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Abstract
This paper examines the effects of changes in housing demand on H-2A employment

within commuting zones from 2001-2017. Agricultural employers who demonstrate that no
workers in the domestic labor market are willing or able to perform a seasonal or temporary
farm job can apply for certification to hire guest workers through the H-2A visa program.
H-2A employment grew more than 450% between 2001 and 2019 from 45,000 to 258,000.
This is the first paper, to our knowledge, that econometrically examines causal factors that
contributed to the growth of H-2A demand. We find that a 1% increase in housing demand
leads to a 0.40-0.97% increase in H-2A employment. We also show suggestive evidence that
changes in housing demand affect H-2A employment through shifts in the demand for workers
in non-farm industries that pull workers from the agricultural sector. Consistent with previ-
ous literature, we show that positive housing demand shocks lead to increased employment
in construction and other nontradable sectors that traditionally hire immigrant workers. We
also find positive effects of housing demand shocks on local farm wages, consistent with an
inward shift in the local farm labor supply. We find no evidence that housing demand has
any effect on total fruit and vegetable acreage under production, suggestive that H-2A adop-
tion, and possibly adoption of new agricultural technologies, facilitated steady agricultural
production despite negative shocks to the local farmworker supply.
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1 Introduction

Following a decade and a half of negligible growth, H-2A agricultural guest worker appli-

cations increased by more than 450% between 2001 and 2019. By 2019, H-2A workers

constituted an estimated 10% of the U.S. full-time equivalent farm workforce (Costa and

Martin 2020). The Washington Post even claimed during the COVID-19 pandemic that H-

2As “carry the responsibility to feed America,” accentuating the U.S. agricultural industry’s

dependence on foreign guest workers (Velarde 2020). Agricultural economists have often

attributed the recent rise in H-2A demand to a falling farm labor supply at the national

level (Zahniser et al. 2018; Luckstead and Devadoss 2019). Rural Mexicans, the primary

source of labor to U.S. farms, are transitioning out of farm work at an estimated rate of

about 1 percent per year (Charlton and Taylor 2016), and the Mexico-US migration rate is

simultaneously declining (Hanson, Liu, and McIntosh 2017; Passel and Cohn 2019). How-

ever, to our knowledge, there are no rigorous econometric studies examining the root causes

of the recent rise in H-2A employment. In this paper, we focus on estimating the effects

of housing demand shocks, which shift labor demand in nonfarm industries, on changes in

H-2A demand within the local commuting zone.

We hypothesize that H-2A demand grew more rapidly in locations where positive housing

demand shocks drew workers away from agriculture and into the nonfarm sector, thus leading

farm employers to seek out foreign guest workers as an alternative labor source. Positive

housing shocks have been shown to increase labor demand in the industries that employ most

Mexican immigrants in the United States. For example, Charles, Hurst, and Notowidigdo

(2018, 2019) find that increases in housing demand during the boom of the 2000s significantly

increased employment in many low-skilled industries, particularly in construction. Notably,

they find that these employment effects were stronger for immigrants, who make up the

majority share of U.S. farm workers, than for native workers. Related literature finds that

by relaxing liquidity constraints and increasing housing wealth, higher housing prices boost

expenditures in the local economy and thus employment in nontradeable sectors such as
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retail, landscaping, personal services, and hospitality (Mian, Rao, and Sufi 2013; Mian and

Sufi 2014; Guren et al. 2020).

Increasing competition for workers in similarly skilled industries to agriculture could

increase the risk of farm labor shortages, particularly if the farm labor supply tightens at

the national level. Throughout the United States, real farm wages are rising, as is the

incidence of local farm labor shortages (Richards 2018; Hertz and Zahniser 2013). Given

the sensitive timing of agricultural production, farm labor shortages can be catastrophic. If

workers are unavailable during a critical stage of production, farmers can lose their entire

crop. An article on the front page of the New York Times in 2006 showed a photo of a farmer

watching several tons of ripe pears rot on the ground because there were insufficient workers

to come pick before the pears fell (Preston 2006). By providing access to a stable labor

source, the H-2A program is intended to help mitigate the risk of farmworker shortages.

To estimate the effects of housing shocks on H-2A, we compare changes in outcomes across

commuting zones during the housing boom from 2001-2006, the bust from 2006-2011, and

the recovery from 2011-2017. We measure H-2A employment using publicly available data

on H-2A certified positions from the Department of Labor and novel data obtained from the

U.S. Citizenship and Immigration Services through a Freedom of Information Act (FOIA)

request. Our proxy for local housing shocks is a function of local housing prices and new

building permits as in Charles, Hurst, and Notowidigdo (2018, 2019). To address endogeneity

concerns, we instrument for our housing demand proxy using instruments developed in the

housing literature, including the magnitude of structural breaks in housing prices as in

Charles, Hurst, and Notowidigdo (2018, 2019), and housing supply elasticities as in Guren

et al. (2020). We find that a 1% increase in a commuting zone’s housing demand from 2001-

2017 led to a 0.40-0.97% increase in H-2A employment. A one standard deviation increase

in housing demand across commuting zones during 2011-2017 caused roughly a 41-100 log

point increase in H-2A employment. Our results are robust to the inclusion of controls for

location-specific changes in immigration, shocks to agricultural production, and two-digit
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NAICS industry employment trends.

We also find evidence in support of our proposed mechanism that local housing demand

affects H-2A uptake by increasing labor demand in non-farm sectors and thus draws workers

away from the local farmworker supply. Charles, Hurst, and Notowidigdo (2018, 2019) show

that positive housing demand shocks led to higher MSA employment in construction and

other low-skilled sectors during the boom of the 2000s. We show that these findings similarly

hold in our sample of commuting zones from 2001-2017, including declines in employment

during recessionary years. We further show that increases in housing demand led to higher

farm wages, suggestive that farm workers migrate from the farm to nonfarm sectors during

housing booms. We find no evidence of a housing effect on fruit and vegetable acreage under

production, suggestive that H-2A adoption, and possibly adoption of other technologies that

increase labor productivity on farms, help maintain agricultural production despite inward

labor supply shocks.

This paper contributes to a recent literature that documents characteristics of the recent

growth in H-2A and discusses its potential causes (Martin 2017; Devadoss and Luckstead

2018; Charlton et al. 2019; Luckstead and Devadoss 2019). To our knowledge, the only

econometric study investigating the drivers of H-2A demand is Simnitt et al. (2018), who

examine the network effects of H-2A adoption within and across bordering counties. Our

research contributes more broadly to the literature that examines the causes and conse-

quences of a declining farm workforce (Hertz and Zahniser 2013; Kostandini, Mykerezi, and

Escalante 2014; Fan et al. 2015; Charlton and Taylor 2016; Ifft and Jodlowski 2016; Richards

2018; Charlton and Kostandini 2020). We also contribute to the literature that examines

factors affecting the farm labor supply, including wages in competing industries (Barkley

1990; Perloff 1991; Duffield and Coltrane 1992; Richards and Patterson 1998; Kandilov and

Kandilov 2010; Buccola, Li, and Reimer 2012; Richards 2020). Lastly, our work contributes

to the literature that considers the determinants of migration decisions of low-skill and un-

documented workers from Mexico (e.g., Card and Lewis 2007; Cadena and Kovak 2016;
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Hanson and Spilimbergo 1999; Orrenius and Zavodny 2005; Hanson and McIntosh 2010),

and to the literature that examines how labor markets respond to housing shocks (Mian,

Rao, and Sufi 2013; Mian and Sufi 2014; Charles, Hurst, and Notowidigdo 2018, 2019; Guren

et al. 2020).

Understanding the underlying mechanisms that influence demand for H-2A workers is

critical for anticipating future trends in farm labor demand and improving labor and immi-

gration policy. There have been numerous attempts to reform, or even replace, the H-2A

program, but there have been no significant changes since the program’s creation in 1986.

This paper’s findings shed light on the interactions between agriculture and nonfarm sec-

tors in low-skilled labor markets and help explain recent growth in the demand for H-2A

guest workers. The paper proceeds as follows. Section 2 describes some of the history of

the H-2A program and discusses the relevant literature on the job mobility of agricultural

workers. Section 3 presents a simple theoretical model for H-2A take-up in the presence of

labor supply uncertainty, and Section 4 describes the data and variable construction. Section

5 describes the econometric model, Section 6 presents the main results, Section 7 presents

robustness checks and relevant extensions to the main model, and Section 8 concludes.

2 Background

The H-2A program was implemented in 1986 to provide an alternative source of labor to

agricultural producers after the Immigration Reform and Control Act (IRCA) made it illegal

to knowingly hire unauthorized workers. Nevertheless, by some estimates, unauthorized

workers have constituted at least half of the crop workforce in the United States since the

mid-1990s (Martin 2012). Thus, despite access to a guest worker program, agricultural

production in the United States has remained highly dependent on unauthorized workers.

Many years before the creation of the H-2A program, U.S. farmers hired Mexican guest

workers through a series of bilateral agreements with Mexico referred to as the Bracero Pro-
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gram. The Bracero Program was terminated in 1964, but one of the program’s primary

legacies was an expansive migration network between Mexico and the United States (Taylor

and Charlton 2018). As early as the 1970s, the ease of Mexico-U.S. immigration facilitated

by the Bracero network and weak immigration enforcement, combined with strong U.S. eco-

nomic performance and high fertility rates in Mexico, led to large-scale Mexican immigration

(Munshi 2003; Orrenius and Zavodny 2005; Hanson and McIntosh 2010). Most of the im-

migrants arrived undocumented, and many found jobs on U.S. farms (Taylor and Charlton

2018).

