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Abstract

We study the changing country-of-ancestry composition of U.S. counties since 1870 and
its relationship with local public spending on education and the police. We show that ancestry
diversity increased rapidly from 1870 to 1930 and at a slower pace after 1960. The areas ex-
periencing the fastest recent increase in diversity were the least diverse in 1960. We examine
how different diversity measures relate to local public spending. Increases in origin-country
cultural or GDP weighted fictionalization are associated with reductions in education expen-
diture. Increases in racial fractionalization, instead, are associated with increases in education
expenditures and decreases in police expenditures.
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1 Introduction

Over four centuries, successive waves of immigrants from different countries with diverse histories
and cultures came to North America, often displacing by disease and force the Native Americans.
Some immigrants were searching for better economic opportunities or were seeking religious or
political freedom. Others were forcibly brought as slaves. In this process, the United States of
America (U.S.) became one of the most diverse countries in the world. These successive immigrant
waves and their descendants negotiated economic and political relationships among themselves
where they settled. The outcomes of these negotiations shaped a wide range of public policy
decisions, including local spending decisions.

Despite the importance of these relationships, studying how group differences affect public
sending decisions has been hampered by limited available data and reached different conclusions.
The typical study uses broad racial and ethnic groupings. These groupings assume that the only
differences that matter are by race, origin continent, or broad linguistic group. Yet immigrants
from each origin country brought distinct cultural attributes, and economic and institutional expe-
riences, so combining all “Whites” into one group is likely missing something important. Simi-
larly, combining all Hispanics, Asians, or African Americans misses the many differences within
these groups. Other studies rely on first generation immigrants which assumes that all differences
disappear by the second generation.

In this paper, we use the novel data set created by Fulford, Petkov, and Schiantarelli (2020),
which measures since 1870 the fraction of every county’s population that is descended from an-
cestors who migrated from a particular foreign country, to analyze the evolution of diversity at the
local level and to assess its relationship with local public spending on education and the police.
We use the ancestry data to construct different measures of diversity: fractionalization across all
ancestries; ancestry fractionalization weighted by differences in origin-country attributes such as
cultural measures of social cooperation (Tabellini, 2010) or origin-country GDP per capita; and
racial fractionalization combining ancestries into broad racial and ethnic groups. We use these

data to describe—for the first time—the full complexity of the evolution of U.S. diversity across



space and time. We also construct police and teacher employment per capita in each county since
1870 using individual decennial census records and county education and police expenditures since
1960. Together with our long ancestry panel, we are thus able to examine what kinds of diversity
matter for public expenditures and whether these relationships change over time. Spending on
education and the police have been the subject of a rich debate, both in the past and more recently.
Bringing new evidence to bear on their relationship with diversity is, therefore, a valuable and
topical exercise.

We first examine how national and local diversity evolved since 1870. Ancestry fractional-
ization at the national level increased rapidly from 1870 to 1930, but then stopped increasing as
immigration restrictions were introduced in the mid-1920s. Ancestry fractionalization began to
increase again in 1960, but at a much slower pace despite the waves of immigration since then.
For local expenditure decisions, it is local diversity that is likely to matter, since it is local groups
that must come to agreement. We document that the average county is typically less fractionalized
than the nation overall because groups tend to concentrate. Still, average county fractionalization
also increased rapidly until the 1930s. More recently, average county fractionalization has been
increasing at a faster pace than national fractionalization as descendants of previous immigrants
dispersed and new immigrants settled in more varied places. We show that the counties with the
largest increase in fractionalization since 1960 were the least fractionalized in 1960.

We then document that the cross-sectional relationship between expenditures and diversity are
highly time and measure dependent. For example, in cross-sections in each year before 1950,
highly culturally or racially diverse areas had fewer teachers per capita, a relationship that changes
sign or disappears after 1950. Before 1950, more culturally or ancestry fractionalized areas em-
ployed more police, but more racially fractionalized areas employed fewer police. Since then,
more racially and culturally fractionalized areas employ more police and spend more on police.
These results suggest that cross-sections are unlikely to reveal deep relationships between local
expenditures and diversity.

