Zelinsky, 1992; Smith, 1994; Main, 1996). In particular, we interpret dis-
similarity in first name distributions as indicative of cultural distance.

We restrict attention to whites and focus on the native-born population since these
individuals are arguably more representative of the longstanding distinctive regional
cultural groups in the United States. We use a reference set of names into which we
classify the digitized Census records. Enumerator errors or errors in OCR transcription
may result in misleading name distributions if we simply include the universe of all dig-
itized names in our sample of given names. For example, some of the digitized “names”
are not recognizable as names (e.g. “Aaa”). To address this concern, each enumerated
name is matched to alist constructed by Jaworski, Kimbrough, Nanda and Chakravarthy
(2020) that includes more than 50,000 forenames that either appear in Social Security
birth records at least five times between 1880 and 2010 or appear at least 40 times in
the 1850 complete count data. After making adjustments for transcription errors and
removing honorifics such as “Rev.” and “Capt.”, we match over 95 percent of individu-
als in the complete count data to a forename in this list, and we compute a location-
level name distribution as the number of occurrences of each forename in each county.
Given our sample and geographic restrictions, our first name distributions are based on
just over 13 million people.

We transform the first name data from counts to shares, and then compute a mea-
sure of the distance between the first name distributions of each location pair. Let s;(n)

denote the share of first name » in location i so that the distance between i and j is given

*Including foreign born individuals does not substantially alter our results since major foreign migrations
to the US mostly occur after 1850, but this may also reflect the fact that receptiveness to foreign migrants
is cultural to some extent.
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B Yooy si(n) X s;(n)
VI sin)? xS s(n)?

(1)

Name Dissimilarity;; = 1

Drawing on information from Manson, Schroeder, Van Riper, Kugler and Ruggles
(2021), we construct a second component of cultural distance based on the difference
in the distribution of church denominations across location pairs. From the 1850 Cen-
sus, we have a count of the number of churches from each of 23 denominations in each
county. The denominations included are Baptist, Christian, Congregational-Orthodox,
Congregational, Dutch Reformed, Episcopal, Free Churches, Friends or Quaker, Ger-
man Reformed, Jewish, Lutheran, Mennonite, Methodist, Moravian, Presbyterian, Protes-
tant, Roman Catholic, Swedenborgian, Tunker, Union, Unitarian, Universalist, and a
category for other minor sects. As noted by Finke and Stark (2005), while counts of re-
ligious institutions are available from 1850 in the Census, membership counts are not
available until 1880. As above, we aggregate to supercounties, convert from counts to
shares for church denominations in each location, and calculate Church Dissimilarity,;;
based on equation (1).°

The raw correlation coefficient between name and church dissimilarity is 0.0894.
Figure C1 illustrates the positive relationship between these two measures of cultural
distance after controlling for a “stayer” indicator and origin and destination fixed ef-
fects. As we show below, both measures of cultural distance remain significant predic-

tors of reduced migration flows.

2.4 Calculating Travel Costs

Our first measure of travel costs is the physical distance between location centroids,
calculated using the Haversine formula. This measure can be thought of as captur-
ing the shortest possible wagon road (or footpath) between locations. While it has the

virtue of simplicity, it ignores available information about extant transport networks

SCosine similarity is often used to measure similarity of textual data; see e.g. Hoberg and Phillips (2016)
for an economic application. When applied to vectors of unit length, 2 — 2cos#6 is equal to the Euclidean
distance between vectors.

6As an alternative to the functional form in equation (1), we also estimate our main specifications and
conduct counterfactuals using the Jensen-Shannon divergence between the name share and church
share vectors.
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that would have made certain routes easier to travel. Thus, our preferred measure of
travel costs explicitly accounts for other existing transport networks during our sam-
ple period. Specifically, we augment our footpath network with railroad and waterway
transportation networks created by Donaldson and Hornbeck (2016) to produce esti-
mates of the cost-minimizing travel path between each supercounty pair. The waterway
network is time-invariant and consists of inland rivers, sea and lake routes, canals, and
harbor points. The railroad network is time-varying and was expanding during our sam-
ple period. In our baseline specifications, we calculate travel costs based on the 1850
transportation network for each time period. As robustness, we also construct travel
costs using the 1860 tranpsortation network and passenger costs derived from Jaremski
(2012).

We assume that migrants enter the rail and water networks via the wagon road that
minimizes the distance from the location centroid to the transportation network. Thus,
every location is assigned an entry point into each transportation network. We as-
sume that migrants are able to switch between transportation networks when it is cost-
efficient, so we also create transshipment paths between transportation networks. When-
ever two nodes on separate networks passed sufficiently closely to one another, we allow
transshipment to link the networks between those nodes.

Following Fogel (1962) and Donaldson and Hornbeck (2016), we assign a per-mile
cost to each mode of transportation. Each wagon road is assigned a cost of $0.231, rail-
ways are assigned a cost of $0.0062, and waterways are assigned a cost of $0.0048.” We
also include a fixed $0.5 transshipment cost associated with each change in transport
mode. For every pair of locations, we then calculate the minimum cost path between
their centroids using the Dijkstra algorithm (Dijkstra, 1959). The cost of traversing this
path serves as our preferred measure of travel costs, travel;;. See Appendix B.2 for com-

plete details on the construction of this measure.

2.5 An Example

For the case of Philadelphia, the locations receiving the largest migration flows are

concentrated in and around Pennsylvania. There is substantial overlap with across the

"Using physical distance for footpaths arguably underestimates the costs of on-foot travel because it ig-
nores topography. Following Donaldson and Hornbeck (2016), our wagon road costs include an upward
adjustment.
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different components of migration costs and migration flows with some notable excep-
tions. For Philadelphia, the cultural dissimilarity measures based on first names and
the denomination of churches are lowest in a belt moving east to west and more dissim-
ilarity is present moving farther south or to the far northeast (in the case of churches).
Travel costs are lowest along the coasts and highest moving farther west, which reflects
the lower relative cost of water transport and the less extensive railroad network.