The H-2A program was formed in 1986 as part of a compromise, known as the Schumer

compromise, between Western crop farmers, who had come to rely on an undocumented

workforce, and lawmakers, who were attempting to reform immigration policy through IRCA.

IRCA had three primary components: 1) It made it illegal to knowingly employ unauthorized

workers, 2) It provided a path to legalization for unauthorized aliens who had lived in the

United States continuously since January 1,1982, and 3) It increased funding for Border

Patrol. The Schumer compromise added two major features to IRCA. The first part was the

Special Agricultural Worker (SAW) program, which legalized unauthorized immigrants who

had worked in agriculture for at least 90 days between May 1984 and May 1985 (Taylor and

Charlton 2018). The second part created two guest worker programs reserved exclusively

for agriculture: The Replenishment Agricultural Worker (RAW) program and the H-2A

agricultural guest worker program.1

Despite increased border enforcement and penalties for hiring unauthorized workers, Mex-

ican workers continued to come to the United States in large numbers during the 1990s, and

within the decade, the Mexican population increased by an estimated five million (Orre-

nius and Zavodny 2003; Card and Lewis 2007). Notably, partly in response to improving

1 There was one primary difference between the H-2A and RAW programs. To hire H-2A, farmers
had to recruit under the Department of Labors supervision and had to pay for housing, but workers were
contractually obligated to stay with the employer for the duration of the contract. The RAW program
admitted a fixed number of farmworkers to the US each year, but these workers were allowed to move from
farm to farm and employers did not have to provide housing (Taylor and Charlton 2018).
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job prospects in the U.S. nonfarm sector, many workers legalized through the SAW program

transitioned to other industries (Martin 2002).2 Moreover, Mexican immigrants began to set-

tle in places outside of historical enclaves in California and Texas, and new arrivals started

to take jobs in construction and retail in increasing numbers rather than in agriculture (Kan-

del and Cromartie 2004; Card and Lewis 2007). Although new migrants increasingly chose

nonfarm work as their first job, many found work on farms, which led to a substantial in-

crease in the share of unauthorized Mexican workers in U.S. agriculture. During this period,

the incidence of farm labor shortages was relatively low, the RAW program was allowed to

expire, and few workers were hired through the H-2A program.

Historically, agricultural employers have cited the high costs associated with H-2A em-

ployment as the primary barrier to using the program. Hiring H-2As is generally costlier

than hiring locally because employers must provide housing for H-2As, pay for transportation

from the worker’s home country and return, and pay H-2As at least the Adverse Effect Wage

Rate (AEWR), which is typically greater than the minimum wage and many contend is often

also greater than the prevailing farm wage. Complying with the administrative regulations in

the application process can also be costly. To qualify for H-2A certification, employers must

show that the proposed job is temporary or seasonal, insufficient U.S. workers are willing,

able, and available to do the work, and the employment of H-2A workers will not adversely

affect the wages and working conditions of similarly employed workers.3

Despite the complexity of obtaining H-2A certification, H-2A use increased substantially

in the twenty-first century. This increase has often been attributed to a tightening of the

farm labor supply caused by rural Mexicans becoming better educated and increasingly

2 While the share of SAWs declined over the 1990s, Tran and Perloff (2002) find evidence that, in the
short-run, IRCA did not incentivize SAWs to leave farm work.

3 Several government agencies play a role in the H-2A application process. If employers meet the eligibility
criteria, they file a job order with the State Workforce Agency (SWA) in the region of intended employment
sixty to seventy-five days before the job start date. If the job order is accepted by the SWA, the employer
must then file for a temporary labor certification for H-2A workers from the U.S. Department of Labor
(DOL). Next, the employer files an I-129 petition to the U.S. Citizenship and Immigration Services (USCIS)
explaining in more detail the worker’s qualifications and details of the job. Finally, once USCIS approves
the I-129, if outside of the U.S. at the time of the application, the prospective worker applies for the visa
with the Department of State at a U.S. consulate (U.S. Citizenship and Immigration Services 2021).
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finding work in the growing nonfarm sector in Mexico and increased immigration enforcement

(Zahniser et al. 2018; Devadoss, Zhao, and Luckstead 2020).4 A salient feature of the U.S.

agricultural labor market is that workers change jobs relatively often (Tran and Perloff 2002;

Kandilov and Kandilov 2010). Thus, improving job opportunities in nonfarm sectors are

likely to contribute to the decline in farmworker supply but are often overlooked as a cause

for the rise in H-2A employment.

While high turnover is partly a result of workers temporarily moving out of agriculture in

the off-season, many workers move out of farm work and never return. Farm jobs are phys-

ically demanding and often dangerous, and there is little opportunity for upward mobility,

especially for undocumented immigrants (Perloff 1991; Taylor 1992).5 Many new immigrants

view agriculture as a springboard to more desirable jobs (Martin 2002; Martin and Taylor

2013). Although undocumented immigrants, who often have limited English proficiency, face

barriers to job mobility, they switch sectors relatively frequently (Kossoudji and Cobb-Clark

1996). Kossoudji and Cobb-Clark (2000) document that unauthorized Mexican men were

highly mobile both before and after receiving amnesty under IRCA, and the likelihood of

working in agriculture decreased with time spent in the United States.6

Differences in wages between agriculture and nonfarm industries are an important de-

terminant in how quickly workers, whether documented or not, move out of agriculture

(Barkley 1990; Perloff 1991; Duffield and Coltrane 1992; Buccola, Li, and Reimer 2012). Of

particular interest is the construction industry because wages in construction tend to be

4 Other factors that may have led to a tightening of the U.S. farmworker supply are the decline in
the Mexico-US migration rate, falling fertility rates in Mexico, the passage of stricter local immigration
enforcement laws, and declining migration rates of farmworkers within the United States (Passel and Cohn
2019; Hanson, Liu, and McIntosh 2017; Charlton and Kostandini 2020; Ifft and Jodlowski 2016; Kostandini,
Mykerezi, and Escalante 2014; Fan et al. 2015). While all of these factors may have contributed to the recent
growth in H-2A, identifying their effects is beyond the scope of our analysis.

5 A representative for the United Farm Workers of America estimated that 15% of farmworkers leave
agriculture each year in California (Preston 2006).

6 In their first job, 17% of Kossoudji and Cobb-Clark’s sample worked in agriculture. By the time they
applied for amnesty, however, only 5.3 % remained in agriculture, and only 2.7% a few years later. Using
other data sources, Rytina (2002) and Sánchez-Soto and Singelmann (2017) also document immigrants’
tendency to move away from agriculture with time spent in the United States. For example, by the time
SAWs applied to become US citizens in the 1990s, only 3% remained in agriculture (Rytina 2002).
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higher and undocumented immigrants can more easily move up the occupational ladder in

construction than in many other industries (Hagan, Lowe, and Quingla 2011; Barham, Melo,

and Hertz 2020).7 Once workers leave agriculture, many do not return, even when they be-

come unemployed, or farm wages rise (Richards and Patterson 1998; Martin, Fix, and Taylor

2006). This reluctance to move back into farm work partly explains why minor labor market

frictions can cause labor shortages in agriculture and why shortages can persist even when

unemployment rates are relatively high (Richards and Patterson 1998). Farm labor short-

ages tend to be local, as opposed to regional or national, likely because farm labor markets

are highly specialized and farmworkers are increasingly unwilling to travel long distances to

harvest crops (Fisher and Knutson 2013; Fan et al. 2015).8

Given these features of U.S. farm labor markets, we would expect housing booms, which

have been shown to increase labor demand in the sectors that employ most Mexican im-

migrants, to pull workers from agriculture and increase the incidence (or perceived risk) of

farmworker shortages. Positive shocks to housing demand increase new housing production,

thus increase employment in construction and related sectors such as finance, insurance,

and real estate (Charles, Hurst, and Notowidigdo 2018, 2019). These positive shocks also

increase local housing prices, leading to higher household wealth and liquidity, which boost

local consumer expenditures (Mian, Rao, and Sufi 2013; Mian and Sufi 2014; Guren et al.

2020). Increased local spending leads to a rise in labor demand in non-tradable sectors, in-

cluding service and retail industries, landscaping, and housekeeping. Employment demand

in tradable sectors, such as agriculture, is unaffected by increased local consumption since

prices of these goods are determined in national and global markets (Mian and Sufi 2014).

In the next section, we show that farm employers might employ H-2A workers as a strategy

to mitigate the increased risk of a farm labor shortage caused by the decline in the local

7 In many areas construction is commonly considered to be the greatest competitor for agricultural labor
(Richards and Patterson 1998; Buccola, Li, and Reimer 2012).

8 Richards (2018) shows econometric evidence of chronic shortages in parts of the California labor market
and argues that stricter immigration policies that reduce farmworker supply would make shortages more
severe.
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farm labor supply.