We use our long panel to analyze how these local diversity changes relate to local expendi-



ture changes. The panel allows us to control for time invariant local characteristics and examine
whether the relationship can be given a causal interpretation. In addition, we control for time vary-
ing local characteristics such us the age structure of the population and county GDP per capita.
Fixed effects regressions estimated over the entire sample, for the pre-1940, and post-1960 periods
suggest that increases in origin-culture (or origin-GDP) weighted fractionalization is associated
with decreases in teachers per capita, a decrease in education expenditures per capita, and a de-
crease in the share of local spending devoted to education. On the other hand, increases in racial
fractionalization tend to be associated with increases in the resources devoted to education. We
also find that a larger the share of African Americans is significantly associated with fewer teach-
ers per capita before 1940 and higher share of education spending after 1960. Unweighted ancestry
fractionalization is either not significant or positive and significant for the per capita measures after
1960. Perhaps surprisingly, increases in racial fractionalization are associated with decreases in po-
lice expenditures. Increases in cultural fractionalization or unweighted ancestry fractionalization
are associated with increases in police expenditure when they are significant.

These results continue to hold even when we instrument our fractionalization measures with a
shift-share instrument based on county ancestry from the previous decade growing at the national
rate excluding the state in which a county is located. They also hold when we: (1) use origin GDP
per capita at the time of arrival as an alternative group distance measure; (2) restrict the sample to
urban areas; (3) include an income inequality measure; and (4) include outcomes such as education
or crime that might be directly affected by education or police expenditures.

In summary, our results are the first to fully characterize the full range of U.S. diversity over
space and time and the association of various measures of fractionalization with local spending. We
show that fractionalization measures based on standard racial and ethnic groupings do not reduce
education spending. Instead, it appears to be deeper origin cultural or economic differences which
are responsible for difficulty reaching agreement on education spending. Once we control for
these differences, racial fractionalization is generally positively related to education expenditures

and negatively related to police expenditures.



In the next section we review the relevant literature to put our results in context. In Section
3, we summarize the nature of the data we use, starting with a brief outline of the construction of
the county-level ancestry data from 1870 to 2010. In Section 4, we describe the various diversity
measures we employ and discuss their cross-sectional dispersion and evolution over time. We also
describe the evolution of expenditure on education and the police and their cross-sectional correla-
tion with our diversity measures. Section 5 contains our panel data estimation results, instrumental
variable results, and robustness exercises as well as a detailed comparison with previous findings.

Section 6 concludes the paper.

2 Literature Review

The literature on the relationship between public expenditures and diversity is vast and complex
but not conclusive.! There are several ways in which diversity may affect public spending: (1)
Different groups may have different preferences over the types of public goods (Alesina, Baqir, and
Easterly, 1999; Alesina and La Ferrara, 2000). (2) Groups may value spending that benefits other
groups less (Alesina, Bagir, and Easterly, 1999), so diverse areas may have lower spending on truly
public goods. (3) Public spending may be used for patronage (Cox and McCubbins, 1986; Erie,
1988; Alesina, Baqir, and Easterly, 2000), so diverse areas may have greater resources devoted to
benefiting particular groups. (4) Spending choices may react directly to increased diversity. For
example, education spending may increase if it is used as a nation building tool to create a more
educationally and culturally homogeneous country (Bandiera et al., 2019), although Goldin and
Katz (2008; 2011) emphasize the negative effect of diversity on the high school movement (see
Black and Sokoloff (2006) for a history of education that places these developments in context).
In addition, the perceived threat from increased diversity may cause increased police expenditures
(Jackson and Carroll, 1981; Brown and Warner, 1992; Morris and LeCount, 2020) to help maintain

social control and suppress ethnic conflict (Montalvo and Reynal-Querol, 2005).

'See the review in Alesina and Ferrara (2005). In addition to the papers quoted below, see also La Porta et al.
(1999) and Alesina et al. (2003) for related contributions.



