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Introduction

Writing on “The Significance of the Frontier in American History,” Frederick Jackson Turner

once described the American West as “the meeting point between savagery and civilization”

(Turner 1893, 3). This idea that the American West was a place of violence and adventure,

where fortunes were made or broken, has been pervasive in a growing body of research in

historical political economy. Prior work demonstrates how the US West and frontier shaped

both long-run political preferences (Bazzi, Fiszbein and Gebresilasse 2020) and governance

institutions (Garćıa-Jimeno and Robinson 2011; Murtazashvili 2013; Turner 1893). We build

upon this existing research to explore how the unique cultural and political development of

the US West shaped military enlistment behavior in the long-run. We focus on enlistment

during WWII to leverage the fact that this was the first US war where women were allowed to

enlist in large numbers. WWII thus provides a unique opportunity to study the relationship

between local culture and military enlistment, while providing new insights into the factors

shaping whether and when men and women fight.

Research drawn from political science and history suggests that individuals from places

that spent more time on the frontier should be less likely to enlist in the US military. The

American Frontier is commonly considered a place where “rugged individualism” thrived.

The isolation of the frontier attracted individualistic people, and fostered a culture that val-

ued self-reliance. Recent research in economics demonstrates how this unique culture perpet-

uated over time. Individuals from places that spent more time on the frontier hold stronger

preferences against redistribution, public spending, and property taxes (Bazzi, Fiszbein and

Gebresilasse 2020). We argue that these anti-collectivist attitudes should translate into lower

rates of military enlistment. Military enlistment is commonly conceptualized as an act of

self-sacrifice (Krebs and Ralston 2022), and WWII military advertisers appealed to collec-

tivist ideals when seeking to attract individuals to fight. Given this, we expect individuals

from locations with more total frontier exposure to be less likely to enlist in the WWII US

military.
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We assess this possibility by combining two different sources of data. First, we collected

comprehensive information on all World War II military enlistees from the National Archives

and Records Administration (2002). The dataset entails individual-level information on over

2,276,346 male and 133,495 female enlistees between 1938 and 1947.1 We geolocated each

individual within 1940 counties to calculate the county-level enlistment rates, broken down

by sex. Our interest in understanding how the legacies of the frontier shaped enlistment

behavior also necessitates collecting information that allows us to vary frontier exposure.

We do so by building on recent research in economics seeking to understand the long-run

consequences of frontier culture for local political behavior. Bazzi, Fiszbein and Gebresilasse

(2020) create a county-level measure that accounts for the amount of time between 1790-1890

that a county was on the frontier. We use this measure as a way of varying local exposure

to the frontier. Ultimately, combining these two types of data yields a county-level dataset

with (1) WWII fighting rates broken down by sex, and (2) total county frontier exposure

over the century preceding the choice to fight.

Our findings are threefold. First, we find no statistically significant differences in the

enlistment rates of men depending on whether they are from locations that had higher

or lower levels of frontier experience. Interestingly, while past research has shown that

individuals in these places are more individualistic and have differing political preferences

(Bazzi, Fiszbein and Gebresilasse 2020), it appears that these differences did not translate

into less WWII military enlistment. Second, we find that women from locations that had

higher levels of total frontier experience enlisted in the US military at lower rates. To further

assess the mechanisms underpinning these divergent findings, we next build upon historical

research that highlights the gendered nature of life at the frontier. We leverage information

from the 1940 Census to explore whether women at the frontier faced gendered constraints

that decreased the likelihood of enlisting. Using this additional data, we show that women

located in places that had more total frontier experience participated in the labor force less

1We focus on the period up until 1945 which considers the end of the WWII.
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and had more household responsibilities and more children. This set of findings suggests

that the culture that developed on the frontier had a constraining influence on women who

were left with primary responsibilities on the homefront. This demobilization highlights the

importance of further considering the gendered implications of local culture for both the

American West and military enlistment behavior more generally.

Our study contributes to two broad bodies of research in historical political economy.

First, we extend prior work on how the historical legacies of the past shape subsequent

political behavior (Charnysh and Finkel 2017; Henn and Huff 2022; Homola, Pereira and

Tavits 2020b; Lupu and Peisakhin 2017; Rozenas and Zhukov 2019; Wang 2021) by focusing

on a distinct outcome in the form of fighting in defense of the state. In doing so, we

also contribute to a growing tradition of work on the long-term consequences of historical

institutions and events in the US (Chacon, Jensen and Yntiso 2021; Poulos 2021; Ramey

2021; Teele 2018), while focusing more specifically on the period of 19th Century US Western

Development. Second, we contribute to a burgeoning body of research in historical political

economy seeking to understand individual conflict behavior (Fouka 2020; Hall, Huff and

Kuriwaki 2019; Huff and Schub 2021; Lyall and Zhukov 2021; Rozenas, Talibova and Zhukov

2022; Talibova 2022).2 While this prior research commonly shows how the legacies of the

past can mobilize individuals to fight, we document how these legacies can at times also

serve as a demobilizing influence that occurs in gendered ways. Taken together, our findings

shed new light on both the long-run implications of the development of the US West for

political behavior, and how local culture shapes the choice to fight.

2A related body of research studies the implications of conflict for long-run political and economic devel-
opment (e.g., Feigenbaum, Lee and Mezzanotti 2022).
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The Legacies of the Frontier and Military Enlistment

Behavior

In this section we integrate prior research on the long-run consequences of the frontier with

a separate body of research on the determinants of conflict participation. Consistent with

previous studies on the legacies of the past, we consider individuals’ locations as the main

channel through which the past affects the present (Henn and Huff 2022; Homola, Pereira

and Tavits 2020b; Lupu and Peisakhin 2017; Simpser, Slater and Wittenberg 2018). Local

culture is transmitted across generations through families and local communities to shape

long-run political attitudes and behavior (Henn and Huff 2022; Lupu and Peisakhin 2017;

Wang 2021). We build upon this past work to argue that places that had more exposure to

the frontier developed unique cultures that we should theoretically expect to affect military

enlistment behavior in the long-run.