3 Theoretical Model

We use a simple model to illustrate how increases in the perceived risk of farm labor shortages,

caused by increases in labor demand in the nonfarm sector, could lead to higher demand for

H-2A. This model shows that even if H-2A and local farm workers have the same marginal

product and even if it is more expensive to hire H-2As, some farmers may employ H-2As to

avoid the possibility of encountering a labor shortage. We model the decision to hire H-2As

using a model similar to that developed by Koundouri, Nauges, and Tzouvelekas (2006) to

illustrate technology adoption under production uncertainty. In our model, a farmer’s choice

to participate in the H-2A program is similar to adopting a new technology that reduces the

risk of a labor shortage.

Suppose that farmers use a vector of inputs x and labor L to produce an agricultural

good q according to the production function q = f (L,x), where f is continuous and twice

differentiable, increasing in labor and other inputs with diminishing marginal returns. La-

bor and other inputs are complements in production. Farmers are price-takers in output

and input markets, so that output price p, wages w, and the vector of input prices r′ are

nonrandom. Farmers encounter labor shortages with probability θ > 0, and θ is exogenous

to farmers’ decisions. Farm labor shortages are the only source of risk in this model. For

simplicity, we assume that when there is a labor shortage, farmers hire no one (L = 0) and

lose their entire crop (q = 0) but still incur the costs of inputs r′x.

Farmers can either hire workers in the local labor market or hire H-2A workers. They

must make hiring decisions before the planting and harvesting season. When the farmer

hires H-2As, there is no risk of a labor shortage since workers are under a contract with their

employer and cannot move to the nonfarm sector. H-2A and local workers are paid the same

wage, but there is a fixed cost C for contracting H-2A, which accounts for the cost of filing
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for H-2A certification, recruiting and transporting workers, and learning to comply with the

H-2A regulations.9 H-2A and local workers have the same skills and productivity, so that

the two labor types are perfect substitutes. The farmer hires either local workers or H-2A,

but not both.

Consider the case in which farmers are risk neutral, and thus they maximize expected

profits. Let H2A = 1 be an indicator variable that denotes whether the farmer hires H-2A

workers, and the corresponding expected profit beE [π|H2A = 1] . Let (q1 = f (x1, L1) ,x1, L1)

be the optimal output and input choices if the farmer hires H-2A workers, and (q0 = f (x0, L0) ,x0, L0)

if the farmer hires locally.

The risk neutral farmer hires H-2A if

E [π|H2A = 1] > E [π|H2A = 0]

pq1 − wL1 − r
′
x1 − C > (1− θ)

(
pq0 − wL0 − r

′
x0
)

+ θ
(
−r′

x0
)

p
(
q1 − (1− θ) q0

)
− w

(
L1 − (1− θ)L0

)
− r

′ (
x1 − x0

)
− C > 0

{p
(
q1 − q0

)
− w

(
L1 − L0

)
− r

′ (
x1 − x0

)
} − C > θ

(
wL0 − pq0

)
The left-hand side of the inequality is the difference in the profit from hiring H-2As and that

from hiring local workers in the event the shortage does not materialize. Optimal use of all

inputs, and thus optimal production, decreases in the probability of a labor shortage θ when

the farmer hires locally.10 Given that the wage w is the same for local and H-2A workers,

and θ > 0, the optimal labor input will be higher when the farmer hires H-2A than when

she hires locally. Thus, the first term of the inequality (in braces) is greater than zero. The

right-hand side of the inequality is the probability of a labor shortage multiplied by the net

change in profits when a shortage occurs, which is always negative. Thus, the choice to hire

9 Since the AEWR paid to H-2As is supposed to reflect the wages in the local labor market, in theory,
the AEWR should be about the same as the local market wage. In practice, the AEWR may be higher or
lower than the local wage. We could adjust the model so that the H-2A wage is different than the domestic
wage without altering the models main predictions.

10See the appendix for a proof.
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H-2A workers depends on whether the probability of a farm labor shortage θ is sufficiently

high and the fixed H-2A costs C are sufficiently low.

Now, consider the case in which farmers are risk averse, and they maximize expected util-

ity, which is an increasing function of profits. Each farmer i has von Neumann-Morgenstern

preferences, which can be expressed by the utility function Ui (πi). In this case, a farmer

hires H-2A if E [Ui (πi) |H2A = 1] > E [Ui (πi) |H2A = 0]. A risk averse farmer will hire

H-2A workers even if the expected profit from doing so is less than that of hiring locally.

Thus, the risk averse farmer chooses to hire H-2A workers for smaller values of θ than the

risk neutral farmer (or higher costs C). In a labor market where risk preferences vary across

farmers, some farmers hire H-2A workers while others do not even if θ and H-2A costs are

the same for all farms.

When there is a positive shock to housing demand, labor demand in nonfarm sectors

shifts outward. Some local farmworkers move from agriculture to the nonfarm sector, thus

shifting the local supply of farmworkers inward and increasing the risk of a local farm labor

shortage θ. Positive housing demand shocks are therefore expected to increase the demand

for H-2A workers.11

4 Data and Measurement

We approximate H-2A employment counts by commuting zone (CZ) using two data sources.

The first source is the U.S. Department of Labor (DOL) H-2A case disclosure files, which

contain all H-2A applications for temporary labor certification by fiscal year starting in fiscal

year (FY) 2006. We complement the DOL data with the United States Citizenship and

Immigration Services (USCIS) I-129 application records from FY 2001-2017. We obtained

11 Equilibrium farm wages are expected to rise in response to an inward shift in the labor supply. Since
H-2A wages are determined by the AEWR set by the Department of Labor, H-2A wages are supposed to
be roughly equivalent to the market wage for farm workers and workers in similar employment. It is often
presumed that the AEWR is set somewhat higher than the equivalent market farm wage. However, if a local
labor market shock due to increased housing demand causes market wages to rise, the market wage might
exceed the AEWR until the DOL updates the AEWR. This wage differential would simultaneously increase
the demand for H-2A.
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these records under a Freedom of Information Act request. To our knowledge, we are the

first to analyze the USCIS data.

Both datasets include the employer name and address, the number of workers requested,

and the number of workers certified, among other variables. We use the number of workers

certified to create proxies for changes in H-2A demand, and we map locations to their

corresponding CZ.12 Since fiscal years begin in October of the previous calendar year and

employers contract H-2A workers in advance, likely determining their H-2A needs based

on the economic conditions during the previous year, we use the change in certified H-2A

workers from FY 2002-2007, 2007-2012, and 2012-2018 to proxy for the change in H-2A

demand corresponding to the housing boom from 2001-2006, the housing bust from 2006-

2011, and the housing recovery from 2011-2017. The DOL specifies the worksite location

beginning in FY 2008, which matches the employer location in most cases, except for when

the employer is a farm labor contractor (FLC). Since few of the employers before 2010

are FLCs, there is little discrepancy between worksite and employer locations in the DOL

data before FY2010. To construct our proxy for the change in CZ H-2A employment from

2006-2011 and 2011-2017, we use the DOL location of the worksite when available and the

employer location when worksite location is not available.

For the housing boom period, we proxy for the change in CZ H-2A demand using the

USCIS data. Because the employer address recorded by the USCIS is in many cases that of

the firm that filed the I-129 application on behalf of the employer, we match employer names

across datasets and transfer the location of employment from the DOL to the USCIS data.

Unfortunately, unlike the DOL, if the employer is a growers association requesting workers

on behalf of multiple farmers, the USCIS combines all employer applications into a single

record. In these cases, we cannot reliably ascertain the worksite locations.13 Thus, from

2001-2006, we drop CZs in states with a large presence of growers associations, including

12 In the DOL and USCIS datasets, the overwhelming majority of petitions requested are certified. In the
Appendix, we document that the total number of certifications is nearly identical between the two datasets.

13 In the DOL data, if associations file jointly with multiple employers the location of each employer is
recorded separately.
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North Carolina, Montana, and Idaho, and we have a somewhat smaller sample size in these

years. In the appendix, we provide a more detailed description of the datasets.

Figure 1 shows that national trends in H-2A and construction employment evolved sim-

ilarly from 2001-2017. Construction employment data come from the Quarterly Census

of Employment and Wages (QCEW), administered by the U.S. Bureau of Labor Statistics

(BLS). Changes in H-2A and construction employment mirror one another during the housing

boom of the early 2000s and during the economic recovery from 2011-2017. If construction

pulls workers from the agricultural sector when housing construction is on the rise, employ-

ers might turn to the H-2A program for additional workers. H-2A demand drops somewhat

during the housing crash from 2008-2010 while construction employment falls precipitously.

The smaller relative decline in H-2A during the Great Recession might result from workers’

reluctance to return to farm work (Richards and Patterson 1998). Thus, we expect the effect

on H-2A of an increase in housing demand to differ from that of a decrease.

Similarities between aggregate trends in H-2A and construction employment are merely

suggestive of a causal relationship between housing and H-2A demand. Many confounding

macroeconomic factors could be driving this relation. To account for confounding variables

at the national level, we estimate the effects of housing demand on H-2A by comparing

changes in outcomes across commuting zones (CZs). To measure CZ changes in housing

demand, we follow the work of Charles, Hurst, and Notowidigdo (2019). Using a simple

log-linear housing supply and demand model, Charles, Hurst, and Notowidigdo (2019) note

that housing demand shocks ∆Hit can be expressed as

∆Hit = ηDi ∆Pit + ∆Qit (1)

where ηDi is the price elasticity of housing demand, ∆Pit is the log change in local housing

prices and ∆Qit is the log change in new housing. We assume that ηDi ≈ 1 , as indicated in the

literature (see Charles, Hurst, and Notowidigdo (2019)). Thus, our proxy for housing demand
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shocks ∆Ĥit is simply the sum of the change in log prices and log of new housing produced.