The empirical relationship between diversity and public expenditure is mixed. Alesina, Baqir,
and Easterly (1999) find a negative cross-sectional relationship between racial fractionalization
and the share of public spending on education. The Alesina, Baqir, and Easterly (1999) racial frac-
tionalization is based on self-reported census divisions into Black, Asian, White, Native American
and “Other” which they use as a proxy for Hispanic. Gisselquist (2014) uses the same data and
documents that there is mixed support for a negative association. Across Japanese cities, Miyazaki
(forthcoming) finds little relationship between increases in ethnic fractionalization and education
spending but a negative relationship with spending on infrastructure. Boustan et al. (2013) finds
an increase in racial heterogeneity is associated with larger expenditures in a municipal panel from
1970 to 2000. The evidence in Tabellini (2020) suggests that the influx of immigrants from 1910
to 1930 lowered public spending and tax rates, and that the political impacts were larger the greater
the cultural distance between immigrants and natives. At a micro level, Beach and Jones (2017)
present evidence that increases in city council diversity lower public spending. Meanwhile, there
is evidence that diversity matters for local development, but that the kind of diversity matters.? For
instance, Fulford, Petkov, and Schiantarelli (2020) find that measures of fractionalization have a
positive effect on local development at the county level in the period 1870-2010, consistent with
the results in Ottaviano and Peri (2005b), but origin-culture fractionalization has a negative effect.’

Diversity’s impact on local spending decisions may be measure, time, and context dependent.
One reason is that the relationship between expenditures and diversity depends on the diversity of
voters, not just the population. After Reconstruction, African Americans largely lost the ability to
vote in Southern states after the Civil War and experienced a decline in school resources (Margo,
1990). Despite the unequal resources, African Americans continued to make progress in education

and narrow the racial education gap (Collins and Margo, 2006). Nonetheless, poor school quality

2See Alesina, Spolaore, and Wacziarg (2000), Ottaviano and Peri (2005b; 2005a) on the benefits of diversity for
productivity. See Lazear (2001; 1999) for an analysis of the trade-off in production between the benefits of variety and
the cost of communication associated with greater diversity.

3See also Sequeira, Nunn, and Qian (2019) and Burchardi et al. (2020) on the related issue of the effect of immi-
gration on county level economic growth and innovation andCampo et al. (forthcoming) for the role of diversity in
attracting immigrant inventors. The literature on the economic effect of diversity at the country level is enormous and
we cannot do justice to it here. For an original contribution on the effect of birthplace diversity (our main focus) and a
review of the literature see Alesina, Harnoss, and Rapoport (2016).



substantially hampered human capital accumulation and increased wage inequality (Carruthers
and Wanamaker, 2017). Partly as a response, many African Americans moved from the rural
South to the cities in rest of the country, altering the political equilibrium there (Tabellini, 2019;
Calderén, Fouka, and Tabellini, 2020).* The 1965 Voting Rights Act, which limited the ability of
states to disenfranchise African Americans, helped shift state expenditures towards higher African
American share counties (Cascio and Washington, 2014).

Our work showing the evolution of ancestry is also related to an important demography, so-
ciology, and economic literature which is too vast to give full justice to. Omi and Winant (2015)
and Cornell and Hartmann (2006) provide some context for understanding ethnicity and race in the
U.S. while Hirschman (2005) and Abramitzky and Boustan (2017) provide context for immigration
in U.S. history. Roediger (2005) examines the changing white identity of immigrants. The social
importance of race and ethnicity extends to many economic areas. One of the most prominent
is “redlining”—the exclusion of groups, including immigrants and especially African Americans,
from housing, access to credit, and other services. This practice contributed to the Black-white
wealth gap (Hardy, Logan, and Parman, 2018) and other geographic differences that persist today

(Aaronson et al., 2021).