Figure 1 shows migration outflows, name dissimilarity, church dissimilarity and travel
costs from Philadelphia County (in Pennsylvania) to all other locations. According to
Fischer (1989), Philadelphia was the principal city of the Quakers — an important re-
gional cultural group — and was also a major economic hub and politically important.
Panel A shows migration flows from Philadelphia to all other supercounties between
1850 and 1870, with darker colors indicating larger flows. Panels B and C show the com-
ponent of cultural distance (i.e., name and church dissimilarity) in 1850, with darker
colors indicating lower dissimilarity. Panel D shows travel costs from Philadelphia us-
ing the 1850 transport network, with darker colors indicating less costly travel.

Figure 2 provides intuition for our empirical analysis. We show the binscatter (Cat-
taneo, Crump, Farrell and Feng, 2023) relationship between migration out-flows and
components of cultural distance for Philadelphia. Panel A shows the relationship be-
tween out-flows and name dissimilarity (controlling for church dissimilarity and travel
costs) and Panel B shows the relationship between out-flows and church dissimilarity
(controlling for name dissimilarity and travel costs). For the case of Philadelphia, the
negative relationship in each panel highlights that migrants tend to move to culturally
similar locations, consistent with the view that cultural distance is an important friction
in the migration decision.

The goal of our empirical analysis is to generalize this example by first estimating the
strength of the relationship between migration flows and migration costs across all lo-
cation pairs, which we will then use to quantify the welfare implications of the aggregate

and individual components of migration costs.

3 Theory

In this section we present a standard theory of economic geography with costly mi-

gration and trade drawing closely on Eaton and Kortum (2002). The motivation for the
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Figure 1: Geography of Migration and Cost Components for Philadelphia

C. Church Dissimilarity D. Travel Cost

Notes: This figure shows migration outflows (Panel A), name dissimilarity (Panel B), and church dissim-
ilarity (Panel C), and travel cost via the transportation network (Panel D) between Philadelphia County
and all other sample counties. In Panel A, darker coloring indicates higher out-migration from Philadel-

phia to other locations. In the remaining panels, darker coloring indicates lower dissimilarity (panels B
and C) or lower travel costs (Panel D).
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Figure 2: Relationship between Migration and Cultural Components for Philadelphia
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Notes: This figure shows the relationship between migration outflows and name dissimilarity (Panel A) or

church dissimilarity (Panel B). Each variable is standardized by subtracting the mean and dividing by the
standard deviation.

theoretical framework is twofold. First, the theory provides a guide for the empirical
analysis, in particular, the estimation of the parameters of the migration cost function
(i.e., the elasticities of migration flows with respect to bilateral travel costs and cultural
distance) and the elasticity of migration flow with respect to overall migration costs.
Second, we calibrate the model and consider counterfactual scenarios with alternative
migration costs to understand the role of cultural distance versus travel costs in shap-

ing the spatial distribution of population and welfare while taking into account general

equilibrium interactions.

3.1 Preferences

Consumers, indexed by ¢, start in location i and move to location j. Each consumer
derives utility from a composite tradeable consumption good (C;(¢)) and a nontrade-
able housing good (H,(¢)), and they are subject to bilateral moving costs (y;;). Con-
sumers also have idiosyncratic tastes (b;(¢)) that are location-specific. Consumers max-

imize utility that takes the following Cobb-Douglas form:

Uy () - @) (ij))“(ﬂjw))l‘“ ae(01) )

fhij o 1 -«
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subject to a budget constraint, W; > P;C;(¢) + r;H;(¢), where WW; are wages, P is the
ideal price, and r; is the price of land.

The index for the composite consumption good is a CES aggregate:

o

1 -1
C; = [/ cj(e)"alde} o> 1
0

where ¢;(¢) is consumption of variety / in location j and o is the elasticity of substitution

between goods. The corresponding ideal price index for the consumption good is given

by: P; = {fol pj(é)l"ldﬁ} 170, where p;(¢) is price of variety ¢ in location j.

Finally, each individual draws an idiosyncratic taste shock, b;(¢), from a Fréchet dis-
tribution, G;(b) = e %", where B; > 0 is a scale parameter such that higher values
indicate more valuable amenities, and ¢ > 1 is a shape parameter such that higher val-

ues correspond to less dispersion.

3.2 Location Choices

Solving for the optimal choices of consumption and land, and substituting into equa-

tion (2) gives the following indirect utility function:

bi(¢) W

. 16% 1—Oé
Mg P] T

Uij(¢) =

Then, exploiting the properties of the Fréchet distribution, the probability that an indi-

vidual moves from i to j is:

Bj(pij P =) ~(W;)°

= (3)
Sy Bl Pr )~ (Wy)©

7Tij

In the above expression, the numerator gives the utility of moving to location j adjusted
for moving costs, and the denominator is origin i’s labor market access. From an initial
allocation of labor (L,,) at location i, we can write migration flows between i and j as

L;; = m;;L;o. Combining this expression with equation (3) gives the gravity equation for
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migration flows between i and j:

Lij = (LM A;)™" Lig B (%) (1) (4)
J

where LMA; = 27 (i)~ Be(Wi/ Peri=)¢ is labor market access at the origin, as in
Morten and Oliveira (2018). This equation captures the idea that migration flows be-
tween i and j are higher if people in origin i have better labor market access, origin i
has more people, utility is higher in destination j, or migration costs are lower between

i and j. This expression is the starting point for our empirical analysis in Section 4.
The total population in location j is equal to the sum of migration flows across all

origin locations:

L;= Z; Lij =Y NijLio (5)
1= =1

Finally, before the realization of b;(¢) an individual starting in location i and moving
to location j has expected utility,
~ 1/e
Ui = E[Uij|move to j] =7 |:Z Bk(mikP,?r,i_“)_E(Wk)g (6)

k=1

with v = I'(<2), ' is the gamma function, and ¢ must be a finite value greater than one.