We obtain annual county-level housing prices from the Federal Housing Finance Agency.

We create CZ-level housing prices by matching counties to CZs, and weighting county-level

prices by population in 2000.14 To proxy for new housing, we use annual county-level data

on new housing unit permits from the Census Building Permits Survey.

As robustness checks, we control for trends in industry employment, and as an extension

to our main analysis, we examine the effects of housing demand shocks on employment

in low-skilled sectors and farm wages. We obtain data on employment and weekly wages

by industry from the QCEW. Employment data are available for two to six-digit NAICS

industries and at the county-level. For confidentiality reasons, the publicly available QCEW

data are suppressed for county-industry pairs with few employers. We access confidential

BLS data that are nearly entirely unsuppressed from 1996-2017 regardless of the number of

employers located in a county. We describe these data in more detail in the appendix.

5 Econometric Model

To begin our analysis, we estimate the effects of local housing demand shocks on H-2A

demand by exploiting differences in outcomes across CZs and over time. We estimate the

following equation:

∆yit = β∆Ĥit + γt + εit (2)

where ∆yit is the change in the inverse hyperbolic sine (asinh) of H-2A employment in CZ

i for the following three subperiods: 2001-2006, 2006-2011, and 2011-2017.15 By expressing

14 We map counties to CZs using David Dorn’s concordance which can be accessed from
https://www.ddorn.net/data.htm.

15 The inverse hyperbolic sine transformation is closely related to the log transformation but can also
be calculated for zero values, which are common in our first period due to low H-2A use in the early
2000s. Bellemare and Wichman (2019) show that in a regression of asinh(y) on asinh(x), the coefficient
on x closely approximates the elasticity of y with respect to x. They suggest that applied researchers
interpret the coefficients of the asinh models as they would specifications with variables in logs if y and x
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the specification in first differences, we eliminate time-invariant characteristics potentially

unique to each commuting zone. The explanatory variable of interest ∆Ĥit is our proxy

for the change in housing demand. Period fixed effects γt account for nation-wide shocks.

The error term is given by εit. We cluster standard errors at the CZ level. We restrict

the analysis to CZs with at least 50 workers employed in both agriculture and construction

in our preferred specifications, though our results are not sensitive to this restriction. We

first estimate our coefficient of interest β using ordinary least squares (OLS). We repeat our

analysis using 2-stage least squares (2SLS) with instruments described below.

5.1 Instrumental Variables

One might be concerned that housing prices and construction are correlated with other

determinants of farm employment and H-2A demand, thus preventing a causal interpretation

of the OLS estimate of β. Moreover, classical measurement error in the proxy for housing

demand shocks would lead the OLS estimate to be biased downwards. We attempt to address

these issues by using two instrumental variables.

Our first instrument for housing demand shocks is constructed by detecting sharp struc-

tural breaks in a CZ’s housing price trend each period (Ferreira and Gyourko 2011; Charles,

Hurst, and Notowidigdo 2018, 2019). The magnitude of these structural breaks is a strong

predictor of housing price changes during our sample, as we show below. Much of the vari-

ation in housing prices and production during the housing boom and bust of the 2000s

stemmed from speculative activity and not from changes in fundamental factors such as pro-

ductivity, income, or population (Shiller 2009; Mayer 2011; Glaeser and Nathanson 2015).

Charles, Hurst, and Notowidigdo (2018) assume that changes in fundamentals are incorpo-

rated smoothly into prices, and breaks from trends reflect exogenous speculative activity,

are greater than 10. Because housing prices and permits are always positive, and take relatively large values,
(asinh(Pit) + asinh(Qit)) and (ln(Pit) + ln(Qit)) are nearly indistinguishable. Our results are robust to
expressing H-2A employment in logs though our standard errors are larger given that we lose the many CZs
that do not hire H-2As in 2001. For recent empirical work using the asinh transformation see Card et al.
(2020), Doran, Gelber, and Isen (2020), Bahar and Rapoport (2018),and Clemens and Tiongson (2017)).
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and thus these breaks are orthogonal to potentially confounding factors. As evidence of this

assumption’s validity, they show that the magnitude of the structural breaks is not corre-

lated with lags or pre-trends in housing prices, along with other validity tests. In table 7

in the appendix, we show that our estimated magnitude of the break is not correlated with

pre-trends in agricultural wages, employment, or acreage.

For each commuting zone from 2001-2006 and 2011-2017, we estimate a single structural

break using the regression:

ln (Pit) = αi + τit+ λi (t− t∗i )πit + εit (3)

where t∗i is the time at which the break occurs, τi is a linear time trend, πit = 1 if t > t∗i and

zero otherwise, and λi is the magnitude of the break. We estimate (3) for each t in a period

and select t∗i and λi based on the specification that returns the largest R-squared. We use our

estimates of λi to instrument for the change in the housing demand shock. For simplicity, we

use the opposite sign of the λi that we estimate from 2001-2006 (−λi) to instrument for price

changes from 2006-2011 since the magnitude of the price break during the housing boom is

highly predictive of the magnitude of the bust (Charles, Hurst, and Notowidigdo 2018).

We first estimate (3) using price data by year and quarter which is only available at the

MSA level. We annualize the magnitude of the breaks and map these to the CZ level. We

then estimate (3) using annual data, which are available for more geographic locations. We

use the λi estimated using quarterly price data when possible and annual price data when

not.

A second instrument for changes in housing demand is an estimate of the price elasticity of

local housing supply interacted with regional changes in housing prices, which are presumably

exogenous to local economic shocks. The intuition is that given that two areas experience a

similar housing demand shock, the area with the more inelastic housing supply will experience

larger price changes (Mian and Sufi 2011). Our preferred estimate comes from Guren et al.
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(2020), who infer a city’s housing supply elasticity based on its historical responsiveness

to changes in regional housing prices. For example, when housing prices appreciate in the

Northeast, after accounting for differences in local economic conditions, prices in Providence

tend to grow more rapidly than in Rochester, and thus the estimated housing supply elasticity

is smaller in Rochester than in Providence (Guren et al. 2020).

To estimate the housing supply elasticities, Guren et al. (2020) use the following specifi-

cation:

∆ ln (Pirt) = τi + ψi∆ ln (Prt) + ω
′
Xirt + εit (4)

where ∆ ln (Pirt) is the annual log change in price in city i in Census region r, ∆ ln (Prt) in

the regional house price (excluding city i’s price from the computation). Xirt is a vector of

controls that are meant to capture other determinants of local prices that may be correlated

with ψi∆ ln (Prt) such as the industrial composition of a city. The inverse of the city-specific

housing supply elasticity is ψi. Their instrument, which they refer to as a “sensitivity

instrument,” is given by ψ̂i∆ ln (Pirt), where ψ̂i is the OLS estimate of ψi. We map the

Guren et al. (2020) elasticities to the CZ level. Because the sensitivity instrument is only

available for MSAs, we use a smaller set of commuting zones when we use this instrument

than when we use the structural break instrument.1617

16 A second estimate of the housing supply elasticity at our disposal is that of Saiz(2010), which has
been used in recent work to identify the effects of housing wealth shocks, which are a function of housing
prices, on retail employment and other outcomes (e.g., Mian, Rao, and Sufi 2013; Mian and Sufi 2014). The
Saiz elasticity is partly based on geographic barriers to construction, such as oceans and steep topography.
Davidoff (2016) contends that the same geographic features that constraint land development are also desir-
able amenities for buying a home and are correlated with other drivers of wealth (e.g., productivity growth).
Guren et al. (2020) address Davidoff’s concerns by controlling for long-run growth trends in prices, and other
endogenous variables. Importantly, the sensitivity instrument is a better predictor of house prices than the
Saiz instrument, especially outside the boom and bust periods. Nonetheless, in unreported regressions we
find similar results when instrumenting housing demand shocks using the Saiz elasticity instrument.

17 We compute the ψ̂i using the data and code provided in the supplementary material in Guren et al.
(2020). For simplicity, we compute the ψ̂i using all years in their sample.
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6 Main Results

In table 1, we present our baseline OLS and 2SLS results. In column (1), we report estimates

of β from estimating equation (1) using OLS. We find a positive relationship between housing

demand shocks and H-2A employment, and the point estimates are strongly statistically

significant (t-stat = 4.2). This estimate implies that a 1% increase in CZ housing demand

caused a 0.42% increase in H-2A employment. In columns (2) and (3) we estimate the effects

of housing demand shocks on H-2A demand using 2SLS. We instrument for housing demand

using structural breaks in housing prices in column (2) and the housing supply elasticity in

column (3). We report the first stage results in panel II of table 1. Both instruments are

highly predictive of changes in housing demand and produce large F-statistics. We find that

the estimated magnitude of the coefficient on housing demand is larger when we use 2SLS.

The 2SLS results indicate that a 1% increase in CZ housing demand caused a 0.72-0.84%

increase in H-2A demand. Given that from 2001-2017 a one standard deviation change

in housing demand across CZs was 1.03, our results imply that a one standard deviation

increase in housing demand led to a 74-87 log point increase in H-2A demand. Thus, H-2A

demand appears highly sensitive to changes in local housing demand.