3 Data

Our main data set provides an objective measure of the geographic distribution of ancestry since
1850. We focus our analysis from 1870 onward during which we have measures of the resources
devoted to education and police. Fulford, Petkov, and Schiantarelli (2020) and the associated
online appendix provide a complete discussion of the data set’s construction, but we describe it
briefly here. We build an estimate of each county’s ancestry share using individual records from

the decennial census when they are available starting in 1850. We construct the expected ancestry

4The Great Migration may have altered the political equilibrium directly by changing the electorate and indirectly
by changing the political preferences of other groups. Ramos-Toro (2021), for example, examines the legacy of Civil
War refugee camps and the transmission of political preferences from African Americans to white Americans.



mix for each person based on where and when he or she was born or on her parents’ birthplace.’
Since the country (or state) of birth of each individual is recorded in the census, for first generation
immigrants born outside the United States, the expected ancestry mix is straightforward since we
know exactly where they came from. This is also true for the children born in the U.S. from first
generation immigrants from 1880 to 1970, as we observe the birth place of a person’s parents. If
the parents are born in the U.S. (or their country of origin is not recorded), we assign the child
the expected ancestry mix of the children under five in the parents’ birth state, or in the child’s
residence county if the child has not moved states, in the closest census year to the child’s birth.
This method allows for some groups to have faster population growth than others past the second
generation. The ancestry mix for each period therefore depends on the ancestry share in the past,
since internal migrants bring their ancestry mix with them when they move from state to state and
pass it on to their children. Fulford, Petkov, and Schiantarelli (2020) start with the 1790 census,
update it with immigration records from 1800 to 1850, then proceed iteratively from the first census
with micro-records in 1850.

Accumulating this information over time for a geographic area gives the share of the people in a
given area whose ancestors come from a given country. Therefore, we capture not just the fraction
of first generation immigrants, but instead keep track of the ancestry of everyone, accounting
for internal migration, the age structure of the population, differential population growth across
ancestries, and local variations in where people from different countries originally settled. Because
of the way the census ancestry data were reported after 1940, we aggregate to 1154 county groups
which we use as our main unit of analysis. We continue to use county to refer to county groups,

except where the specific number of groups is important.

>The expected ancestry mix is a vector of all possible ancestries for each person describing that person’s share
of each ancestry. A first generation migrant has a one for their origin country and zero everywhere else. Second
generation migrants received a mix from their parents (with equal weights). Third generation migrants have a more
diffuse mix from their place of birth. The expected ancestry mix is only meaningful in a probabilistic sense at the
individual level past the second generation. But by accumulating over a geographic area’s population, we can obtain
population shares for each ancestry.

5There are 1154 county groups as opposed to 3143 counties. Our county groupings approximately correspond to
1980 Public Use Microdata Areas (PUMAs). See the Appendix in Fulford, Petkov, and Schiantarelli (2020) on the
criteria used in creating the county groups.



There are several advantages to this approach over the more common use of self-reported ances-
try or coarser measures that only consider broad racial or ethnic categories. First, it allows us to go
back to 1870 and to consider the evolution of ancestry over a long period of time. For comparison,
the census first asked questions about self-reported ancestry in 1980 and has changed its approach
several times since then. Second, it provides an objective measure of ancestry, attempting to mea-
sure something that could in principle be measured exactly: the share of a county’s population
descended from people who lived in another region of the world. Subjective measures of ethnicity
or ancestry, such as those asked by recent censuses, may be affected by local circumstances, may
differ by region and over time, and may change as an individual’s perception of the link to her
parents’ origin country evolves (Liebler et al., 2017). Such self-identification is powerful, but is at
least as much an outcome of complex social processes as it is a driver of them. Third, because our
ancestry measure is at the county level, we appropriately captures the increasingly complex mix
of ancestries. Recent self-reported measures force individuals to choose one or two identities with
which they most associate, so tend understate ancestry diversity. While it is interesting to study the
circumstances of identity formation in a particular place and time, our data allow us to study the
evolving intermix of all ancestries across the entire continental U.S.

While these data have a number of advantages, they are not well suited to answer other ques-
tions. First, while we capture the ancestry distribution across county groups, we cannot say any-
thing about settlement patterns within them and cannot study the role of intermarriage within a
county.” Second, because the data are constructed from origin-country questions in the census,
they do not capture within origin regional or religious differences, and so miss some important
facets of group differences. Finally, the census does not distinguish among the African origin
countries of the slave population in 1850.