€

3.3 Production and Trade

On the production side, variety ¢ is produced in location i using the following tech-

nology:

¢i(£) = zi(O)ni (L)

where n;(¢) is the number of people employed in location i to produce variety ¢.2 The

optimal employment level can be derived from a representative firm’s cost minimization

8This production technology abstracts away from capital and the role of capital markets.
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problem:

m(lg Win;(¢) subjectto z;({)n;(¢) > ¢;(¢)

The optimal cost for a unit of variety ¢ produced in location i is equal to:

Wi

Following Eaton and Kortum (2002), productivity shocks (z;(¢)) are independently and
identically drawn from a Fréchet distribution with scale parameter (4;) and shape pa-
rameter (f) given by: F;(z) = e 4="’. The A; term reflects the average productivity in
location 7 and 6 governs the dispersion of productivity shocks.

Under the assumption that output markets are perfectly competitive and bilateral
trade costs between location i and j take the iceberg form (r;; > 1), the price of variety ¢
produced in location i and consumed in location j is:

pij() = m%
Combining the fact that consumers source each variety from the supplier with the low-
est cost with the properties of the Fréchet distribution governing productivity shocks,

we can write expenditure shares as:

v Ai<7_ijm>_0

o @)
LS AT W)

and we can then write the gravity equation for bilateral trade flows as:
Xij = AW () (CMA) X,

where CMA; = 7 7.9 A4, W, is consumer market access (Donaldson and Hornbeck,
2016) and X; is total expenditures on consumption goods. Intuitively, this expression
captures the idea that trade flows between ¢ and j are higher if productivity is higher
and wages are lower in destination j, if trade costs are lower between i and j, if people

in the origin i have better market access, and if origin 7 has higher total expenditures.
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Finally, the price index in any location j is given by:

J
Pfe =~ {Z Ak(Tika)ﬂ (8)
k=1
where v = [F(G*(‘;*l) )] = and I'(-) is the Gamma function.

3.4 Labor Income

In the spirit of Monte, Redding and Rossi-Hansberg (2018), we model land as owned
by local immobile landowners. These landowners spend their entire income on con-
sumption goods in the location where they live. This implies that total expenditure on
goods in location k is given by: X, = aWW}, + (1 — «)W,. The first and second terms give
expenditures by workers and landowners, respectively.

Labor income in each location is equal to the total expenditures on goods produced
in that location. Therefore, the expenditures of people in region k£ on goods produced in
i is equal to k’s expenditure share on goods from ¢ multiplied by £’s total expenditures:

X = mi X = m,:We. Then total income can be written as:
J J
WiL; = ZXk’i = ZﬂkiWk 9)
k=1 k=1

which says that total expenditures are equal to the total wage bill in each location.

3.5 Land Prices

Income derived from land and total expenditures are equal in equilibrium. Since
the utility function is Cobb-Douglas, the fraction of income spent on land is equal to
(1 — «). Therefore, exploiting the condition for land market clearing, the price of land
can be written as:

W;L;
H.

J

ri=(1-a) (10)
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4 Results

In this section we first present results from estimating specifications that correspond
to the theory and, therefore, yield estimates of model parameters. In particular, we es-
timate the migration elasticity and migration costs parameters associated with cultural
distance and travel costs. We discuss the direct interpretation of these parameters. We
then use the parameters to construct migration costs and carry out counterfactuals to
quantify the implications of removing all migration costs or the specific components

due to cultural distance and travel costs.

4.1 Determinants of Migration Flows

We conduct our analysis for 927 locations over three periods: between 1850 and
1860, between 1860 and 1870, and between 1850 and 1870. The starting point for our
empirical analysis is equation (3) in which bilateral migration flows are a function of
the origin i labor market access, destination j; amenities and real wages, and bilateral

migration costs between origin ¢ and destination j.

W; ‘
— -1 J —
7Tij = (LMAZ) ( Bj—Po‘/r’l_a ( ,uij ) € (11)
S J'y N 7 . ,
E;=origin i FE ——— migration costs between ¢ and j

=j=destination j FE

which we estimate using Poisson pseudo-maximum-likelihood and report robust stan-
dard errors clustered on origin and destination. The dependent variable, 7;;, is the frac-
tion of the population in i moving to j. Origin fixed effects =; capture labor market
access at origin 7 and destination fixed effects =; capture real wages at destination j. In
addition, all specifications include a stayer dummy that is equal to one if ; and j are the
same location. The migration cost term is the focus of this paper. We model these costs
in the following way: /;; = exp(fnamesNames;; + Schurcheschurches;; + Biaveitravel;;). The
variables names;; and churches;; capture the bilateral distance between first name or
church denomination distributions, respectively, as described in Section 2.3; travel,; is
the monetary cost of using the transportation network between i and j, as described in
Section 2.4. Each variable is standardized so that the g parameters reflect the effect of a

one standard deviation change on migration costs. The coefficients on names, ;, Schurches»
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Table 1: Results for Composite Migration Cost Parameters

1850-60 1860-70 1850-70
(1) 2) 3) (4) 5) (6)

Name Dissimilarity -0.243 -0.197 -0.232 -0.185 -0.228 -0.181
(0.036) (0.040) (0.035) (0.041) (0.034) (0.041)