Table 2 shows that our results are not driven by any particular time period and that

housing shocks have larger marginal effects on H-2A demand when housing demand is in-

creasing than when it is decreasing. The OLS results in column (1) show positive marginal

effects in all three sub-periods. The marginal effects are somewhat smaller during the hous-

ing bust from 2006-2011 (panel II). However, the coefficient on changes in housing demand

is highly statistically significant in all three periods using OLS. The 2SLS results in columns

(2) and (3) show larger effects of housing demand booms from 2001-2006 on H-2A (panel

1) than in either of the periods that follow. These results indicate that a 1% increase in

housing demand within a CZ led to a 1.4-2.1% increase in H-2A employment from 2001-2006

and an estimated 0.56-0.84% increase in H-2A from 2011-2017. The effect of a 1% change

in housing demand on H-2A during the housing bust from 2006-2011 in the 2SLS models is
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only 0.22-0.30%, although these effects are not statistically significant. The smaller effect

we find during the housing bust is perhaps unsurprising since previous literature finds that

workers are hesitant to move back to agriculture from the nonfarm sector even when relative

wages in the farm sector rise (Richards and Patterson 1998).

7 Robustness and Extensions

While we believe our instruments address endogeneity issues with our proxy for changes in

housing demand, one might still be concerned that certain omitted factors potentially corre-

late with housing price breaks or the housing supply elasticity instrument and simultaneously

affect H-2A demand. For example, one might worry that national changes in agricultural

commodity demand or immigration could affect farm labor demand differentially across re-

gions and correlate with housing demand shocks. In this section, we address these concerns

by repeating our analysis including controls for shocks to farm labor demand and immigrant

labor supply.

Furthermore, we investigate plausible mechanisms by which housing demand shocks

might affect H-2A demand. We first investigate whether Charles, Hurst, and Notowidigdo

(2018, 2019)’s findings that housing demand shocks led to increased MSA employment in

construction and other low-skilled sectors during the boom of the 2000s holds in our sample

of CZs from 2001-2017. Second, we seek evidence that increasing housing demand leads to

an inward shift in the local farm labor supply. We estimate the effects of housing demand

shocks on farm wages, which should increase when there is an inward shift in local farm

labor supply barring changes in technology or crop acreage (Clemens, Lewis, and Postel

2018). Lastly, we test the effects of housing demand shocks on acreage of labor-intensive

fruit and vegetable commodities. One would expect an inward labor supply shift to cause

labor-intensive agricultural production to decrease. Nevertheless, our model predicts that

reduced production risk associated with contracting H-2A workers could mitigate output
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losses stemming from negative labor supply shocks, and thus the effects of housing demand

shocks on crop acreage is theoretically ambiguous.

7.1 Farm Employment and Immigration Controls

One potential concern in our main analysis is that unobserved shocks that directly affect

food demand, and thus H-2A labor demand, may simultaneously affect the local demand

for housing. For example, one may worry that positive wealth shocks attributed to rising

home values might increase local food expenditures and increase the demand for workers

on local farms. However, since agricultural products are traded and sold in national and

international markets, and demand for food is highly inelastic (Fan, Pena, and Perloff 2016;

Richards 2018), local wealth shocks are unlikely to affect local agricultural demand and H-2A

demand.

Nevertheless, national or international shocks to the demand for specific agricultural

goods may increase agricultural wealth in the geographic locations where they are produced

and simultaneously increase the demand for farm workers and housing demand. For example,

a positive shock to the national demand for strawberries could increase farm income and

labor demand in regions that specialize in strawberry production, thus leading to a local

increase in housing demand. To account for this possibility, we construct two controls for

local changes in agricultural employment. First, we control for a variable similar to that

developed by Bartik (1991).18 Our Bartik control for agriculture is intended to capture local

shocks that stem from changes to aggregate agricultural product demand. The idea is to

predict the change in CZ farm labor demand for a given agricultural industry if the industry

grew at the same rate as its national counterpart. 19

Second, we also control for two-digit NAICS employment shares, including the share in

18 These variables are commonly referred to as “Bartik instruments” since they tend to be used as instru-
mental variables, though they are also used in the reduced form. In the immigration literature, see Kerr
and Lincoln (2010), Peri, Shih, and Sparber (2015), and Kerr, Kerr, and Lincoln (2015), for examples of
Bartik-type variables used as explanatory variables or controls.

19 We construct our agriculture Bartik control as follows:
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agriculture, interacted with time fixed effects as in Mian and Sufi (2014) and Guren et al.

(2020) Mian and Sufi (2014) and Guren et al. (2020). Thus, we control for industry-specific

shocks that may affect local housing demand and labor availability within a commuting

zone.20

Another concern is that shocks to the local supply of immigrants from Mexico, driven

by changes in national migration trends (e.g., declining fertility rates in Mexico), may affect

housing demand and employment in low-skilled sectors, including agriculture (Saiz 2007;

Cortes 2008). A negative immigration shock would presumably lead to lower local housing

demand and agricultural supply but higher H-2A demand. Thus, these negative shocks could

bias our estimated coefficient towards zero.21

We account for this possibility using two variables commonly used in the immigration

literature to account for changes in the local supply of immigrant workers that stem from

changes in supply-push factors abroad (e.g., Card 2001; Peri 2012). First, we control for the

Mexican-born share of the population interacted with time fixed effects, as in Card and Lewis

(2007) and Cadena and Kovak (2016). We use the 2000 Census to construct the Mexican-

born population shares in the first two subperiods, and the pooled 2005-2010 American

Community Survey (ACS) estimated population shares in the last subperiod. Second, we

control for the CZ’s distance to the Mexican Border interacted with time fixed effects since

BAit =
∑
m

sim,2001 ∗
∆Emt

Emt

where sim,2001 is the 2001 share of total agricultural employment in CZ i in industry m, and ∆Emt

Emt
is the

national growth rate of employment in that industry (excluding the contribution of CZ i). In computing
the measure, we use six-digit NAICS industries that are highly exposed to the H-2A program (e.g., fruits,
vegetables, tobacco, and FLCs).

20 In unreported regressions, we directly control for agricultural employment and fruit and vegetable
acreage. While endogenous to housing shocks, and thus not proper controls, our results are robust to
accounting for these variables. Acreage data are taken from the U.S. Census of Agriculture.

21 By increasing employment demand in low-skilled sectors, housing demand shocks could attract new
immigrants to the local labor market. If for some reason some of these new immigrants take jobs in the farm
sector, then housing shocks may increase the local farm labor supply, decreasing H-2A demand. While we
do not believe this channel to be important in our setting, this type of migration does not pose problems
to our identification approach since it occurs in response to housing shocks, as opposed to causing them. In
this case, migration is just another mechanism by which housing shocks could affect H-2A demand.
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the distance to Mexico is likely inversely related to the size of U.S.-Mexico migration flows.

The CZ distance to the Mexican border variable comes from Smith (2012).

In table 3, we show that our findings are robust to accounting for farm employment and

immigration shocks. Column 1 shows our benchmark OLS estimate from the first column

of table 1, where we include only controls for time fixed effects. In the following columns,

we sequentially add control variables, and the estimated coefficients remain qualitatively

similar from one column to the next. We find little change in the estimated coefficient

after controlling for agricultural employment shocks (column 2). Controlling for changes in

other industry employment and Mexico-U.S. migration decreases the estimated coefficient

on housing demand from 0.42 (in column 1) to 0.40 (in column 3). In column 4, we control

for the share of the CZ population that is rural, a dummy variable set to one if an E-verify

mandate was active in the state during a given period, and regional trends. Including the rest

of the controls increases the OLS estimate back to the benchmark of 0.42, without altering

the estimate’s precision by much.

In columns 6 and 7, we present our 2SLS estimates using as instruments the magnitude of

the structural break and the sensitivity instruments in each column, respectively. In panel II

we report the first stage estimates associated with the results in panel I. After including our

controls, both instruments remain very strong predictors of housing demand changes with

large first stage F-statistics. Our 2SLS results are a bit larger than the corresponding OLS

estimates in column 4. While the standard errors are larger, when using instruments, the

results are statistically significant in all specifications. The 2SLS results including additional

controls indicate that a 1% increase in housing demand causes a 0.62-0.97% increase in H-2A

demand.
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7.2 Housing demand shocks, farm wages, fruit and vegetable acreage,

and employment in construction and other low-skilled sectors

We suggest that housing demand shocks affect H-2A demand through their effects on em-

ployment demand in nonfarm industries that likely compete with agriculture for low-skilled

workers. We look for evidence to support this hypothesis by corroborating Charles, Hurst,

and Notowidigdo (2018, 2019)’s findings on the positive effects of housing demand on con-

struction and low-skilled employment using our sample of CZs from 2001-2017. If higher

housing demand increases construction and other low-skilled sector labor demand and pulls

workers from agriculture, we should find positive housing effects on construction and low-

skilled employment. In the absence of labor saving technology adoption or adjustments

towards less labor-intensive crops, we would also expect to see agricultural wages rise and

domestic farm employment to fall in response to an inward shift in the farm labor supply as

workers migrate to the nonfarm sector. We can obtain mean weekly farm wages by county

from the QCEW. The QCEW also records employment by sector, but it does not indicate

which states include H-2A workers and which do not. Thus, we investigate the effects of

housing demand on farm wages only.22 Finally, we test whether housing demand shocks have

any effect on total fruit and vegetable acreage in production since fruits and vegetables have

large seasonal fluctuations in labor demand and are thus vulnerable to labor supply shocks.