In addition to the ancestry data, we create measures of the resources devoted to education and
the police. For the entire 1870 to 2010 period, we construct teachers or police per capita, based on

the full count individual census records on occupation (Ruggles et al., 2010). In addition, starting

"Residential segregation within cities has been the focus of many studies of group settlement (Cutler, Glaeser, and
Vigdor, 1999; Massey and Denton, 1988; Logan and Parman, 2017).



in 1957, the Census of Governments, conducted every five years, provides information on educa-
tion and police expenditures. When available, expenditures are a more accurate measure of the
resources spent on education or policing, as they include also capital expenditures and expendi-
tures on administrative personnel not classified as teachers and policemen. But the employment
based measures allow us to go further back in time.

We also include several controls in various regressions, including the demographic structure of
the population. Moreover, we make use of the measure of county group GDP per capita created
by Fulford, Petkov, and Schiantarelli (2020). We also employ measures of county literacy rates
prior to 1940 and years of education from the National Historical Geographic Information System
(Minnesota Population Center, 2011). We use crime data from the Uniform Crime Reporting
program and its predecessors maintained by the FBI. The collection and processing of these data
has well documented issues (Maltz and Targonski, 2002), so we treat these data with caution.
Finally, in some specifications we use the ratio between median and mean income as an income

inequality measure (United States Census Bureau, 2012).

4 Diversity and public expenditures since 1870

In this section, we examine how diversity and public expenditures have evolved over time and
geographically. We then show how their cross-sectional relationship has evolved. The next section
uses the panel to study how changes in diversity affect public expenditures.

American ancestry has grown increasingly diverse over time. Figure 1 illustrates this growing
diversity by showing the shares of the groups that make up more than 0.5 percent of the population
in 1870 and 2010. In 1870, descendants from Great Britain were still the majority, but they had
lost their majority status by 1880. The U.S. has become more diverse since then. Figure 1 shows
the striking variety of origin countries that had significant population shares by 2010. Since 1970,
for instance, there has been an increase in the immigrants from Asia and Central America that now

represent the majority of inflow to the U.S.
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4.1 Measuring diversity

We focus on three ways to measure diversity. One way to characterize the growing diversity of
the U.S. is by calculating how fractionalized it has become. The standard fractionalization index

measures the probability that any two individuals chosen from a population will not be of the same

group:
A

frace, =1-="Y (%)%, (1)

a=1
where 7¢, is ancestry a’s population share in county c at time ¢. When one group is very large, two
people meeting are very likely to be the same, so fractionalization approaches 0; when there are
many small groups, fractionalization approaches 1.

To understand the importance of racial differences, we also define a coarser measure, Racial
fractionalization, which is fractionalization based on larger groupings, consisting of the Black, Na-
tive American, Asian and Pacific Islanders, European and other, and Latin American ancestries. A
variant of this measure has been extensively used in the literature on diversity. Unlike objectively
defined ancestry, any broader grouping necessarily involves some judgment about which groups
are importantly distinct. We follow current discourse which tends to view Hispanic ethnicity as of
similar importance to racial classifications and group all immigrants from Mexico, Central Amer-
ica and South America under Latin American ancestries. This choice is fraught with difficulties
because the Hispanic ethnicity contains descendants from indigenous peoples, from European im-
migrants, and from people of African descent. More generally, ethnicity and who is part of a “white
majority” are socially evolving concepts (Roediger, 2005). For instance, Italian immigrants when
they came in large numbers starting around 1900 were not considered part of the “white majority”
and it took time for this perception to evolve. Yet it is possible that these wide groupings may play
an important role in the political equilibrium that determines local expenditure decisions.

Finally, we measure diversity based on cultural or economic attributes from the origin country.
Recent work has generalized the fractionalization index by allowing it to incorporate measures

of distance between groups (Bossert, D’ Ambrosio, and La Ferrara, 2011). Define a measure of
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similarity based on the difference of some country-of-origin measure z between group j and group
kas s7% =1 — |z — 2F| /r, where r is the maximum value the difference can take. As two groups
become more similar along the z dimension, their similarity approaches one. Then a generalized

fractionalization index 1is:

A A
fract, =1=Y "> " wlmbsl* 2)

j=1 k=1
where the w stands for a “weighted” fractionalization. The standard fractionalization index is
just the weighted fractionalization index when members of different groups are assumed to be
completely dissimilar (s{k = 0 for i # j).

