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Abstract

Voluntary agricultural land retirement programs have received significant at-
tention for their potential environmental benefits, but they may also impact local
economies by reducing demand for farm labor. In this study, we examine the
immediate and persistent impacts of land retirement on the labor market and land
tenure by leveraging data from the historical Conservation Reserve Program (CRP),
the first long-term land retirement program in the U.S. that was initiated in 1957
as part of the Set Aside Program. We constructed a new database using various
historical sources and employed a difference-in-difference (DID) approach to identify
the causal effects of the program. By comparing outcomes among counties with
varying levels of program enrollment before and after the program, we estimate the
impact of the historical CRP on the labor market and institutions over time. Our
results suggest that the historical CRP had a significant and immediate impact on
the local farm labor market, with high and medium CRP counties experiencing
substantial reductions in hired agricultural labor and tenancy. Such impacts persist
in some regions even after the program ended. We also explore the underlying
mechanisms of varying degrees of impacts from the program with access to irrigation,
race, and different initial tenancy structures. The results regarding labor market
and tenancy impacts differ based on the agricultural and institutional characteristics
specific to each region.
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1 Introduction

Long-term agricultural land retirement programs, which aim to preserve land by

converting active farmland into conservation areas, have gained significant attention

from policymakers and stakeholders (Smith, 1995; Hellerstein, 2017). The major land

retirement program in the U.S., the Conservation Reserve Program (CRP), currently covers

approximately 20.5 million acres of land and has an annual budget of roughly 1.8 billion

dollars as of the end of fiscal year 2021 (United States Department of Agriculture, 2023).

Many developing countries and international organizations have also started advocating

for increasing subsidies to encourage landowners to retire their land for environmental

purposes (Jack, Kousky, and Sims, 2008; Jayachandran et al., 2017; and Hansen, 2007).

Land retirement programs like the CRP can offer numerous environmental advantages.

However, the transition from agricultural production to environmental conservation may

negatively affect the local economy and institutions (Beck, Kraft, and Burde, 1999) by

taking lands out of active production.

In this paper, we study the impacts of land retirement programs on the agricultural

labor market and land tenure institutions, utilizing the first-ever long-term land retirement

program in the U.S. The program was initially established in 1957 under the Set Aside

Program to provide financial compensation to landowners for retiring environmentally

sensitive land for 5 to 10 years (U.S. Dept. of Agriculture, 1957-1963; Farm Economics

Research Division, 1958). Although the program was discontinued in the late 1960s due

to a decade-long federal funding cut, it was later reintroduced in 1985 under the new

farm bill (Bottum, 1957; Coppess, 2017; Hellerstein, 2017). To distinguish the two phases

of the program, we refer to the CRP established in 1957 as the historical CRP and the

CRP established in 1985 as the current CRP. This paper mainly focuses on studying the

impacts of the historical CRP as it provides a unique opportunity to explore the persistent

effects of land retirement.

While some previous qualitative research suggests that land retirement programs

can harm the development of rural communities (Hyberg, Dicks, and Hebert, 1991;

Martin et al., 1988; Mortensen et al., 1990; Siegel and Johnson, 1991), others find an
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insignificant impact of such programs (Sullivan et al., 2004). Thus, it remains unclear

what the consequences of land retirement programs are on both the agricultural and

non-agricultural sectors, especially whether such impacts would persist in the long term

due to data limitations. Furthermore, labor market effects may be translated into more

persistent institutional effects, and that may also be of policy interest (Alston, 1981;

Depew, Fishback, and Rhode, 2013). Whether such impacts on the labor market or land

institutions persist in the long term after the program ends is understudied due to data

limitations.

In addition, such land retirement programs can have an impact on land tenure since

they may unevenly affect landowners and tenants. As government compensation policies

mainly give financial assistance to the landowners, land retirement may have a more

pronounced negative effect on tenants than agricultural landowners (Depew, Fishback, and

Rhode, 2013). Removing land from active production and providing subsidies exclusively

to landlords may result in the eviction of tenants from the land (Depew, Fishback,

and Rhode, 2013), forcing them to either seek alternative employment or migrate in

search of new opportunities. Existing literature that examines the economic impacts

of land conservation often focuses on the agricultural labor market as a whole without

distinguishing landowners and tenants (e.g., Sullivan et al., 2004). A close look at how

such programs may affect the county-level percentage of tenants and the percentage of

agricultural acreage operated by tenants can provide a complete picture of how the farm

labor market responds to land retirement programs.

In this paper, we address three interdependent questions regarding the impacts of

land retirement programs. First, we study the immediate and persistent effects of the

historical CRP on the agricultural labor market utilizing spatial and temporal variations

of the program enrollment. Specifically, we investigate how the historical CRP influenced

local labor market conditions by analyzing changes in agricultural labor employment and

farmland tenancy structure. Second, we explore how various regions may respond to the

historical CRP differently based on their initial agricultural-related characteristics, such as

irrigation infrastructure and tenancy structure. Third, we study how the non-agricultural
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labor market may help adjust to implementing a land retirement program.