One challenge to estimating how opportunities in nonfarm sectors affect agriculture is

that it is not completely clear which sectors compete with agriculture for similarly skilled

workers (Richards and Patterson 1998). To construct our “low-skilled” sector employment

measure, we use employment in construction, manufacturing, retail, administrative and sup-

port services, and hospitality (NAICS 23, 31-33, 44-45, 56, and 72).23 We use mean weekly

22 According to the Rural Migration News (2020), employers in California and Washington must report H-
2A workers in Unemployment Insurance, and thus include them in their QCEW data while Florida does not.
Authors’ conversations with unemployment offices in North Carolina indicate that H-2A are not included in
North Carolina’s QCEW data, and the office in Georgia was unable to provide an answer. Due to increased
phone traffic to unemployment insurance offices during the recession in 2020, the authors did not continue
gathering these data.

23 It is worth nothing that we could attempt to estimate the effects of local labor market competition on
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wages in crops, livestock, and support services (NAICS 111,112, and 115).

In table 4, we show that consistent with the literature, housing demand shocks have

substantial impacts on construction employment and low-skilled employment. In the table,

we also show that increases in housing demand raise farm wages but do not affect fruit and

vegetable production. Panel I of table 4 shows the estimated effects of housing demand shocks

on construction employment, panel II on low-skilled employment, panel III on mean weekly

farm wages, and panel IV on fruit and vegetable acreage. Column 1 shows the results from

the OLS specification, column 2 from the 2SLS specification using the structural breaks

instrument, and column 3 from 2SLS using the sensitivity instrument. All specifications

include time FE and cluster standard errors at the CZ level. We find statistically significant

positive effects of housing demand shocks on construction and other low-skilled employment

and farm wages in all specifications. We find no discernible effect of housing demand shocks

on fruit and vegetable acreage.

Our 2SLS results in column 2 show that from 2001-2017, a 1% increase in housing de-

mand caused a 0.38% increase in construction employment, 0.13% increase in low-skilled

employment, and a 0.045% increase in weekly wages. A one standard deviation (1.03) in-

crease in housing demand increased construction employment by 39 log points, low-skilled

employment by 13 log points, and weekly farm wages by 4.6 log points. These findings are

consistent with the notion that housing shocks pull workers from the agricultural sector into

construction and other low-skilled labor sectors, leading to a tightening of the farm labor

supply. Moreover, in response to the shock, our results are consistent with producers ad-

justing in part by hiring H-2A, which could prevent meaningful declines in output and fruit

and vegetable acreage.

Our findings differ from those of Clemens, Lewis, and Postel (2018), who find no de-

tectable effect on local wages stemming from the inward shift in the farm labor supply

H-2A employment by examining how H-2A uptake across CZs varies with changes in low-skilled employment
outcomes. However, in addition to being unclear which sectors compete with agriculture, we do not have
valid instruments for low-skilled employment. Nonetheless, in the Appendix (table 8) we show that H-2A
uptake is strongly correlated with increases in employment in construction and in the low-skilled sector.
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attributed to the termination of the Bracero Program in 1964 .We suspect that this is due,

at least in part, to a lack of newly available labor-saving technologies for agricultural produc-

tion in the early 21st century. Adoption of new labor-saving technologies, like the automated

tomato harvester, and reduced production of other labor-intentensive crops prevented farm

wages from rising after Bracero exclusion (Clemens, Lewis, and Postel 2018; Taylor and

Charlton 2018).

In contrast, labor-augmenting technologies that raise both worker productivity and labor

demand were more commonly available for various fruits and vegetables in the early 21st

century. Examples of such technologies include hydraulic platforms that replace ladders in

orchards and reduce time spent moving from tree to tree and mobile conveyor belts that

reduce time and burden carrying heavy loads of fruit. The adoption of these technologies

have been shown to increase farm wages in part by raising labor productivity (Hamilton et al.

2020). Thus to the extent that inward shifts in the farm labor supply caused by housing

demand shocks increased adoption of labor-augmenting technologies, we might expect farm

wages to rise even more, and perhaps without observing any significant losses in output.24

And to the extent that contracting H-2A workers reduces production risk, by hiring H-2A,

agricultural production may remain steady when farmers face inward shifts in the supply of

local farm workers. 25

24Notably, in response to negative labor supply shocks, producers that adopt labor augmenting technologies
may increase their demand for labor. Thus, even if producers do not adopt H-2A, it is theoretically unclear
whether the decline in labor supply would lead to a noticeable decline in total employment. In unreported
regressions, we find little evidence that housing shocks affect QCEW total farm employment (i.e., taking no
account for state-to-state differences in H-2A inclusion).

25Since farmers can only obtain H-2A certification if they can provide substantial evidence that H-2A
workers will not adversely affect the employment and wages of similarly skilled workers, we would expect
domestic farm wages to rise as local farm labor supply shifts inward, even if employers simultaneously hire
additional H-2A workers to compensate for the loss of local workers. However, decreased production risk
could mitigate output losses associated with the increased labor cost.
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8 Conclusion

The H-2A guest worker program was created with the passage of IRCA in 1986 as a con-

cession to agricultural advocates who maintained that domestic workers would not perform

seasonal farm work. Agricultural advocates feared that unauthorized immigrants who re-

ceived amnesty through IRCA would migrate to nonfarm jobs and that increased immigration

enforcement would discourage new immigrants from coming to U.S. farms. Fears of farm

labor shortages were not realized in the years directly following IRCA, and there was little

demand for H-2A workers for over a decade and a half. However, H-2A employment increased

by more than 450% between 2001 and 2019, even in spite of farm industry complaints that

the program is costly and confusing to navigate.

Agricultural economists have generally attributed the rising demand for H-2A workers

to a declining U.S. farm labor supply (Devadoss, Zhao, and Luckstead 2020; Luckstead and

Devadoss 2019; Zahniser et al. 2018). However, there is little econometric work examining

the causes of the recent rise in H-2A employment. Many factors may have contributed

to a tightening of the U.S. farm labor supply. The agricultural transformation is currently

underway in rural Mexico (Charlton and Taylor 2016). Mexican immigration is on the decline

(Hanson, Liu, and McIntosh 2017). Farm workers are more settled and less willing to migrate

for farm work (Fan et al. 2015). Immigration enforcement has exacerbated the incidence of

farm labor shortages and led some farmers to invest in agricultural technologies or transition

away from labor-intensive crop or livestock production altogether (Charlton and Kostandini

2020; Devadoss, Zhao, and Luckstead 2020; Ifft and Jodlowski 2016; Kostandini, Mykerezi,

and Escalante 2014; Richards 2018). These factors likely play a key role in the recent increase

in H-2A take-up and provide the backdrop for our analysis. To our knowledge, this is the

first paper that econometrically estimates the H-2A employment effects of local economic

factors that shift the local farm labor supply.

We find that increases in housing demand in a commuting zone during 2001-2017 led to

higher H-2A employment. A 1% increase in housing demand leads to a 0.40-0.97% increase in
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H-2A employment. Equivalently, a one standard deviation change in housing demand across

CZs during 2001-2017 led to a 41-100 log point increase in H-2A employment. Our results are

robust to the inclusion of controls for shocks to agricultural labor demand and immigration.

We also find some evidence to support our hypothesis that positive housing demand shocks

increase H-2A demand by pulling local workers from the agricultural to non-agricultural

sectors. Specifically, we find that, from 2001 to 2017, a one standard deviation increase in

housing demand increased construction employment by 39 log points, low-skilled employment

by 13 log points, and weekly farm wages by 4.6 log points. These findings are consistent

with the housing literature (e.g., Charles, Hurst, and Notowidigdo 2018, 2019; Mian and

Sufi 2014), showing that housing demand shocks had strong impacts on employment in

construction and other low-skill nontradable sectors during the boom and bust of the 2000s.

Taken together, our findings demonstrate that the farm labor market is highly sensitive to

changes in the local nonfarm economy, and H-2A can help farmers adjust to inward shocks

in the local farm labor supply.

We believe our findings to be of interest to agricultural leaders, rural planners, and

policymakers. There have been many attempts to reform the H-2A program to make the

application process more streamlined and more accessible to a wider variety of farmers. To

date, there have been no significant changes to the H-2A program since its inception in 1986.