We measure cultural fractionalization using differences in origin culture, as measured in the
World Value Survey, along dimensions that are key for social cooperation (Tabellini, 2010).8 We
follow Tabellini (2010) and take the principal component of these cooperation measures to create
a single social cooperation measure. We also use origin GDP per capita at the time of arrival as an-
other summary measure of similarity across countries. In both cases, we allow for the origin value
to vary over time and for assimilation or convergence following Fulford, Petkov, and Schiantarelli
(2020). Formally, we construct zg using an attribute éi at time of arrival 7, take the difference from
the U.S. value, 2/ — 25, and depreciate the difference at a rate § per year.w® Weighting by the

density of immigrants from ancestry j at arrival time, F?, yields an arrival-weighted measure:

7zl = Z — 31— 6) T FY.

This approach allows ancestries that have, on average, been in the U.S. longer to have converged
to the U.S. average and so contribute less to diversity. We focus on a depreciation rate of 0.5

percent per year, implying that 40 percent of the original distance is eliminated in 100 years, but

8Tabellini (2010) uses answers on (1) generalized trust; (2) the respect of others as a desirable characteristic chil-
dren should have; (3) obedience as a desirable children’s characteristic; (4) feeling of control of one’s own fortune, to
build a proxy of cultural characteristics that favor cooperation. When enough data are available, we use the attitudes
of older cohorts in the WWS to proxy for attitudes back in time. For a theoretical and empirical discussion of the evo-
lution of cultural heterogeneity in the U.S. between 1972 and 2018 using the General Social Survey data, see Desmet
and Wacziarg (2021).

9See Giavazzi, Petkov, and Schiantarelli (2019) for an investigation of the evolution of traits across generation of
immigrants to the U.S and whether or not they converge to those of the long established groups.
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we examine different degrees of convergence.

In constructing attribute-weighted ancestry measures, an obvious problem is what value to
assign to the descendants of slaves brought forcibly to the U.S. (a distinct ancestry from recent
immigrants from individual African countries which have separate ancestries). No option is really
satisfactory in light of the paucity of data on origin attributes and the likely impact of slavery
on attitude formation. We use the measures created by Fulford, Petkov, and Schiantarelli (2020)
and described in the online appendix of that paper. More precisely, for origin-GDP weighted
fractionalization, we use data on GDP for the West African country of Ghana for which there is
information for 1870. West Africa was the main source region for slaves brought to North America.
For symmetry, we use the 2009-2014 wave of the World Value Survey for Ghana (the earliest one
available) to construct culture-weighted fractionalization, assuming that today’s cultural attitudes
are informative about past attitudes. In practice, allowing for time-varying attitudes across birth
cohorts and convergence , African Americans in 2010 receive nearly the same numerical value as
recent immigrants from Ghana or Turkey. The value is slightly lower than Italy and slightly higher
than India. We examine our results’ sensitivity to some of these assumptions by including the
Fraction Black directly in some specifications, allowing for different depreciation rates, and using

origin GDP rather than origin culture as a group distance measure.

4.2 Diversity since 1870

The top dashed line in Figure 2 shows how overall ancestry fractionalization in the U.S. as a whole
has changed over time. In 1870, the probability of two randomly chosen people in the U.S being
from different ancestries was nearly 70 percent. The large waves of migration over the next 50
years pushed the probability over 80 percent by 1920. Following the slowdown in migration after
1924, fractionalization stabilized, but began increasing slowly again in the 1970s, although at a
pace lower than during the 1870-1920 period. Fractionalization was nearly 90 percent in 2010.
The overall diversity of the U.S. hides large geographical differences within it. A different and

more informative way to calculate overall fractionalization is to start from fractionalization at the
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county level and then average across counties weighted by population. This approach captures
the diversity the average person experiences locally. (Table 1 shows the unweighted mean which
evolves nearly identically.) The lower solid line in Figure 2 measures average county fractionaliza-
tion which is generally about 10 percentage points lower than overall fractionalization. People are
more likely to live within counties composed more of their own group than overall fractionalization
would suggest. The average American county continues to become increasingly diverse after 1960.
Groups have been spreading out and the new migrants are going to more varied places, so average
county fractionalization has increased at a faster pace compared to overall U.S. fractionalization
over the last fifty years.