Church Dissimilarity -0.845 -0.650 -0.858 -0.650 -0.837 -0.660
(0.054) (0.045) (0.053) (0.044) (0.050) (0.041)

Travel Cost -1.871 -1.929 -1.698
(0.042) (0.043) (0.038)

Notes: The table shows results for estimating equation (11). Columns 1 and 2 use migration flows between

1850 and 1860, columns 3 and 4 use migration flows between 1860 and 1870, and columns 5 and 6 use
migration flows between 1850 and 1870. The dependent variable is the share of migrants between i and j.
The names and church dissimilarity variables, and the travel cost variables are calculated as described in
sections 2.3 and 2.4. All specifications include a stayer dummy, and origin and destination fixed effects.
The method of estimation in all columns is Poisson pseudo-maximum-likelihood. Robust standard errors
in parentheses are clustered on origin and destination. The number of locations (supercounties) is 927.

and travel,;; estimate composite parameters €fnames, €5churches, aNd €Sravel, TESPECtively;
we can recover 5 parameters by assuming a value for e from the literature. We also show
how to estimate this parameter within our framework. The results are shown in Table 1.

Table 1 shows results for estimating equation (11) using migration flows between
1850 and 1860 (columns 1 and 2), 1860 and 1870 (columns 3 and 4), and 1850 and 1870
(columns 5 and 6). For each time period, the first column provides the estimated coef-
ficients associated with cultural component of migration costs and the second column
adds the travel cost component of migration costs. For each time period, the estimated
coefficients on name dissimilarity range between -0.22 and -0.25 and on church dissim-
ilarity range between -0.83 and -0.85 when the travel cost component is excluded (in
columns 1, 3, and 5). Each set of coefficients decreases by about 20 percent when travel
costs are added (in columns 2, 4, and 6), however, all coefficients are statistically sig-
nificant. Since all variables are standardized the relative magnitude of the coefficients
indicate the relative importance of each variable in shaping migration costs and, ulti-
mately, migration flows. For example, based on the coefficients in column 6 of Table 1,
a one standard deviation increase in (i) name dissimilarity decreases migration flows by
0.18 percent, (ii) church dissimilarity decreases migration flows by 0.67 percent, and (iii)

travel costs decreases migration flows by 1.70 percent.
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Table 2: Results for Composite Migration Costs Parameters with Controls

(1) 2) 3) 4)

Name Dissimilarity -0.181 -0.208 -0.233
(0.041) (0.051) (0.046)
Church Dissimilarity -0.660 -0.698 -0.672
(0.041) (0.053) (0.041)
Travel Cost -1.698 -1.698 -1.792 -1.703
(0.038) (0.038) (0.042) (0.038)
Name x Church Dissimilarity 0.030
(0.029)

Notes: The table shows results for estimating equation (11) using migration flows between 1850 and 1870.
The dependent variable is the share of migrants between ¢ and j. The dissimilarity (using first names
and churches) and travel cost variables are calculated as described in sections 2.3 and 2.4, respectively.
Column 1 includes travel costs and both first name and church dissimilarity, column 2 adds an inter-
action between name and church dissimilarity. Column 3 includes only name dissimilarity and travel
costs. Column 4 includes only church dissimilarity and travel costs. All specifications include a stayer
dummy, and origin and destination fixed effects. The method of estimation in all columns is PPML. Ro-
bust standard errors in parentheses are clustered on origin and destination. All specifications include a
stayer dummy, and origin and destination fixed effects. The method of estimation in all columns is PPML.
Robust standard errors in parentheses are clustered on origin and destination. The number of locations
(supercounties) is 927.

The estimates presented in column 1 of Table 2 reproduce estimates in column 6 of
Table 1 using migration flows between 1850 and 1870. The remaining columns also use
migration flows from 1850 to 1870 and consider alternative ways of capturing cultural
distance. Column 2 adds an interaction between first name and church dissimilarity.
The coefficients on first name and church dissimilarity are unchanged, and the coeffi-
cient on the interaction is not statistically significant. This suggests we do not need to
include the interaction between first name and church dissimilarity when constructing
migration costs for the counterfactual results in Section 4.3. Columns 3 and 4 of Table
2 allow each component of cultural distance to enter the specification separately. The
estimated coefficients are slightly larger than in columns 1 and 2; we will consider con-
figurations of migration costs in Section 4.3 in which cultural distance is a function of
only one or the other of these variables to assess how these specification changes in-
fluence our estimates of the welfare effects of counterfactually removing various cost
components.

The model in Section 3 does not account for heterogeneity in labor types, an as-
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Table 3: Results for Culture Distance by State-of-Birth and -Residence

Born in Place-of-Residence: Difference
All Yes No 2) - (3)
(1) 2) 3) 4)
Names Dissimilarity -0.1811 -0.1982 -0.1088 -0.0894
(0.0338) (0.0363) (0.0307) (0.0244)
Church Dissimilarity -0.6602 -0.6842 -0.5003 -0.1839
(0.0191) (0.0213) (0.0188) (0.0186)
Travel Cost -1.6981 -1.9136 -1.3840 -0.5296
(0.0172) (0.0188) (0.0190) (0.0147)

Notes: The table shows results for estimating equation (11) using migration flows between 1850 and 1870.
The dependent variable is the share of migrants between i and j born in the same place in which they
reside in 1850 (column 1) and not born in the same place in which they reside in 1850 (column 2). Col-
umn 3 presents the difference between columns 1 and 2. All specifications include travel costs, a stayer
dummy, and origin and destination fixed effects. The method of estimation in columns 1 and 2 is PPML.
Bootstrapped standard errors in parentheses (from 500 replications) are clustered on origin and destina-
tion. The number of locations (supercounties) is 927.

sumption that warrants further exploration to understand its implications. To address
this, Table 3 provides estimates of the coefficients on first name and church dissimi-
larity across three groups. The dependent variable in Column 1 includes all migrants
between 1850 and 1870, offering an aggregate view of migration sensitivity to cultural
distance. Columns 2 and 3 focus on more specific samples: Column 2 includes only
those migrants still living in their place of birth in 1850, capturing a group for whom
cultural familiarity may play a more significant role, while Column 3 includes individu-
als not living in their place of birth by 1850, covering both US-born migrants from other
states and foreign-born migrants. Column 4 then reports the differences between each
pair of coefficients in Columns 2 and 3, illustrating how cultural distance may impact
these distinct groups differently. These results indicate that cultural distance influences
migration decisions differently for those who had previously chosen to stay versus those
who had already migrated by 1850.