Increased take-up of the program in recent years has inspired new interest in legislation

to update the 34-year-old guest worker program. The Farm Workforce Modernization Act

passed the House in December 2019 and received bipartisan support, and it currently awaits

Senate approval. This study, along with other rigorous analyses of H-2A demand and farm

labor supply, could help inform lawmakers, worker advocates, and agricultural industry

leaders to make provisions that benefit farm employers, workers, and rural economies alike.
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Figure 1 – Growth in H-2A and Construction Employment, 2001-2017

Notes: Data on construction employment (calendar year) come from the Quarterly Cen-

sus of Employment and Wages, U.S. Bureau of Labor Statistics. Data on H-2A certified

applications (fiscal year) are taken from I-129 records obtained from the U.S. Citizenship

and Immigration Services.
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Table 1
H-2A Employment and Housing Demand Shocks, Baseline Estimates

(1) (2) (3)
OLS 2SLS 2SLS

Struct. Break IV Sensitivity IV

I. Dep.Var.: ∆asinh(H-2A), 2001-2017

Housing Demand Change 0.42*** 0.72*** 0.84***
(0.10) (0.25) (0.27)

Time Fixed Effects Yes Yes Yes
N 1040 1040 708
First Stage F-Statistic 200.0 240.3

II. First Stage

Instrument 5.33*** 2.42***
(0.38) (0.16)

R-squared 0.670 0.780

Notes: Table 1 reports the baseline OLS (column 1) and 2SLS results (columns 2-3). The
explanatory variable is the proxy for changes in housing demand defined as the change in
the sum of log housing prices and new building permits. In column 2, we instrument housing
demand changes using the magnitude of the structural break, and the sensitivity instrument
in column 3. We include only CZs with at least 50 workers employed in both agriculture and
construction. For 2001-2006, we exclude CZs in states for which we do not have reliable H-2A
counts in the USCIS data. All specifications include time fixed effects, and cluster robust
standard errors at the CZ level. All models are unweighted. ***,**,* denotes significance at
1%, 5%, and 10% level respectively.
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Table 2
H-2A Employment and Housing Demand Shocks, Separately by Period

Dep.Var.: ∆asinh(H-2A)
(1) (2) (3)

OLS 2SLS 2SLS
Struct. Break IV Sensitivity IV

I. Period 2001-2006

Housing Demand Change 0.49*** 1.42*** 2.09**
(0.18) (0.53) (0.84)

N 312 312 216
First Stage F-Statistic 98.3 53.9

II. Period 2006-2011

Housing Demand Change 0.37*** 0.22 0.30
(0.12) (0.36) (0.23)

N 364 364 246
First Stage F-Statistic 47.1 199.5

III. Period 2011-2017

Housing Demand Change 0.43*** 0.56** 0.84**
(0.16) (0.28) (0.41)

N 364 364 246
First Stage F-Statistic 104.9 123.2

Notes: Table 2 reports the baseline OLS (column 1) and 2SLS results (columns 2-3) sep-
arately by period. The explanatory variable is the proxy for changes in housing demand
defined as the change in the sum of log housing prices and new building permits. In column
2, we instrument housing demand changes using the magnitude of the structural break, and
the sensitivity instrument in column 3. We include only CZs with at least 50 workers em-
ployed in both agriculture and construction. For 2001-2006, we exclude CZs in states for
which we do not have reliable H-2A counts in the USCIS data. All specifications include time
fixed effects, and cluster robust standard errors at the CZ level. All models are unweighted.
***,**,* denotes significance at 1%, 5%, and 10% level respectively.
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Table 4
Housing Demand Change, Employment in Construction and other Low-skill
Sectors, Farm Wages, and Fruit and Vegetable Acreage

(1) (2) (3)
OLS 2SLS 2SLS

Struct. Break IV Sensitivity IV

I. Dep Var: Construction Employment

Change in Housing Demand 0.15*** 0.38*** 0.30***
(0.01) (0.03) (0.03)

First Stage F-Statistic 87.9 105.8
N 1040 1040 708

II. Dep Var: Low-Skilled Employment

Change in Housing Demand 0.05*** 0.13*** 0.10***
(0.01) (0.01) (0.01)

First Stage F-Statistic 87.9 105.8
N 1040 1040 708

III. Dep Var: Farm Weekly Wages

Change in Housing Demand 0.022*** 0.045*** 0.032**
(0.006) (0.014) (0.014)

First Stage F-Statistic 92.3 104.5
N 1028 1028 699

IV. Dep Var: F&V Acreage

Change in Housing Demand -.03 -0.07 -0.15
0.04 0.13 0.12

First Stage F-Statistic 80.7 103.2
N 1013 1013 702

Notes: In panels I,II, III, and IV the dependent variables are the change in log employment in the construction sector, em-
ployment in low-skilled sectors, weekly farm wages, and fruit and vegetable acreage, respectively. low-skilled employment is
defined as employment in construction, manufacturing, retail, administrative and support services, and hospitality (NAICS
23, 31-33, 44-45, 56, and 72). We use the log change in acreage from 2002-2007, 2007-2012, and 2012-2017 to proxy for the
changes corresponding to the housing boom from 2001-2006, the housing bust from 2006-2011, and the housing recovery from
2011-2017. The explanatory variable is the proxy for changes in housing demand defined as the change in the sum of log housing
prices and building permits. In column 2, we instrument housing demand changes using the magnitude of the structural break,
and the sensitivity instrument in column 3. We include only CZs with at least 50 workers employed in both agriculture and
construction. For 2001-2006, we exclude CZs in States for which we do not have reliable H-2A counts in the USCIS data. All
specifications include time fixed effects and the rest of the controls described in table 3, and cluster robust standard errors at
the CZ level. All models are unweighted. ***,** denotes significance at 1%, and 5% level respectively.
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9 Appendix

9.1 Data

We obtain H-2A data from two data sources: the Department of Labor (DOL) disclosure

data, which are publicly available, and the U.S. Citizenship and Immigration Services (US-

CIS) I-129 individual records, which we obtained through a Freedom of Information Act

(FOIA) request. The primary advantage of the USCIS data is that they include information

on H-2A certified applications from 2001 and the DOL data only from 2006. Below, we

describe differences across data sources and how we combined the datasets.

9.1.1 Comparing Totals among H-2A Data Sources (DOL, USCIS, DOS)

Three federal agencies play a role in the H-2A application process: the DOL, the USCIS, and

the U.S. Department of State (DOS). The employer first files a labor certification application

with the DOL and then an I-129 with the USCIS. If outside of the United States at the time

of application, the worker submits the I-129 alongside the rest of the application documents

to the DOS at a US consulate. The DOS ultimately issues the visa.

Figure 2 shows the national totals for certified DOL labor certifications, USCIS I-129

applications, and the DOS number of H-2A visas granted. USCIS and DOL totals are

very close to each other, which lends some support to our approach to combine datasets in

our analysis. While the three series follow the same trend, DOL and USCIS applications

are always higher than DOL visas granted primarily because the same worker may obtain

multiple labor certifications and I-129s because of job extensions, employer changes, etc.26

Job extensions and employer changes require filing a new I-129, and generally, a new labor

certification, but DOS is not involved in this process. It is worth noting that the DOS only

releases national summaries on H-2A, and thus, visa data are not suitable for our analysis.

26 There are other reasons for this discrepancy including that, after the USCIS approves an applicants
petition, (1) DOS may deny the visa request if the applicant fails the screening process, (2) the applicant
may decide not to apply for the visa.
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Figure 2 – H-2A certified applications and visas granted, 2001-2017

Notes: Data on H-2A certified applications are from I-129 records obtained from the

USCIS, and from the DOL Disclosure data. Data on visas granted are from the DOS.

9.1.2 Data issues

In many instances, the employer’s location recorded in the I-129 files is that of the firm that

filed the I-129 application on behalf of the employer (e.g., a law firm), which may be located

in a different commuting zone (CZ). To deal with this issue, we identify the likely workplace

by matching the DOL and USCIS data by employer name and mapping employer location

in the DOL to the USCIS data. We use standard fuzzy matching techniques available in

Stata (reclink2 and associated programs) to match employer names that are misspelled in

one dataset or the other.

After matching, there are at least two remaining issues to address. The first is that the

USCIS data only records the primary employer’s name when an H-2A employee is contracted
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to work for multiple employers (termed “joint employment”). Joint employment is a com-

mon practice of growers associations such as the North Carolina Growers Association, the

New England Apple Council, and the Western Range Association. Hence, from 2001-2006,

we exclude all CZs in North Carolina, all New England States, and mountain states (ID,

WY, MT, CO, and UT), where joint employment through a growers association is common.

Nevertheless, our estimated results are qualitatively unchanged even when we include CZs

in these states.

The second issue is that the USCIS reports only the employer location and not the

worksite location, and these two locations could differ. For 2008-2017, the DOL reports

both the worksite and employer locations, so we can compare the locations in the DOL data

during this time. In most cases, the employer county location matches the worksite location

when individual farms apply for the H-2A position.27 Discrepancies primarily arise when

farm labor contractors (FLCs) apply for H-2A positions and contract workers to work on

another firm’s farm. Since the FLC share of H-2A employment is very small before 2010, we

expect few discrepancies in employer and worksite locations when using the USCIS data from

2001-2006. Thus, we assign H-2A positions to CZs in the USCIS data using the reported

employer location in the DOL disclosure data from 2006-2017.

9.1.3 QCEW

We use nearly completely unsuppressed Quarterly Census of Employment and Wages (QCEW)

data from the Bureau of Labor Statistics (BLS). Unlike the publicly available QCEW data,

our data do not suppress employment in industries with few firms in a single county. We

accessed data from 1996-2017.28 These data are fully unsuppressed in 38 states. For 11

states (CT, FL, KY, MI, MS, NH, NY, NC, RI, VT, WY), the data are suppressed in some

27 To be precise, the DOL data contain the employer’s address, including the zip code. We use zip codes to
assign employer counties to applications. For worksite location, the data report the worksite state starting
in FY 2007 and the worksite city starting in FY 2008. We use the city and state to assign a worksite county
to applications.