Figure 3 shows the geography of ancestry fractionalization in 1870, 1920, 1960 and 2010. A
darker shade represents areas with higher levels of fractionalization. White areas in 1870 are coun-
ties for which population levels is too low to be able to calculate meaningful statistics. The maps
get darker overall with time, showing the overall increase in fractionalization and its spread to
new areas. Across the populous northeastern corridor from Washington, D.C. to Boston, fraction-
alization has hardly changed in the last five decades, despite the immigration waves since 1960.
Similarly, California is not notably more fractionalized in 2010 than it was in 1960.

Instead, fractionalization increased the most in areas that were the least fractionalized in 1960.
Figure 4 shows the change in fractionalization across county groups compared to their fraction-
alization in 1960. There is a clear downward slope as fractionalization in the least fractionalized
county groups increased the most. This increasing homogeneity is evident in the maps in Figure
3. Fractionalization increased across Appalachian states (western Virginia, West Virginia, west-
ern North Carolina, Kentucky, and Tennessee). Fractionalization also increased sharply across the
broader area surrounding Atlanta, Georgia, through Florida and some areas of Texas.

For each of the diversity measures discussed in the previous section, Table 1 provides descrip-
tive statistics of the mean and standard deviation across country groups in each decade. The mean
ancestry fractionalization in column 2 follows a similar path to the population-weighted mean in

Figure 2 (we do not weight by population in the regressions). The evolution of Racial fractional-
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ization is similar. Racial fractionalization increases monotonically over most of the period, with
the exception of the period between 1930 and 1950. The cross-sectional standard deviation falls
until 1970 and increase slightly after that.

Culture-weighted fractionalization increases until about 1930. But after that the amount of con-
vergence we allow for as a result of assimilation matters as the immigration rate slows. Allowing
differences to depreciate at 0.5 percent per year—implying that 40 percent of the original distance
is eliminated in 100 years—culture-weighted fractionalization peaks in 1930 then declines and is
constant for the last several decades. Two competing trends explain this path. The substantial
increase in immigration in more recent decades tends to increase cultural fractionalization. On
the other hand, the larger existing population is slowly homogenizing. If we had chosen a smaller
depreciation rate of 0.2 percent per year— implying around 20 percent of the original distance is
eliminated after 100 years—then culture-weighted fractionalization falls after the peak in 1930, but
increases in the last three decades as immigration increased. Origin-GDP-weighted fractionaliza-
tion (with differences relative to the U.S. depreciating at 0.5 percent per year), reaches its peak in
1920, decreases until 1970, and then increases after that. This path likely reflects that the distance
between source countries of immigration after 1970 is larger in terms of log GDP per capita that

in terms of our culture measure.

4.3 Public expenditures on police and education

There have been large secular increases in education and police employment and spending. Tables
2 and 3 provide descriptive statistics of these variables across county groups and nationally over
time. Since 1870, the proportion of the population employed in teaching in the average county
group has increased more than six fold and the proportion employed as police by more than seven
fold. Since 1960, education expenditures per capita have more than doubled in real terms. Yet
education’s total expenditure share has decreased from 52.2 to 44.5 percent in the average county
as other expenditures increased more rapidly. On the other hand police expenditures per capita

have more than tripled and police’s total expenditure share increased from 3.7 to 5.2 percent.

15



Based on Table 2, it appears that education is a necessity among public expenditures since
1960. County income and tax receipts have been increasing. Education expenditures have also
grown. But the share spent on education has decreased. On the other hand, police expenditures
appear to be a luxury.

The standard deviation across county groups of police and education employment increased
since 1870, as did the standard deviation of expenditures since 1960. Counties are making different
decisions over time and across space. We next explore how these choices are related to diversity

and income.