There are two observations regarding the interpretation of the coefficients and differ-
ences. First, the differences between each pair of coefficients on first name and church
dissimilarity are statistically significant, which suggests that the two groups of migrants

are differentially sensitive to the components of cultural distance. These results are con-
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sistent with a greater role for cultural dissimilarity in shaping migration decisions of
people who have never migrated or only migrated within the state in which they were
born versus the group of people who have already chosen to move before 1850. Second,
although the estimates are different, all coefficients are statistically significant, which
reflects at least some role for cultural distance in shaping the migration decisions of
people in each group. It useful to note that quantitatively the group living in their state-
of-birth in 1850 is larger in size and therefore plays the most important role in shaping
the aggregate responsiveness to the components of cultural distance (i.e., the coeffi-
cients in columns 1 and 2 are similar).

During our sample period, there were sharp differences and ultimately conflict be-
tween the North and South. These differences had economic, political, and socio-cultural
dimensions, all of which could have lead to differences in migration patterns across re-
gions. The key motivation of this paper is to better understand and quantify the cultural
aspects of migration. The historical literature emphasizes and our main hypothesis al-
lows that some (but not all) of what we term culture is due to Differences between the
North and South.

Empirically, therefore, we are interested in whether our two measures of cultural dis-
tance only reflect broad interregional or more granular intraregional differences. In this
spirit, the panels of figures C2 and C3 report estimated coefficients on first name and
church dissimilarity each interacted with a set of directional (i.e., North-North, North-
South, South-North, and South-South) migration flow indicators. We do this separately
across each 10-year period of our sample (i.e., 1850 to 1860, 1860 to 1870) to examine
whether our estimated coefficients are stable across these two decades (including the
Civil War).

The results for the two variables indicate some interesting regional differences. The
estimated coefficient on first name dissimilarity is statistically significant for the within-
North (Figure C2A) and within-South (Figure C2B) migration flows in the 1850s or 1860s.
In contrast, for migration flows across the North and South (in figures C2B and C2D),
neither set of coefficients is statistically significant in either decade. The standard er-
rors are large enough to warrant caution in making detailed comparisons. However, the
pattern of the coefficients suggests that the component of cultural distance due to first

name dissimilarity played more of a role in inhibiting migration within regions but less
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of a role across regions.

For church dissimilarity, the estimated coefficients in each panel (and for each time
period) are statistically significant and have a similar magnitude. That is, church dis-
similarity seems to inhibit migration both within- and between-regions in both time
periods we study.

Taken together, Figures C2 and C3 suggest that the Civil War did not immediately al-
ter the influence of cultural distance on migration flows. The abolition of slavery and
subsequent Reconstruction policie, aimed to reshape Southern society, especially in
a region long divided by racial and economic differences. It might be expected that
these changes would lead to greater acceptance of cultural differences and increase
the fluidity of migration across regional boundaries. However, our data indicates that
by 1870—just a few years after the Civil War’s end-these shifts had not yet significantly
impacted migration patterns. This suggests that deeply ingrained cultural factors and
long-standing regional identities continued to play a substantial role in migration deci-
sions, likely due to the persistence of social and economic divides that Reconstruction
alone could not quickly bridge.

Finally, we consider two sets of robustness checks for the estimates of the elasticities
of migration flows with respect to different components of migrations costs. The first
focuses on variations in the underlying samples of linked census data. Table 4 shows
the estimated coefficients on first name and church dissimilarity as well as travel costs.
Column 1 reproduces the baseline results in column 6 of Table 1 but instead linking
individuals across censuses according to the procedure from the Census Tree (Price,
Buckles, Van Leeuwen and Riley, 2021; Buckles, Haws, Price and Wilbert, 2023) covering
both men and women between 1850 and 1870. Columns 2 and 3 show that restricting
the sample to males and household heads does not substantially alter the results.

The remaining columns of Table 4 show results using the Multigenerational Lon-
gitudinal Panel (Ruggles, Fitch, Goeken, Hacker, Helgertz, Roberts, Sobek, Thompson,
Warren and Wellington, 2020) and the Census Linking Project (Abramitzky, Boustan,
Eriksson, Pérez and Rashid, 2020b) to construct links across census waves for men and
household heads. There are minor differences in the coefficients for the cultural dis-
tance components of migration costs. For example, the magnitude of the coefficients

on first name dissimilarity are larger using the Multigenerational Longitudinal Panel

27



Table 4: Results with Alternative Linked Samples

Census Tree MLP CLP

All Male HHH Male HHH Male HHH

(1) 2) 3) (4) (5) (6) (7)
Name Dissimilarity -0.181 -0.179 -0.172 -0.204 -0.210 -0.171  -0.164
(0.041) (0.040) (0.040) (0.045) (0.045) (0.040) (0.041)
Church Dissimilarity -0.660 -0.649 -0.649 -0.709  -0.708 -0.675 -0.671
(0.041) (0.039) (0.040) (0.053) (0.053) (0.040) (0.040)
Travel Cost -1.698 -1.596 -1.575 -2.445  -2.476 -1.571  -1.539