28 The 1996-2000 data use the SIC industry classification. Data for 2001-2017 use the NAICS classification.
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years but not in others. For MA, the data are always suppressed, and thus we do not include

MA in our regressions.

For consistency, for CZs in states with some suppression, we construct time-varying CZ

employment variables by including only counties that are always unsuppressed from 2001-

2017 and are thus in the public data. Because we have unpressed data for nearly all states at

some point in time, we can check whether employment in a CZ can be closely approximated

with the public data. In states with some suppression, we keep only CZs for which the share

of disclosed employment is above 75% of total employment.

9.2 Summary Statistics

Tables 5 and 6 present summary statistics of the main variables in this study.

9.3 Pre-Trends Tests

Table 7 shows the results from regressing pre-trends in QCEW farm employment and weekly

wages (1996-2000) and Census of Agriculture acres (1997-2002) on our instruments and the

housing demand shock for the 2001-2006 period. We find no evidence of significant pre-

trends in agricultural employment, wages, or acreage correlated with exposure to housing

demand shocks from 2001-2006.

9.4 H-2A and Construction and Low-Skilled Employment

In table 8, we show OLS estimates from regressing H-2A on construction and low-skilled

employment. We find a statistically significant positive association between construction and

low-skilled employment and H-2A demand, even after controlling for immigration and farm

production shocks. Because we do not have valid instruments for low-skilled employment,

these coefficients may be biased estimates of a causal effect of local labor market competition

on H-2A employment. However, we find it comforting that the estimated relationship is
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statistically significant and of the correct sign.

9.5 Theoretical proof

We want to show that optimal inputs (and thus output) are decreasing in the risk of a farm

labor shortage θ. We consider the two-input case. Let fz and fzz be the first a second

derivates of f w.r.t to Z. We assume that fL, fX > 0, fLL, fXX < 0, and fLX = fXL > 0.

The risk neutral farmer solves the following optimization problem:

max
L, X

(1− θ) [pf (L,X)− wL− rX] + θ (−rX)

The First Order Conditions (FOCs) are given by

pfL − w = 0

pfX −
r

(1− θ)
= 0

Note that J =

pfLL pfLX

pfLX pfXX

 is the Jacobian matrix, and its determinant |J | =

pfLLpfXX − pfXLpfLX > 0 given strict concavity of the production function. Totally differ-

entiating the FOCs and rearranging we obtain:

 dL
dθ

dX
dθ

 = − 1

|J |

 pfXX −pfLX

−pfXL pfLL


 0

− r
(1−θ)2



where

 0

− 1
1−θ

 is the partial derivatives of the FOC with respect to θ and 1
|J |

 pfXX −pfLX

−pfXL pfLL


is the inverse of the Jacobian matrix. Thus,

dL

dθ
= − 1

|J |

(
prfLX

(1− θ)2

)
< 0
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since 1
|J | > 0 and

(
prfLX

(1−θ)2

)
> 0 .

And

dX

dθ
=

1

|J |

(
prfLL

(1− θ)2

)
< 0

since 1
|J | > 0 and prfLL

(1−θ)2 < 0 . Thus, optimal labor and other inputs, and hence total

output, are decreasing in the risk of a farm labor shortage.
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Table 5
Means and Standard Deviations of Main Variables

2001-2006 2006-2011 2011-2017 2001-2017 01-06 & 11-17
(1) (2) (3) (4) (5)

∆asinh(H-2A) 2.00 -0.27 1.68 1.09 1.83
(2.24) (1.63) (2.12) (2.24) (2.18)

Housing Demand Change 0.42 -1.09 0.65 -0.03 0.54
(0.63) (0.73) (0.65) (1.03) (0.65)

∆ln(Low-Skill Emp) 0.02 -0.10 0.10 0.01 0.06
(0.09) (0.09) (0.08) (0.12) (0.10)

∆ln(Construction) 0.11 -0.28 0.15 -0.01 0.13
(0.18) (0.24) (0.19) (0.28) (0.19)

∆ln(Weekly Farm Wage) 0.17 0.14 0.20 0.17 0.18
(0.12) (0.11) (0.10) (0.11) (0.11)

N 312 364 364 1040 676

Notes: This table reports summary statistics for the main variables used in this study. The
proxy for changes in housing demand defined as the change in the sum of log housing prices
and building permits. Standard deviations are reported in parenthesis.
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Table 6
Means and Standard Deviation of H-2A Employment (levels)

2001 2006 2011 2017
(1) (2) (3) (4)

H-2A Workers 70.21 183.68 176.44 544.60
(587.55) (400.70) (458.96) (1295.78)

asinh(H-2A) 1.69 3.91 3.63 5.31
(2.26) (2.45) (2.53) (2.20)

N 364 364 364 364

Notes: This table reports means and standard deviations for the level of H-2A employment
for the CZs in our sample. Standard deviations are reported in parenthesis.
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Table 7
H-2A Employment, Housing Demand Shocks and Filer Exposure, 2011-2017

Dep.Var.: ∆asinh(H-2A)
(1) (2) (3)

OLS 2SLS 2SLS
Struct. Break IV Sensitivity IV

I.

Change in Housing Demand (2011-2017) 0.47*** 1.20*** 1.77***
(0.17) (0.35) (0.56)

Intermediary Exposure (CZ Level) 1.23*** 1.27*** 1.01***
(0.30) (0.31) (0.39)

First Stage F-Statistic 57.8 62.3

II.

Change in Housing Demand (2011-2017) 0.42** 1.17*** 1.77***
(0.17) (0.37) (0.58)

Intermediary Exposure (State Level) 1.46*** 1.39*** 0.63
(0.36) (0.37) (0.53)

First Stage F-Statistic 57.3 60.6

N 364 364 246
Controls X X X

Notes: In panel I, the intermediary exposure variable is the share of CZ H-2A certifications
where the application was filed by a consulting agency, a law firm, or a growers association
in the presample. In panel II, the intermediary exposure variable is the share of state H-2A
certifications where the application was filed by a consulting agency, a law firm, or a growers
association. For CZs located in more than one state, we use the state with the largest
fraction of the population of the CZ. The proxy for changes in housing demand is defined
as the change in the sum of log housing prices and new building permits. In column 2, we
instrument housing demand changes using the magnitude of the structural break, and the
sensitivity instrument in column 3. We include only CZs with at least 50 workers employed in
both agriculture and construction. All specifications include the controls described in table
3 and cluster robust standard errors at the CZ level. All models are unweighted. ***,**,*
denotes significance at 1%, 5%, and 10% level respectively.
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Table 8
Pre-period Checks

∆ln(Emp) ∆ln(Wages) ∆ln(Acre) ∆ln(Acre F&V) ∆ln(Land Value)
(1996-2000) (1996-2000) (1997-2002) (1997-2002) (1997-2002)

(1) (2) (3) (4) (5)

I.
Struct. Break IV 0.16 -0.13 -1.69 -1.32* -0.14

(0.30) (0.12) (1.11) (0.72) (0.20)

N 298 298 298 298 298
R-squared 0.146 0.123 0.424 0.114 0.225

II.
Sensitivity IV 0.07 0.06 -0.34 0.06 0.06

(0.24) (0.06) (0.40) (0.28) 0.17

N 207 207 207 207 207
R-squared 0.112 0.232 0.450 0.119 0.241

III.

∆Ĥ -0.02 0.01 -0.01 0.08 -0.02
(0.02) (0.01) (0.07) (0.15) (0.01)

N 298 298 298 298 298
R-squared 0.146 0.124 0.419 0.113 0.227

Notes: In panels I,II, and III, the explanatory variables are the (2001-2006) magnitude of the structural break, the sensitivity
instrument, and the proxy for the change in housing demand, respectively. The proxy for changes in housing demand is
defined as the change in the sum of log housing prices and building permits. In columns 1-5, the dependent variables are the
change in the log of average employment and and weekly wages in agriculture for 1996-2000, and of total acres, acres in fruits
and vegetables, and land values, as described in the column headings. Employment and wage data come from the QCEW
confidential dataset, and acreage and land values data from the 1997 and 2002 Agriculture Censuses. All specifications include
the controls described in table 3, and cluster robust standard errors at the CZ level. All models are unweighted. ***,**,*
denotes significance at 1%, 5%, and 10% level respectively.
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Table 9
H-2A and Employment Outcomes, OLS Regressions

Dep.Var.: ∆asinh(H-2A)
(1) (2)

I. Construction Employment

∆ln(Construction Emp) 1.11*** 1.01***
(0.34) (0.35)

R-squared 0.210 0.327

II. Low-Skilled Employment

∆ln(Low-Skill Emp) 1.64** 1.71**
(0.82) (0.79)

R-squared 0.204 0.324

Time FE Yes Yes
Specification OLS OLS
Controls X
N 1040 1040

Notes: In panels I, and II, the explanatory variables are the change in log employment in the construction sector, and employment
in low-skilled sectors, respectively. Low-skilled employment is defined as employment in construction, manufacturing, retail,
administrative and support services, and hospitality (NAICS 23, 31-33, 44-45, 56, and 72). In column 1 we only control for time
fixed effects. In columns 2 we include all controls described in table 3. All models are unweighted. ***,**,* denotes significance
at 1%, 5%, and 10% level respectively.
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