4.4 The cross-sectional relationship between diversity and public expendi-

tures

We briefly describe the cross-sectional relationship between diversity measures and public expen-
diture measures here. In the next section, we use the panel to remove persistent county character-
istics. The cross-sectional results help understand the geography of diversity, public expenditures,
and GDP per person at a given time. Are the most diverse areas spending the most of education or
police? How about the highest GDP areas? How do these relationships change over time?

Figures 5 and 6 present the year-by-year cross-sectional relationship between these diversity
measures and resources devoted to education and police. The coefficients plotted in each panel
show how increasing that diversity measure by one standard deviation is associated with an in-
crease in employment or expenditure across county groups in that year. A positive coefficient
shows that more diverse county groups devote greater resources in that year. We also include the
coefficient from regressions showing the relationship of (log) income per capita. These coefficients
show whether higher income counties devote more resources to education and police.

These simple year-by-year regressions show that more fractionalized county groups employ
more teachers per capita since 1870 and spend more per capita since 1960. Before 1950, more
culturally or racially fractionalized county groups employed fewer teachers and spent less on edu-

cation per capita. This relationship starts to change after 1950, so that, by 2010, the most culturally
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fractionalized county groups employ more teachers and spend much more on education. In con-
trast, more diverse county groups by any measure spend a smaller share on spending on education
after 1960.

While higher income county groups employ more teachers in most years and spend more, they
devote a smaller share of total spending to education until 2010. Within years, as across them,
education appears to be a necessity.

More ancestry fractionalized and culturally fractionalized county groups devote more resources
to police, by whatever measure, but the association becomes less strong and it even becomes neg-
ative for employment in 2010. The association with racial fractionalization is mostly negative
up to 1950, while it becomes positive and strongly statistically significant after 1950. Contrary
to education expenditures, higher income counties devote a greater share of overall spending to

police.

S Diversity’s impact on public expenditures

In this section, we go beyond bivariate cross-sectional correlations and examine the relationships in
more richly specified models estimated using our panel. In our regressions, we control for county
fixed effects and include a basic set of controls such as the fraction of the population above 65, the
fraction 18 and under, and the log of county GDP per capita. We also explore several additional
variations including: the impact of limiting the sample to only urban counties, including the Black
population share, including a measure of inequality when it is available since 1960, and including
measures of education and crimes per capita. Both of these last measures are potential outcomes
of spending and may be affected by diversity directly.!® Finally, we build an instrument based on
ancestry in the past that deals with some potential endogeneity issues, due, for instance, to reverse

causality.

10We include education as a control for police spending in our basic specification.
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5.1 Panel results

Table 4 shows multivariate regressions of our various measures of resources invested in educa-
tion on our measures of diversity. Education has been used in the literature as an example of a
type of expenditure that, in addition to a private return, also generates positive externalities and,
hence, a public return (Alesina, Baqir, and Easterly, 1999). Each regression includes county fixed
effects, year fixed effects, and the controls described above.!! In the core results, in addition to
ancestry fractionalization and racial fractionalization, we use culture-weighted ancestry fractional-
ization with a depreciation rate equal to 0.5 percent, but our results are robust to using Origin GDP
per capita to capture dissimilarity or a different depreciation rate (see Tables A-7 and A-8 in the
appendix). Distances in Origin GDP can be thought of as a summary measure of the economic,
institutional and cultural differences of each immigrant groups relative to the US. The correlation
between ancestry fractionalization, culture-weighted fractionalization, and racial fractionalization
is positive but not very high (see Table A-1 in the appendix), so we have the variation necessary to
estimate the separate effect of each diversity dimension.

Culture-weighted fractionalization is negatively and mostly significantly related to all measures
of the resources devoted to education in Table 4. Moreover, the coefficient indicates a meaningfully
large relationship. The mean proportion of teachers increased from 0.32 percent in 1870 to 2.3 in
2010, while the share of education expenditures declined from 52 percent in 1960 to 45 percent
in 2010 (see Tables 2 and 3). Using the coefficients in columns (2) and (3) for the different sub-
periods and recalling that the fractionalization