Canonical accounts of the American West expansively document how it was a place that

fostered a culture of “rugged individualism.” This individualism was shaped both by the

types of individuals who sought to move to the frontier, and also the way of living that was

required to stay. The frontier was dangerous and isolated.3 Frontier settlers were commonly

forced to fend for themselves with little aid from the federal government and broader society.4

This meant that a sorting process occurred, whereby only the types of individuals who were

willing to risk the dangers and isolation of the frontier ended up living there. Bazzi, Fiszbein

and Gebresilasse (2020) aptly summarize how this sorting process occurred, arguing that

“individualists selectively move[d] to the frontier, and non-individualists selectively move[d]

away from the frontier” (p. 231).5 The broader implication of this sorting process was

3Although diseases or accidents are considered to be the most common causes of pioneer death (Unruh
1993), frontier violence between settlers and Native Americans was another source of danger (Osborn 2009).

4Billington and Ridge (2001) describe the frontier environment as “a continuous tussle with stubborn
nature, living amidst squalor and poverty, threatened by the vagaries of climate” (p. 749).

5A range of prior work similarly argues that the extreme isolation of the frontier attracted individualistic
people. See, for example, Billington and Ridge (2001); Grossman (1994); Paxson (1924); Taylor (1971);
Turner (1993).
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that the individuals who decided to move to the frontier had a unique set of attitudes and

preferences. For instance, Billington and Ridge (2001) assert that frontiersmen “resented

any interference – by government or society” (p. 749).6 Taken together, this prior work

documents how the frontier attracted individualistic types of people, who fostered a culture

of self-reliance.

Recent research in economics shows how the isolation and self-reliance endemic to the

frontier created individualistic attitudes that perpetuated in the long-run (Bazzi, Fiszbein

and Gebresilasse 2020). Using a measure of total frontier exposure – which comprises the

main treatment for our analysis below – Bazzi, Fiszbein and Gebresilasse (2020) show that

individuals from places with more total frontier exposure were more likely to give their

children unique names. They also exhibit stronger preferences against redistribution, public

spending, and property tax rates. We thus know that i) life at the frontier created a unique

culture of individualism and anti-collectivism, and ii) these attitudes perpetuated in the

long-run.

Previous work on the individual-level determinants of military enlistment provides strong

reasons to suspect that this individualism should make people from the frontier less likely to

enlist. Intrinsic incentives are commonly cited as an important driver of military enlistment

(Krebs and Ralston 2022). More specifically, individuals’ patriotism, love of country, and

willingness to sacrifice for the greater good can all serve as important determinants of mil-

itary enlistment (Krebs and Ralston 2022; Lakhani and Fugita 1993).7 Indeed, throughout

WWII the Office of War Information persistently ran advertisement campaigns appealing to

potential enlistee’s collectivist identities. For instance, as depicted in Panel A of Figure 1,

the slogan of the Army Air Force throughout their WWII advertising was that they were

“The Greatest Team in the World!”8 A similar message targeted toward women is depicted

6Paxson (1924) similarly argues that the isolation induced self-reliance from government.
7Military sociologists argue that the importance of these factors has diminished over time with the rise

of an all-volunteer force (Moskos Jr 1977).
8In a similar spirit the United States Navy ran an advertisement which read “Build for your Navy,” while

military advertisements framed “the US as a single-family” to sustain solidarity and shared values among
US citizens (Westbrook 2010).
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in Panel B, with the advertisement highlighting the importance of enlisting “For your coun-

try’s sake today . . . ” Through these advertisements, we see the Office of War Information

explicitly attempting to appeal to collectivist attitudes among the mass public as a means

of encouraging individuals to contribute to the war effort.

Figure 1: Examples of Advertisement Posters Recruiting World War II Enlistees

(a) Source: National Archives and
Records Administration.

(b) Source: National Archives and
Records Administration.

To summarize, prior research argues that the frontier fostered a culture of individualism

and self-reliance. This culture led to a unique set of anti-collectivist and individualistic

attitudes that perpetuated in the long-run. The fact that individuals from locations that

had more total frontier exposure were more individualistic and that collectivist attitudes

are related to military participation leads us to expect that individuals from places that had

higher levels of total frontier exposure should be less likely to enlist in the US military during

WWII.
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Data and Empirical Strategy

In order to assess how the legacies of the frontier shaped the choice to enlist, we need

two different types of data. The first type entails information on enlistment in the US

military. The second type entails information on differences in exposure to the frontier. In

the remainder of this section we provide an overview of the data sources, how we combined

them to create our measures of interest at the county-level, and then discuss our main

empirical strategy.

World War II Enlistment Rates by County

We start by collecting comprehensive data on WWII military enlistment from the National

Archives and Records Administration (2002). The data contains individual-level information

on all WWII enlistees,9 their residences,10 and sex.11 This process results in individual-level

information on over 2,276,346 male and 133,495 female enlistees between 1938 to 1945.12

Figure 2 plots the frequency of WWII enlistment over time.

At least three points are worth noting. First, the number of (male) enlistees grew after

Italy declared war against France and Britain in June 1940. Second, we see a surge in

enlistment after the Attack on Pearl Harbor in December 1941. Finally, women only started

to enlist after the passage of the Women’s Army Auxiliary Corps (WAAC) bill in May

1942, which founded the first military branch where women could serve as soldiers. A year

later, Congress established the Women’s Army Corps (WAC). The WAC ensured that female

soldiers received the same protection and benefits (including salary and rank) as their male

9Importantly, the data contain information on enlistees as opposed to draftees. This distinction allows
us to focus on a sample for whom we know that fighting in WWII was a voluntary choice.