(0.038) (0.038) (0.037) (0.049) (0.049) (0.038) (0.037)

Notes: The table shows results for estimating equation (11) using migration flows between 1850 and
1870. The dependent variable is the share of migrants between ¢ and j. The names dissimilarity
and travel cost variables are calculated as described in sections 2.3 and 2.4, respectively. Columns
1 through 3 calculate migration flows by linking people across censuses via the Census Tree (Price,
Buckles, Van Leeuwen and Riley, 2021; Buckles, Haws, Price and Wilbert, 2023) using all observa-
tions, only men, or only household heads. Columns 4 and 5 calculate migration flows using links
from the Multigenerational Longitudinal Panel (Ruggles, Fitch, Goeken, Hacker, Helgertz, Roberts,
Sobek, Thompson, Warren and Wellington, 2020) using men or only household heads. Columns 6
and 7 calculate migration flows using links from the Census Linking Project (Abramitzky, Boustan,
Eriksson, Pérez and Rashid, 2020b) using men or only household heads. All specifications include a
stayer dummy, and origin and destination fixed effects. The method of estimation in all columns is
PPML. Robust standard errors in parentheses are clustered on origin and destination. The number
of locations (supercounties) is 927.

and smaller using the Census Linking Project. The differences for the travel cost com-
ponent of migration costs are larger, i.e., contrast coefficients between -1.5 and -1.6 us-
ing the Census Tree and Census Linking Project with coefficients around -2.5 using the
Multigenerational Longitudinal Panel. To understand the implications of this differ-
ence, when we conduct counterfactuals, we consider a variant of our baseline scenario
that uses migration flows constructed from these alternative procedures to ensure that
our overall interpretation is not sensitive to particular method of linking and to provide
arange of estimates of the welfare effects of cultural distance.

The second set of robustness checks considers alternative functional forms used to
construct cultural distance based on first names and church denominations. Our base-
line results, reproduced in column 1 of Table 5, use the functional form in equation (1)

to construct dissimilarity for first names and church denominations.? In the baseline,

9The construction of the travel cost variable is unchanged. That said, in the counterfactuals, we consider
versions of the travel costs based the 1860 transportation network and alternative parameterizations of
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Table 5: Results with Alternative Culture Distance Functional Forms

Dissimilarity: Jensen-Shannon Divergence:

All 5K 1K All 5K 1K

1) 2) 3) 4) ) (6)
Name Distance -0.181 -0.183 -0.187 -0.222 -0.229 -0.237
(0.041)  (0.040)  (0.040) (0.038)  (0.039) (0.040)
Church Distance -0.660 -0.660 -0.660 -0.756 -0.754 -0.752
(0.041)  (0.041)  (0.041) (0.048)  (0.048) (0.048)
Travel Cost -1.698 -1.698 -1.698 -1.649 -1.648 -1.649
(0.038) (0.038) (0.038) (0.038) (0.038) (0.038)

Notes: The table shows results for estimating equation (11). using migration flows between 1850 and
1870. The dependent variable is the share of migrants between 7 and j. Travel costs are calculated
as described in section 2.4. The first three columns calculate first names distance using equation
1 as in section 2.3, but varying the set of names: all names (column 1) and the 5,000 (column 2) or
1,000 (column 3) most common first names in the national distribution. The second three columns
calculate first names distance using Jensen-Shannon Divergence with all names (column 4) and the
the 5,000 (column 5) or 1,000 (column 6) most common first names in the national distribution.
All specifications include a stayer dummy, and origin and destination fixed effects. The method of
estimation in all columns is PPML. Robust standard errors in parentheses are clustered on origin
and destination. The number of locations (supercounties) is 927.

the set of first names is all 50,000+ names that we were able to identify in the national
distribution in 1850. For a particular location, this can mean a distribution with many
entries equal to zero. To ensure that our results are not driven by an abundance of zeros
in the local first name distributions, columns 2 and 3 restrict the set of first names to the
5,000 or 1,000 most common names in the national distribution; the results are similar.
The remaining columns of Table 5 use an alternative measure of differences based on
the Jensen-Shannon Divergence to construct both first name and church distances. As
above, the first name distance is based on all first names (column 4), the most popu-
lar 5,000 first names (column 5), or the most popular 1,000 first names (column 6) in
the national distribution. The results are slightly larger in magnitude using this alterna-
tive distance metric. For our counterfactuals, we thus also consider robustness to this

alternative functional form for the distance metric.

the network. We discuss the relevant details in Section 4.3.
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Table 6: Results for Migration Elasticity and Migration Cost Function

Parameter (1) (2) 3) 4)

A. Elasticity of migration flows w.r.t migration costs

€ -15.8980
(0.1473)

B. Elasticity of migration costs w.r.t cost components

Bnames 0.0114 0.0146
(0.0019) (0.0021)

Behurch 0.0415 0.0422
(0.0012) (0.0012)

Biravel 0.1068 0.1127 0.1071
(0.0003) (0.0001) (0.0003)

Notes: The table shows the estimated values of the migration elasticity and migration cost parameters
based on migration flows between 1850 and 1870. Column 1 is the migration elasticity. The remaining
columns provide results for different configurations of the migration cost function using name dissimi-
larity, travel costs, and church dissimilarity (column 2), name dissimilarity and travel costs (column 3),
and church dissimilarity and travel costs (column 4). The method of estimation is PPML controlling for
a stayer dummy and origin and destination fixed effects. Bootstrapped standard errors in parentheses
(from 500 replications) are clustered on origin and destination. The number of locations (supercounties)
is 927.