10To identify state and county of residence precisely, we combine both digitized information from the
NARA ADD website and the downloadable raw textual data. In doing so, we identify approximately 90%
of individual residence records in the data.

11We code sex by army serial numbers that distinguish whether or not an individual participated in the
Women’s Army Auxiliary Corps (WAAC)/Women’s Army Corps (WAC), the military divisions established
for women in 1942 and 1943 respectively.

12We restrict our sample to those who enlisted from the earliest date of records (January 3rd, 1938) to
September 1, 1945, to focus on the decision-making of participating in the ongoing war.
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Figure 2: Frequency of enlistment by month

counterparts (Bellafaire 1993; Morden 1990).

In order to calculate county-level fighting rates broken down by sex, we next need to

place individual enlistees into their respective counties. We achieve this by first merging the

enlistment data with geographic county boundaries from 1940 (Manson et al. 2021). This

step provides us with our numerator, which entails the number of men and women within

a given county who enlisted in the US military during WWII. Second, we leverage data on

the total number of men and women within counties from the 1940 Census (Manson et al.

2021). These county-level population counts serve as our denominator. Finally, we construct

our county-level dependent variable by simply taking the number of enlistees divided by the

local county population broken down by sex.13

Figure 3 shows the geographic distribution of the enlistment rates during WWII broken

down by men and women, respectively. The county-level enlistment rate is multiplied by 100

for ease of interpretation.14 Generally, enlistment rates for men are substantially higher than

enlistment rates for women, and we tend to see more variation in rates across counties for

13This calculation excludes counties in Alaska and Hawaii due to the lack of population data in the 1940
Census (Manson et al. 2021).

14In order to make the variation noticeable, we omit outlier counties with extremely high enlistment rates
(more precisely, counties in the top 1% of the distribution) and gray these out in the figures. However, these
counties are included in our analyses below.
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Figure 3: Heat maps of WWII enlistment rates across counties. Counties in the top 1% of
the distributions are grayed out in these maps in order to show the variation clearly, but are
included in our analyses.

men. Some areas exhibit similar enlistment patterns across men and women (e.g., relatively

high rates in the Northeast and Northwest, but lower in the Southeast), while some states
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show marked discrepancies by sex (e.g., Texas, Ohio, and Georgia). At the county level,

both maps suggest some association between rural-urban divisions and enlistment rates.

Cook County (Illinois) is the county with the highest number of total enlistments for women

(5,499) and men (64,323) in our dataset.

Measuring Frontier Experience

We operationalize exposure to the frontier by using the measure developed by Bazzi, Fiszbein

and Gebresilasse (2020). They construct a county-level measure of the amount of time

between 1790-1890 that a county was on the frontier. To create this measure, Bazzi, Fiszbein

and Gebresilasse (2020, p. 2334) define the frontier as the line at which population density

falls below two people per square mile at any given point in time. Based on this line,

they define frontier counties as those who i) are within 100km of the frontier, and ii) have

a population density below six people per square mile. The resulting measure indicates

the number of years a given county was at the frontier. We scale this variable by decades

(# years at frontier
10

). The geographic variation of the final variable in our dataset is shown in

Figure 4.

Estimation Strategy

In order to estimate the long-term effect of frontier exposure on the decision to join the

military, we follow Bazzi, Fiszbein and Gebresilasse (2020) and specify the following main

estimation equation:

Yi = α + βtotal frontier experiencei + x′
iγ + θs(i) + ϵi

where the unit of analysis is a county and our main outcome variable Yi is the percentage

of enlistees given the population broken down by sex in a given county c. The primary

explanatory variable, total frontier experience (TFE), measures the amount of time that a
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Figure 4: Heat map of total frontier experience from 1790 to 1890. This plot replicates
Figure 3 in Bazzi, Fiszbein and Gebresilasse (2020), by focusing only on the East to West
frontier baseline counties with total frontier exposure divided by 10 (i.e., decades). The gray
areas in the west are beyond the 1890 frontier line and therefore not included. Our main
empirical models below use this sample of counties. Figures A.1 and A.2 in the Appendix
show heat maps including all counties and including the West Coast frontier respectively.

given county was on the frontier as defined above. To adjust for geospatial heterogeneity in

the occurrence and intensity of frontier exposure, the model includes state fixed effects (θs(i))

and clustered standard errors on 60-square-mile grid cells.15 In addition, we include a number

of pre-treatment county-level covariates potentially influencing both TFE and the enlistment

rates, as x′
iγ. These include log county-area, latitude, longitude, average temperature,

average rainfall, mean elevation, distances to the coast, rivers, and lakes, and potential

agricultural productivity. Descriptive statistics for all these variables for our baseline sample,

a sample including the West Coast frontier, and a sample including all counties can be found

15Since many of these states only entered the Union during the 1790-1890 period captured by the total
frontier experience variable, the state fixed effects could potentially induce post-treatment bias (Homola,
Pereira and Tavits 2020a). We therefore also replicate these models without the use of fixed effects and find
very similar results (see Table A.9).
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in Appendix Tables A.1-A.3. In addition, Table A.4 shows the correlations between the total

frontier experience variable and our control variables.

Results

Our main results are shown in Table 1. They show that the frontier’s long-run impact on

military enlistment during WWII affected women and men in different ways.16 Starting with

men, we find no statistically significant relationship between total frontier experience and

military enlistment. This finding is inconsistent with the hypothesis presented above. By

contrast, we observe a negative effect of frontier experience on the rates at which women

enlisted. In substantive terms, the female enlistment rate varies from 0 to 0.52 with a mean

value of 0.11. A typical county in the 1940 Census had a female population of around 20,000.

The mean enlistment rate of 0.11 indicates that on average, 22 of these women would enlist

during WWII. If we now change the total frontier experience variable from its 25th percentile

(1.1) to the 75th (2.4) and keep all other variables constant, this would suggest a decrease

of around 2 women – instead of 22, we would now see only 20 enlist. While the overall

effect of 2 fewer women enlisting might seem relatively small, it represents around 9% of the

baseline ( 2
22
).17 In the Appendix we demonstrate that these results are substantively similar

when utilizing alternative specifications such as using different samples of states (Tables

A.6-A.8)18, excluding state fixed effects (Table A.9), or using Conley standard errors (Table

A.10).19

Substantively, our results are inconsistent with our expectation that all individuals from

16The full regression table is presented in the Appendix as Table A.5.
17We can also express this effect in terms of standard deviations. A one standard deviation increase in a

county’s total frontier experience will lead to 10% of a standard deviation decrease in the enlistment rate
among women.

18The inclusion of counties in the West might be especially important, because we know that women often
faced a very different economic, political, and cultural environment there as compared to the East (e.g.,
Teele 2018).

19In addition, Table A.11 shows that our results are robust to using different subsets of a county’s female
population as the denominator when calculating enlistment rates (e.g., only women aged 20-50 or without
kids under 14). This takes into account that not all women were officially eligible to enlist (see for example
Morden (1990, 15) or National Park Service, U.S. Department of the Interior (2018)).
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Table 1: The effect of frontier experience on WWII enlistment rates

Male Volunteers Female Volunteers
Total frontier experience −0.020 −0.007∗∗

(0.021) (0.002)
Controls ✓ ✓
State-fixed effects ✓ ✓
N Clusters 380 380
Num. obs. 2034 2034
Note: Entries are estimates of the effect of frontier experience
on WWII enlistment rates among men and women. Both models
include state fixed effects and clustered standard errors based on
60-square-mile grid cells. See Table A.5 for full results. ∗∗∗p <
0.001; ∗∗p < 0.01; ∗p < 0.05

places that had more total frontier exposure should be less likely to participate in the US

military in World War II. Men do not seem more or less likely to enlist depending on a

county’s frontier exposure. However, we do observe the expected differences among women.

While prior research provides strong reasons to suspect that the individualistic attitudes

should have had a demobilizing influence among both men and women, the fact that we only

observe a negative effect among women suggests that there might be alternative mechanisms

at play. In the next section we provide additional quantitative analyses in order to better

understand the mechanisms underpinning this latter finding.

How the Frontier Shaped Women’s Role in the Home

To do so, we turn to an important body of historical research exploring the gendered nature

of the frontier. This research commonly highlights how the relative isolation of the frontier

increased the household responsibilities facing women. Women’s increased domestic respon-

sibilities began during the journey westward (Myres 1982a; Nichols 1986; Paxson 1924; Walsh

1995), and further increased upon arrival.20 It is thus possible that these increased domestic

20Frontier work was commonly divided by gender roles. The responsibilities for men involved fighting
against Native Americans, driving the trail for business and living supplies, and going on trips for church
duties (Myres 1982b, pp.171, 261). Thus, men often needed to leave their homes for extended periods of time,
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responsibilities created cultural norms tying women more closely to the household. If this

was the case, it could increase the constraints on women, in turn decreasing the likelihood

they enlisted.

We assess this possibility by leveraging data from the 1940 Census to better understand

how women in places that had more frontier experience differed from women in places with

less. We focus on three types of variables. First, we measure the role of women in the home.

We do so by measuring the proportion of women in the labor force and the proportion of

women who were houseworkers. Second, we measure women’s childcare responsibilities by

both calculating the county-level proportion of women who had children, and also calculating

the average number of children per woman in a given county. Finally, we calculate the

proportion of women in each county who were married. We aggregate all of these variables

into county-level averages (e.g., the share of women who had at least one child or the average

number of children a woman had in a given county) based on the 1940 Census (Ruggles

et al. 2021), which provides fine-grained information about household- and individual-level

demographics in the US. We choose the year 1940 because the timing allows us to measure

geographic variation in societal backgrounds when individuals decided to participate in the

military during WWII.21

Figure 5 plots the estimated coefficients for the effect of total frontier experience on

each of these different measures.22 For each of the five outcome variables, we repeated our

main model specification discussed above, this time replacing the enlistment rates with the

respective Census-based variable. In line with our theoretical expectations, we see that

women from counties with higher levels of total frontier experience were more closely tied to

the home. Women from these locations were less likely to participate in the labor force, more

sometimes spending more than a year away from their families (Myres 1982b, pp.171). This increased mo-
bility for men simultaneously constrained women’s freedom of movement. Their absence increased women’s
domestic responsibilities, including time-consuming chores such as child care and farming (Myres 1982b;
Nichols 1986; Paxson 1924; Riley 1984).

21In the Appendix, we also discuss historic and present-day gender imbalances in the population of frontier
counties; see Figure A.3.

22The full regression results can be found in Table A.12.
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likely to be houseworkers, more likely to be mothers, and had more children. Interestingly,

we see similar marriage rates across places with higher and lower levels of total frontier

experience. Substantively, this suggests that the differential enlistment behaviors we are

observing are not based solely on women’s marital status, but rather, the increasing gendered

constraints they faced both inside and outside of marriage.
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Figure 5: Results of linear regressions to analyze the association between frontier exposure
and variables related to the underlying mechanisms. See Table A.12 for full results.

We next turn to exploring the relationship between the different variables capturing this

constraint mechanism and and women’s military enlistment behavior. Figure 6 shows the

correlation between each of the variables and the county-level enlistment rates among women.