4.2 Migration Costs and Other Model Parameters

The empirical results so far recover composite parameters that combine the migra-
tion elasticity (¢) and the elasticities of migration costs with respect to first name and
church dissimilarity (5names and Sehurch) @and travel costs (Siavel). To reconstruct migration
costs and carry out the counterfactual we require estimates of the migration elasticity
and the parameters of the migration cost function. First, we can estimate the migra-
tion elasticity by transforming the travel costs portion of migration costs into an iceberg
form by using fi;; = 1 + (travel,;/average income in US ;. ). We use i;; in place of ;; to
estimate equation (11). Second, we use estimates of ¢ to recover the implied estimates of
Bnames» Behurch, aNd (Bravel. We estimate all parameters jointly and provide bootstrapped
standard errors (based on 500 replications) clustered on origin and destination.

The results are reported in Table 6. Panel A (column 1) reports an estimate of the mi-
gration elasticity, 15.9, that is statistically significant. This is larger than the value of 3.3

in Monte, Redding and Rossi-Hansberg (2018) from more recent times. For the coun-
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terfactuals, we use a migration elasticity of 16.0 for our baseline simulations; we also
consider alternative values of 12 and 20. Panel B provides estimates of the migration
cost function parameters under alternative configurations; all estimates are statistically
significant. In column 2, we allow migration costs to be a function of first name dissim-
ilarity, church dissimilarity, and travel costs; in column 3, migration costs are a function
of first name dissimilarity and travel costs; and, in column 4, migration costs are a func-
tion of church dissimilarity and travel costs. The estimates are not too sensitive to the
alternative configurations. We use the estimates in column 2 as our baseline migration
cost parameters for counterfactuals; we also report counterfactual results that use the
configurations and corresponding estimates of migration costs in columns 3 and 4.

Finally, to carry out counterfactuals we also require values of the share of the trade-
able good in consumption («), the trade elasticity (¢), and the wage bill 1870. We let
a = 0.3 in all counterfactuals (Yang, 2024). For the trade elasticity we use § = 8, which
we take from Donaldson and Hornbeck (2016), in our baseline simulations. We also
consider alternative trade elasticities of 6 and 10. For the wage bill, we use information
from agricutural wages with board and manufacturing wages at the county level from
Haines (2010).

4.3 Counterfactual Migration Costs, Welfare, and the Spatial Population Distribution

In this section we quantify the implications of counterfactual migration costs. In par-
ticular, we consider changes in welfare under three types of scenarios. First, we coun-
terfactually remove all migration frictions (i.e., both the cultural distance and travel cost
components). Second, we remove only migration frictions associated with cultural dis-
tance. Finally, we remove only the travel cost component. The results are reported in Ta-
ble 7 where the different rows allow for alternative ways of measuring cultural distance:
the baseline results define cultural distance using both first names and church denom-
inations, the first alternative defines cultural distance using only first names, and the
second alternative uses only church denomination. This exercise provides a decompo-
sition for the welfare effects of each migration cost component.

For the baseline case in the first row, removing all migration frictions counterfac-
tually increases welfare by 48.6 percent (column 1) and this can be decomposed into

a welfare increase of 5.5 percent due to cultural distance (column 2) versus 44.3 per-
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Table 7: Results for Welfare Change from Counterfactual Migration Costs

Welfare change (in %) from removing:
Cultural & Travel  Cultural  Travel

Cultural Distance: ~ Travel Costs Components Distance  Costs
Names Churches in 1850 1) 2) 3)
Baseline v v v 48.6 5.5 44.3
Alternative #1 v 4 48.4 1.4 47.3
Alternative #2 4 4 48.2 4.5 44.5

Notes: The table shows counterfactual changes in welfare for three configurations of migrations costs.
In the baseline scenario (row 1), the cultural distance component of migration costs includes both first
name and church dissimilarity. The first alternative scenario (row 2), the cultural distance component
includes only first name dissimilarity. In the second alternative scenario (row 3), the cultural distance
component includes only church dissimilarity. In all scenarios the travel cost component of migration
costs is based on the 1850 transportation network. For each scenario, column 1 gives the welfare gain
associated of removing both cultural distance and travel cost components of migration costs, column 2
gives the welfare gain of removing only the cultural distance component, and column 3 gives the welfare
gain of removing only the travel cost component.

cent due to travel costs (column 3).1° These results indicate that the welfare gains in the
absence of migration costs are substantial and that travel costs are the most important
component of total migration costs: cultural distance accounts for just 11 percent of the
total effect. The two alternative ways of capturing cultural distance in the second and
third rows indicate that differences due to church denominations account for a larger
fraction of the welfare impact than differences due to first names.

Finally, to understand the implications of the different components of migration
costs for the spatial distribution of population, Figure 3 shows the locations with an in-
crease (black) or a decrease (light gray) in population as a result of removing cultural
distance (Panel A) versus travel costs (Panel B). Counterfactual population increases
more toward the west in both scenarios, however, the overlap is not perfect This sug-
gests that these two components of migration costs have different qualitative implica-
tions for where people lived in the middle of the nineteenth century.

Table 8 examines the robustness of the baseline counterfactuals to alternative met-
rics for cultural distance and travel costs as well as inputs based on census linking and
values of the migration elasticity. The baseline results from Table 7 appear in the first

row. To start, we consider three variants of cultural distance: (i) uses only the 1,000

10The values is columns 2 and 3 do not necessarily sum to the value in column 1 due to non-linear, general
equilibrium interactions in the model.
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Figure 3: Results for Population Change from Removing Cost Components

r;%» e
AR
Vi N

Increase
Decrease
No Data

A. Cultural Distance B. Travel Costs

Increase
Decrease
No Data

Notes: The figure shows the locations where the counterfactual change in population is positive due to
eliminating cultural distance (Panel A) or travel costs (Panel B), while holding the other component fixed.

most popular first names in the national distribution to compute distance, (ii) calcu-
lates distance as the Jensen-Shannon Divergence between county pairs, and (iii) uses
Jensen-Shannon Divergence and includes only the 1,000 most popular first names in
the national distribution. In each scenario, the welfare change from removing both the
cultural and travel cost components (column 1) are similar. The welfare change due to
the cultural components (column 2) is larger and ranges from 5.6 to 9.6 percent, while
the welfare change due to the travel cost component (column 3) is smaller.