Each line shows the linear relationship between the potential mechanism and military en-

listment. The first two panels explore the relationship between women’s participation in the

labor force and enlistment behavior. We can see that county-level labor force participation is

positively correlated with enlistment, while there is a negative relationship with the county-

level share of women who are houseworkers. Panels 3 and 4 turn to plotting the relationship

between the share of mothers and the number of children per woman. Across both panels,

we see that there is a negative correlation between a county’s enlistment rate and the share

of women who are mothers and also the number of children per woman. Taken together, the

panels provide descriptive evidence consistent with the idea that the legacies of the frontier

had a constraining influence among women, and these constraints in turn decreased women’s
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military enlistment during WWII.23
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Figure 6: Scatter plots depicting the descriptive relationships between female enlistment
rates and demographic variables related to women’s labor force participation and number of
children.

Conclusion

In this paper we assessed the long-run consequences of frontier exposure for individual en-

listment behavior during WWII. We theorized how the individualistic attitudes developed

23See Figure A.4 for the same figure for enlistment rates among men.

16



on the frontier should make individuals less likely to enlist in the US military in the long-

run. We tested this argument using a measure of total frontier exposure drawn from Bazzi,

Fiszbein and Gebresilasse (2020) and county-level enlistment rates. We showed that men

from places with higher levels of total frontier experience enlisted at similar rates during

WWII when compared with men from places with lower levels of total frontier experience.

By contrast, women from places with higher levels of total frontier experience enlisted at

lower rates. The findings were thus not fully consistent with our expectations. To better

understand the negative finding among women, we next built upon historical literature high-

lighting the gendered implications of frontier life for the division of household responsibilities.

Consistent with this possibility, additional quantitative evidence suggests that the negative

effect among women is driven by the increased responsibilities women on the frontier bore

in the household. Women from places with higher levels of frontier experience had more

children and more household responsibilities when compared with women from places with

lower levels of frontier experience. Thus, the unique culture that developed on the frontier

seems to have played a role in discouraging women from fighting, while having no effect

among men.

The findings of our paper have two broad implications for research in political science.

First, our research documents the importance of considering the gendered constraints women

may face when deciding whether to enlist in militaries. Conventional approaches for consid-

ering individual incentives focus on factors such as opportunity costs.24 However, our work

shows that both the incentives and constraints facing women may be different than com-

monly assumed in conventional models of conflict participation. In doing so, it contributes

to a broader literature that highlights how traditional gender roles and norms can constrain

women in their political participation (e.g., Bernhard, Shames and Teele 2021; Bos et al.

2022; Iversen and Rosenbluth 2010; Teele, Kalla and Rosenbluth 2018).

Second, our research highlights the importance of further theoretical and empirical re-

24These explanations commonly focus on how the wages and material resources individuals must forego
through their conflict participation shape their choice to fight (Olson 1965).
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search considering the role of women as key actors who participate in wars.25 Conventional

approaches on large-scale military enlistment commonly focus on men.26 However, on the

heels of recent policy changes in the US opening combat roles to all individuals, women

are increasingly likely to become key actors in the US military. It is thus vital to continue

to understand the unique constraints and opportunities shaping the decision of women to

enlist. Our paper contributes to these important debates by documenting how local culture

can place unique burdens on women which increases the costs associated with their conflict

participation.

25For more on the relationship between gender and military enlistment behavior, see (Goldstein 2003;
MacKenzie 2015; Cohen, Huff and Schub 2021).

26There are of course important recent exceptions. See, for example, MacKenzie (2015).
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Appendix

“The Gendered Legacies of the Frontier and Military Enlistment

Behavior”

This Appendix provides additional tables and figures to complement the analyses in the

main manuscript. More specifically, Table A.1 presents descriptive statistics for the main

outcome and explanatory variables based on the baseline counties we use in our main analyses

(excluding the West). Table A.2 presents the same descriptive statistics for the non-baseline

counties and Table A.3 for all counties. In addition, Table A.4 shows the correlations between

the total frontier experience variable and our control variables.

The next set of tables complements Table 1 in the main text. Table A.5 presents the full

regression results of our main analysis, Table A.6 repeats the main analysis while including

the West Coast frontier, Table A.7 uses all counties from the baseline states, Table A.8

includes all counties, Table A.9 excludes state fixed effects, and Table A.10 uses Conley

standard errors.

Table A.11 shows that our results are mostly robust to using different subsets of a county’s

female population as the denominator when calculating enlistment rates (e.g., only women

aged 20-50 or without kids under 14). Finally, Table A.12 complements Figure 5 in the main

text and shows the full regression results for the models linking total frontier exposure and

the 1940 Census socio-demograhic outcome variables.

Figures A.1 and A.2 show the geographic variation in our main explanatory variable: total

frontier exposure. Whereas Figure 4 in the main text follows the main analysis in Bazzi,

Fiszbein and Gebresilasse (2020) and only shows this variation for the East to West frontier

(i.e., excluding frontier areas past the 1890 frontier line), Figure A.1 shows the variation for

all counties and Figure A.2 shows it for our baseline set of counties (East to West frontier)

and the West Coast frontier.

Figure A.3 plots coefficient estimates for the effect of a county’s total frontier exposure

on the respective county’s share of female population (based on Census data per decade).

1



These estimates are based on our main estimation equation and include the usual control

variables and fixed effects. The results show that between 1820 and 1870, counties with

higher levels of frontier exposure had a lower share of female population (i.e., relatively more

men than women compared to counties with lower levels of frontier exposure). However, this

difference becomes insignificant in 1880 and is actually positive between 1890 and 1990 (i.e.,

counties with more frontier exposure had relatively more women for this 100 year span). The

very recent data (2000 and 2010) seems to suggest that this trend could be reverting back

to pre-1900 levels again.

Figure A.4 complements Figure 6 in the main text and displays scatter plots with regres-

sion lines between selected 1940 Census variables and enlistment rates among men.
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Table A.1: Summary statistics (baseline counties)

Variable N Mean Std.Dev. Min Max
Male enlistment count 2035 439.292 1595.735 0 53268
Male enlistment rate 2035 2.003 0.931 0 11.632
Female enlistment count 2035 33.17 165.339 0 5429
Female enlistment rate 2035 0.11 0.078 0 0.518
Male population 2035 18555.367 60628.348 389 2010751
Female population 2035 18387.285 61586.511 311 2052591
Total population 2035 36942.651 122195.474 700 4063342
Total frontier experience 2040 1.817 1.121 0 6.3
Log county area 2040 6.361 0.545 2.017 8.815
Latitude 2040 37.761 4.861 25.425 48.777
Longitude 2040 -89.997 6.368 -108.262 -73.678
Mean temperature 2036 12.714 4.647 -0.629 23.721
Mean rainfall 2036 1017.362 302.083 261.696 1640.075
Mean elevation 2036 316.522 356.512 -1259.143 3368.917
Distance to the coast 2040 672644.266 410033.881 436.165 1568270.375
Distance to rivers 2040 42930.139 39602.266 1.267 289567.75
Distance to lakes 2040 177441.089 120964.68 0 572221.375
Potential agricultural productivity 2040 0.513 0.129 0.001 0.691

Table A.2: Summary statistics (non-baseline counties)

Variable N Mean Std.Dev. Min Max
Male enlistment count 1054 702.41 2541.016 0 42492
Male enlistment rate 1054 2.376 1.562 0 27.821
Female enlistment count 1054 57.442 243.796 0 4921
Female enlistment rate 1054 0.158 0.125 0 1.485
Male population 1054 26851.443 87612.554 150 1364831
Female population 1054 26745.312 90725.731 132 1420812
Total population 1054 53596.755 178322.728 285 2785643
Total frontier experience 1069 0.695 1.177 0 5.7
Log county area 1069 6.725 1.233 0.693 9.909
Latitude 1069 39.272 4.629 29.812 48.826
Longitude 1069 -94.834 17.055 -124.157 -67.637
Mean temperature 1049 11.392 4.352 -1.559 22.382
Mean rainfall 1049 806.579 389.814 112.042 2164.922
Mean elevation 1049 656.781 713.585 -6663 3502
Distance to the coast 1069 432684.758 421253.143 65.408 1612509.75
Distance to rivers 1069 45662.985 38435.787 65.049 281624.812
Distance to lakes 1069 142115.937 85747.371 0 388563.219
Potential agricultural productivity 1069 0.366 0.232 0 0.692
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Table A.3: Summary statistics (all counties)

Variable N Mean Std.Dev. Min Max
Male enlistment count 3089 529.071 1973.461 0 53268
Male enlistment rate 3089 2.13 1.198 0 27.821
Female enlistment count 3089 41.452 195.975 0 5429
Female enlistment rate 3089 0.126 0.099 0 1.485
Male population 3089 21386.077 71092.386 150 2010751
Female population 3089 21239.133 72943.904 132 2052591
Total population 3089 42625.21 144017.213 285 4063342
Total frontier experience 3109 1.431 1.258 0 6.3
Log county area 3109 6.486 0.865 0.693 9.909
Latitude 3109 38.28 4.835 25.425 48.826
Longitude 3109 -91.661 11.482 -124.157 -67.637
Mean temperature 3085 12.265 4.591 -1.559 23.721
Mean rainfall 3085 945.689 349.035 112.042 2164.922
Mean elevation 3085 432.221 531.879 -6663 3502
Distance to the coast 3109 590136.478 429271.121 65.408 1612509.75
Distance to rivers 3109 43869.802 39220.402 1.267 289567.75
Distance to lakes 3109 165294.873 111390.329 0 572221.375
Potential agricultural productivity 3109 0.462 0.185 0 0.692

Table A.4: Correlation between total frontier experience and main covariates

Variables Correlation with TFE
Log county area -0.10
Latitude -0.24
Longitude -0.04
Mean temperature 0.21
Mean rainfall 0.23
Mean elevation -0.09
Distance to the coast 0.00
Distance to rivers -0.03
Distance to lakes 0.07
Potential agricultural productivity 0.21
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Table A.5: The effect of frontier experience on WWII enlistment rates

Male Female
enlistment rates enlistment rates

Total frontier experience −0.020 −0.007∗∗

(0.021) (0.002)
Log county area 0.189∗∗∗ 0.005

(0.047) (0.005)
Latitude 0.148∗ 0.015∗

(0.057) (0.006)
Longitude 0.058∗∗ 0.003∗

(0.019) (0.002)
Mean temperature 0.168∗∗ 0.014∗

(0.055) (0.006)
Mean rainfall 0.000 0.000

(0.000) (0.000)
Mean elevation 0.001∗∗ 0.000∗

(0.000) (0.000)
Distance to the coast 0.000 −0.000∗

(0.000) (0.000)
Distance to rivers −0.000 0.000

(0.000) (0.000)
Distance to lakes 0.000∗∗∗ −0.000

(0.000) (0.000)
Potential agricultural productivity −0.475 0.022

(0.754) (0.055)
R2 0.392 0.215
Adj. R2 0.380 0.199
RMSE 0.732 0.070
N Clusters 380 380
State-fixed effects ✓ ✓
Num. obs. 2034 2034
Note: Entries are estimates of the effect of frontier experience on WWII en-
listment rates among men and women. Both models include state fixed effects
and clustered standard errors based on 60-square-mile grid cells. ∗∗∗p < 0.001;
∗∗p < 0.01; ∗p < 0.05
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Table A.6: The effect of frontier experience on WWII enlistment rates (including the West
Coast frontier)