The next set of results considers alternative travel cost variables. In particular, we
allow for travel costs to be determined by the 1860 transportation network and either
use the parameterization of the network costs from Donaldson and Hornbeck (2016) or
use the a parameterization based on estimates of passenger costs from Jaremski (2012).
Making these changes leads to an aggregate impact of removing migration costs be-
tween 43.6 and 49.3 percent, while the effect of removing the cultural distance compo-
nents ranges from 2.6 to 6.0 percent.

Finally, Table 8 includes robustness results using alternative samples to construc-
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Table 8: Robustness for Cultural Distance, Travel Costs, Linking, and Parameters

Welfare change (in %) from removing:

Cultural & Travel Cultural Travel
Components Distance Costs
(1) (2) 3)
Baseline 48.6 5.5 44.3
Cultural Distance
Dissimilarity, Top 1,000 Names 48.6 5.6 44.3
Jensen-Shannon, All Names 49.8 9.3 42.7
Jensen-Shannon, Top 1,000 Names 49,5 8.7 42.7
Travel Costs
Travel Costs, 1860 49.3 6.0 44.4
Passenger Costs, 1860 43.6 2.5 40.1
Census Linking
Census Tree, Male, 20-year 44.0 5.1 39.6
Census Linking Project, Male, 20-year 45.9 5.4 42.6
Multi. Longitudinal Panel, Male, 20-year 39.6 4.1 33.3
Census Tree, All, 10-year 43.6 3.6 38.2
Migration Elasticity
e=12 38.6 4.5 33.6
e =20 56.6 6.9 53.5

Notes: The table shows the robustness of counterfactual changes in welfare for alternative measures of
cultural distance, travels costs, census linking, and migration elasticity. For each scenario, column 1 gives
the welfare gain associated of removing both cultural distance and travel cost components of migration
costs, column 2 gives the welfare gain of removing only the cultural distance component, and column 3
gives the welfare gain of removing only the travel cost component.

tion migration rates as well as alternative values of the migration elasticity. Across sam-
ples of 20-year migration horizons for men constructed using the Census Tree, Census
Linking Project, and Multigenerational Longitudinal Panel, the aggregate impact of re-
moving migration costs is between 39.6 and 45.9 percent with the cultural component
between 4.1 and 5.4 percent. Using a 10-year migration horizon constructed using men
and women from the Census Tree yields an estimated 3.6 percent change in welfare
from removing the cultural component of migration costs. The results for alternative
values of the migration elasticity are as expected: a lower (higher) value of the migra-
tion elasticity decreases (increases) the welfare impact of total migration costs and each

component.
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5 Conclusion

In addition to the standard “push” and “pull” forces as well as bilateral costs that
shape migration flows, potential migrants may also be attentive to cultural differences
between locations. In this paper, we propose new measures of cultural distance and
quantify its importance for migration flows in the United States in the middle of the
nineteenth century. In particular, our measures of cultural distance are based on (1)
the dissimilarity of first name distributions, where we rely on the hypothesis that first
names carry distinctive information about culture following Zelinsky (1970, 1992) as
well as more recent work in economics and economic history, and (2) the dissimilarity
of church denominations, since religious differences played an important role in early
US history (Baltzell, 1979; Fischer, 1989; Phillips, 1999).

We then use a gravity framework to estimate the parameters of a migration cost func-
tion that includes both pecuniary travel costs and cultural distance. We find that the
contribution of cultural distance to migration costs is quantitatively important and sta-
tistically significant. We then use a simple economic geography model to quantify the
overall importance of the two components of travel costs. Our findings suggest that
travel costs are substantially more important than cultural distance in terms of welfare:
removing cultural distance from migration costs increases welfare by 5.5 percent versus
welfare gains of 44.3 percent from removing travel costs. Overall, we view our estimates
for the aggregate impact of cultural distance as a lower bound given our focus only on
the bilateral component of location decisions. Building on this, future work should fo-
cus on disentangling the culturally-specific components that makes origins and desti-
nations relatively more (or less) attractive.

Interestingly, we also show that cultural distance and travel costs have different qual-
itative effects on the distribution of population: removing cultural distance counter-
factually pushes population both northeast and to the boundaries of the states in our
sample, while removing travel costs pushes population towards Appalachia and towards
more distant regions. This has important implications for pace and pattern of western
settlement as well as the types of economic, political, and social institutions that are
established across the United States.

While our results suggest a relatively larger role for travel costs in the nineteenth
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century, technological change has made travel costs much more uniform today. This,
combined with the significant and sizable welfare impact of cultural distance in our
data, suggests that cultural distance may remain an important determinant of internal
migration today. Indeed, it seems plausible that culture matters relatively more in an era
of inexpensive travel and migration. We thus suggest that cultural distance remains one
plausible explanation for the observation that people today migrate less than expected
given economic fundamentals. Additional work is needed to test this hypothesis.

It is also worthwhile to think about how changing patterns of migration resulting
from changes in travel costs over time may lead to changes in regional cultural configu-
rations (Fouka and Serlin, 2023). Changes in “market access” have been argued to result
in more individualistic cultural patterns (Posch and Raz, 2024), and future work should
more generally consider to what extent increasing ease of mobility contributed to the

emergence of a national culture in the US.
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