Male Female
enlistment rates enlistment rates

Total frontier experience −0.030 −0.008∗∗∗

(0.020) (0.002)
Log county area 0.169∗∗∗ 0.003

(0.043) (0.005)
Latitude 0.117∗∗ 0.008

(0.044) (0.005)
Longitude 0.046∗∗ 0.001

(0.016) (0.002)
Mean temperature 0.137∗∗ 0.007

(0.044) (0.005)
Mean rainfall −0.000 −0.000

(0.000) (0.000)
Mean elevation 0.001∗∗ 0.000

(0.000) (0.000)
Distance to the coast 0.000 −0.000∗

(0.000) (0.000)
Distance to rivers −0.000 0.000

(0.000) (0.000)
Distance to lakes 0.000∗∗∗ −0.000

(0.000) (0.000)
Potential agricultural productivity 0.153 0.064

(0.724) (0.055)
R2 0.399 0.238
Adj. R2 0.386 0.221
RMSE 0.731 0.072
N Clusters 386 386
State-fixed effects ✓ ✓
Num. obs. 2139 2139
Note: Entries are estimates of the effect of frontier experience on WWII en-
listment rates among men and women, adding the sample of the West Coast
frontier to the baseline counties. Both models include state fixed effects and
clustered standard errors based on 60-square-mile grid cells. ∗∗∗p < 0.001;
∗∗p < 0.01; ∗p < 0.05
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Table A.7: The effect of frontier experience on WWII enlistment rates (baseline states with
all counties)

Male Female
enlistment rates enlistment rates

Total frontier experience −0.004 −0.006∗∗

(0.019) (0.002)
Log county area 0.125∗∗ 0.006

(0.046) (0.005)
Latitude 0.014 0.006

(0.040) (0.004)
Longitude 0.050∗∗ 0.002

(0.016) (0.001)
Mean temperature 0.032 0.006

(0.036) (0.003)
Mean rainfall 0.000 0.000

(0.000) (0.000)
Mean elevation 0.000∗ 0.000∗

(0.000) (0.000)
Distance to the coast 0.000∗∗∗ −0.000

(0.000) (0.000)
Distance to rivers −0.000∗ 0.000

(0.000) (0.000)
Distance to lakes 0.000∗∗∗ −0.000

(0.000) (0.000)
Potential agricultural productivity −0.900 0.019

(0.594) (0.044)
R2 0.375 0.164
Adj. R2 0.365 0.151
RMSE 0.833 0.085
N Clusters 438 438
State-fixed effects ✓ ✓
Num. obs. 2623 2623
Note: Entries are estimates of the effect of frontier experience on WWII en-
listment rates among men and women, including all counties from the baseline
states. Both models include state fixed effects and clustered standard errors
based on 60-square-mile grid cells. ∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05
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Table A.8: The effect of frontier experience on WWII enlistment rates (all counties)

Male Female
enlistment rates enlistment rates

Total frontier experience −0.014 −0.006∗∗∗

(0.017) (0.002)
Log county area 0.048 −0.001

(0.046) (0.004)
Latitude 0.053 0.005

(0.029) (0.003)
Longitude 0.015 −0.001

(0.014) (0.001)
Mean temperature 0.051 0.005

(0.029) (0.003)
Mean rainfall 0.000 0.000

(0.000) (0.000)
Mean elevation 0.000∗∗ 0.000∗∗

(0.000) (0.000)
Distance to the coast 0.000∗∗ −0.000

(0.000) (0.000)
Distance to rivers −0.000 −0.000

(0.000) (0.000)
Distance to lakes 0.000∗∗∗ −0.000

(0.000) (0.000)
Potential agricultural productivity −0.358 0.045

(0.551) (0.039)
R2 0.309 0.224
Adj. R2 0.295 0.209
RMSE 1.002 0.088
N Clusters 469 469
State-fixed effects ✓ ✓
Num. obs. 3077 3077
Note: Entries are estimates of the effect of frontier experience on WWII en-
listment rates among men and women, including all counties. Both models
include state fixed effects and clustered standard errors based on 60-square-
mile grid cells. ∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05
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Table A.9: The effect of frontier experience on WWII enlistment rates (without state fixed
effects)

Male Female
enlistment rates enlistment rates

Total frontier experience −0.024 −0.008∗∗∗

(0.028) (0.002)
Log county area 0.130∗ 0.019∗∗∗

(0.053) (0.005)
Latitude −0.034 0.007

(0.053) (0.005)
Longitude 0.046∗∗∗ −0.000

(0.012) (0.001)
Mean temperature 0.023 0.005

(0.051) (0.005)
Mean rainfall −0.002∗∗∗ −0.000∗∗∗

(0.000) (0.000)
Mean elevation −0.000 0.000

(0.000) (0.000)
Distance to the coast −0.000 −0.000∗∗∗

(0.000) (0.000)
Distance to rivers −0.000 −0.000

(0.000) (0.000)
Distance to lakes 0.000 −0.000∗

(0.000) (0.000)
Potential agricultural productivity −0.115 0.151∗∗

(0.886) (0.056)
Constant 8.586∗∗ −0.262

(3.210) (0.303)
R2 0.155 0.123
Adj. R2 0.150 0.118
RMSE 0.858 0.073
N Clusters 380 380
State-fixed effects - -
Num. obs. 2034 2034
Note: Entries are estimates of the effect of frontier experience on WWII enlist-
ment rates among men and women. Both models include clustered standard
errors based on 60-square-mile grid cells. ∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05
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Table A.10: The effect of frontier experience on WWII enlistment rates (using Conley
standard errors and state fixed effects)

Male Female
enlistment rates enlistment rates

Total frontier experience −0.025 −0.008∗

(0.020) (0.003)
Log county area 0.182∗∗∗ 0.005

(0.038) (0.003)
Mean temperature 0.025 0.000

(0.033) (0.002)
Mean rainfall −0.000 −0.000

(0.000) (0.000)
Mean elevation 0.000 0.000

(0.000) (0.000)
Distance to the coast 0.000 −0.000

(0.000) (0.000)
Distance to rivers −0.000 0.000

(0.000) (0.000)
Distance to lakes 0.000∗ −0.000

(0.000) (0.000)
Potential agricultural productivity 0.200 0.070

(0.774) (0.057)
R2 0.384 0.206
Adj. R2 0.372 0.191
State-fixed effects ✓ ✓
Num. obs. 2034 2034
Note: Entries are estimates of the effect of frontier experience on WWII en-
listment rates among men and women. Both models include state fixed effects
and Conley standard errors. ∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05
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Table A.11: The effect of frontier experience on WWII enlistment rates (with different
subsets of female population)

Female enlistees divided by different county-level female pop.
total aged 20-50 w/o kids
female pop. w/o kids under 14 under 14 aged 20-50

Total frontier experience −0.007∗∗ −0.007 −0.009∗∗ −0.013∗∗

(0.002) (0.010) (0.003) (0.005)
Log county area 0.005 0.024 0.007 0.011

(0.005) (0.021) (0.007) (0.011)
Latitude 0.015∗ 0.073∗∗ 0.019∗ 0.035∗∗

(0.006) (0.026) (0.008) (0.013)
Longitude 0.003∗ 0.018∗ 0.004∗ 0.008∗

(0.002) (0.007) (0.002) (0.004)
Mean temperature 0.014∗ 0.058∗ 0.018∗ 0.031∗

(0.006) (0.025) (0.008) (0.013)
Mean rainfall 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)
Mean elevation 0.000∗ 0.000∗∗ 0.000∗ 0.000∗

(0.000) (0.000) (0.000) (0.000)
Distance to the coast −0.000∗ −0.000∗∗ −0.000∗ −0.000∗

(0.000) (0.000) (0.000) (0.000)
Distance to rivers 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)
Distance to lakes −0.000 −0.000 −0.000 −0.000

(0.000) (0.000) (0.000) (0.000)
Potential agricultural 0.022 −0.133 0.019 0.034
productivity (0.055) (0.256) (0.072) (0.123)

R2 0.214 0.239 0.213 0.232
Adj. R2 0.199 0.224 0.197 0.216
RMSE 0.070 0.329 0.091 0.158
N Clusters 380 380 380 380
State-fixed effects ✓ ✓ ✓ ✓
Num. obs. 2034 2034 2034 2034

Note: Entries are estimates of the effect of frontier experience on WWII enlistment rates among
women using different subsets of a county’s female population as denominator (see column names).
All models models include state fixed effects and clustered standard errors based on 60-square-mile
grid cells. ∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05
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Table A.12: The effect of frontier exposure on county-level socio-demographics (1940 Cen-
sus)

Labor force Houseworker Children Children Population
(women) (women) (any) (number) (number)

Total frontier experience −0.015∗∗∗ 0.007∗∗∗ 0.007∗∗∗ 0.068∗∗∗ −11432.107∗∗∗

(0.002) (0.002) (0.001) (0.014) (3066.707)
Log county area 0.005 −0.008∗ −0.000 0.001 19585.548

(0.004) (0.004) (0.004) (0.040) (11645.570)
Latitude 0.006 −0.010∗∗ 0.003 0.050 10894.905

(0.004) (0.004) (0.005) (0.047) (10846.300)
Longitude −0.000 0.000 0.001 0.000 4024.193

(0.001) (0.001) (0.001) (0.016) (2704.686)
Mean temperature 0.008∗ −0.007∗ 0.001 0.007 11993.677

(0.004) (0.003) (0.005) (0.046) (10519.495)
Mean rainfall −0.000∗ 0.000 0.000∗∗ 0.000∗ −56.601

(0.000) (0.000) (0.000) (0.000) (36.058)
Mean elevation −0.000 −0.000 0.000 0.000 4.534

(0.000) (0.000) (0.000) (0.000) (56.483)
Distance to the coast −0.000∗ 0.000∗∗∗ −0.000 −0.000∗∗∗ 0.002

(0.000) (0.000) (0.000) (0.000) (0.026)
Distance to rivers −0.000 0.000 0.000 0.000 0.003

(0.000) (0.000) (0.000) (0.000) (0.085)
Distance to lakes −0.000 0.000 −0.000 −0.000 −0.107

(0.000) (0.000) (0.000) (0.000) (0.067)
Potential agricultural 0.088∗ −0.029 −0.122∗∗∗ −1.125∗∗∗ 133387.839∗

productivity (0.041) (0.040) (0.030) (0.328) (58690.872)
R2 0.313 0.289 0.173 0.303 0.056
Adj. R2 0.300 0.275 0.157 0.289 0.037
RMSE 0.052 0.065 0.044 0.450 119948.548
N Clusters 380 380 380 380 380
State-fixed effects ✓ ✓ ✓ ✓ ✓
Num. obs. 2034 2034 2034 2034 2034
Note: Entries are estimates of the effect of frontier experience on labor force participation among
women, share of houseworkers among women, the share of women who had at least one child, the
average number of children per women, and county population. All outcomes are means at the
county level and based on the 1940 Census. Figure 5 plots these coefficients and 95% confidence
intervals. ∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05
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Figure A.1: Heat map of total frontier exposure (divided by decades). This map includes
areas in the west are beyond the 1890 frontier line.
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Figure A.2: Heat map of total frontier exposure (divided by decades). This map includes
areas in both the baseline counties and the West Coast frontier.
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Figure A.3: Change in the proportion of women at the frontier over time. This caterpillar
plot shows the marginal effect of total frontier exposure on the proportion of women per
county (multiplied by 100) over time.
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Figure A.4: Scatter plots depicting the descriptive relationships between male enlistment
rates and demographic variables related to women’s labor force participation and number of
children.
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