To answer these questions, we construct a unique database on historical land retire-

ment from various sources. Initially, we digitized the historical CRP enrollment maps

from USDA reports published in 1957 to create county-level historical CRP enrollment

intensity data (Farm Economics Research Division, 1958; U.S. Dept. of Agriculture,

1957-1963).1 Subsequently, we merged this geographic database with data on labor and

agricultural characteristics from the county-level agricultural, population, and government

census from the 1950s to 1970s (Haines, 2001). To examine the impact of the CRP, we

first focus on agricultural tenancy. Due to the limited labor demand after the introduction

of the historical CRP, landowners may reduce the number of tenants and decrease tenant

acreage. These effects may also vary across tenant contracts, including sharecroppers, cash

tenants, and other intermediate contracts. To supplement our analysis of the labor market

response, we also examine the impacts on the number of hired workers who earn wages

under temporary contracts. To examine the labor market adjustment, we study the effects

on nonfarm labor jobs in different sectors: manufacturing, construction, transportation,

and wholesale retailing.

As the historical CRP was a voluntary program, farmers self-selected to enroll. We

use a difference-in-difference (DID) approach to causally identify the immediate and

persistent impact of enrollment on labor market outcomes. We categorize counties into

four groups (high, medium, low, and very low) based on their CRP enrollment in 1957

(Figure 2). We then compare the differences in labor outcomes among counties with

different enrollment intensities before and after the program to estimate the effect of the

historical CRP on the labor market over time. This empirical identification strategy can

causally identify the impacts as the labor outcomes from the four groups of counties follow

a parallel trend before the policy period starts.

Our findings suggest that the CRP immediately decreased farm tenancy and tenant

acreage. Compared to counties with very low enrollment intensity, those with high and

medium CRP enrollment witnessed significant reductions in hired labor and agricultural

1Figure 1 presents the map from historical reports on the CRP.
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tenancy in the first decade after program initiation. Furthermore, following the initial

shock, we observe that the land and labor markets become more stable over time. We also

examine regional heterogeneity in the results, as historically, agricultural production and

land institutions vary across regions in the U.S. We find that the effects are concentrated

in the South and the Plains region. Southern and Plains states had the highest share of

the CRP counties, so this result aligns with that initial distribution.

Next, we employ a heterogeneous treatment effect (HTE) analysis to understand

this average treatment effect’s underlying agricultural and demographic characteristics.

We use an HTE model to study the varied impacts and mechanisms of the CRP effects,

considering factors such as access to irrigation and tenancy institutions. Access to irrigation

is identified as a substitute for land conservation, as water can enhance soil moisture,

reducing the need for conservation practices. Results show that the Ogallala Aquifer’s

presence increased tenant-operated acreage. Additionally, we explore the impact of CRP

across regions by studying the agricultural tenancy structure. We observe increased tenant-

operated acreage in high cash tenant areas, particularly concentrated in the Southern

states. 2

This paper makes two major contributions to the existing literature. First, this paper

examines the utilization of a historical Payment for Ecosystem Services (PES) program to

shed light on the distribution of benefits arising from such programs. As a critical strategy

for effectively allocating conservation budgets, PES compensates working landowners

for their contributions to conservation efforts, and it has gained increasing recognition

as an indispensable tool for preserving biodiversity (Blanco et al., 2023; Balmford et

al., 2023; Jack, Kousky, and Sims, 2008; Jayachandran et al., 2017). While existing

literature has shown the impacts of PES on landowners and environmental qualities,

these studies did not consider the impacts on non-owner farm populations (Daniels et al.,

2010;Zhang, Song, and Chen, 2018). Thus, these policies’ overall general equilibrium

impact and the equitable distribution of benefits across society remain subject to debate.

The primary concern revolves around the fact that payments for these benefits tend to flow

2sharecroppers were more vulnerable compared to cash tenants (Depew, Fishback, and Rhode, 2013).
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exclusively to landlords. Although withdrawing land from production may offer financial

compensation and environmental improvements to landowners, these positive effects may

not extend to tenants (Howlader, 2023b). In regions with high levels of tenancy, a contract

established solely between the government and landowners could potentially leave tenants

in a financially disadvantaged position. In this paper, we study how historical CRP

had distributional effects across landownership and tenancy structure, which will help

policymakers design better PES policies to induce people into conservation benefits.

Second, we provide empirical evidence of the immediate and persistent impacts of

land retirement programs on the local agricultural labor market. Early works regarding

the effects of land retirement often focus on the optimal design of such policies (e.g.,Floyd

(1965)) in theory due to a lack of county-level datasets. More recent studies have explored

the empirical implications of land retirement programs, including their economic effects on

farmland values and environmental benefits. Some studies show that such programs can

have economic impacts on farmland values. For instance, the current CRP is considered a

least-cost land retirement mechanism, and land retirement can be capitalized into land

values (Smith, 1995).3 Importantly, early studies relied on state-level farmland acreage

data due to the unavailability of county-level datasets at that time.

When it comes to the effects on labor market outcomes, only a few studies explore such

effects from the land retirement program. For instance, China’s sloping land conversion

program pays more than 32 million households to plant trees on highly erodible cropland,

resulting in significant land use change and transferring nonfarm labor employment

(Bennett, 2008). Sullivan et al. (2004) focus on the first 15 years of the current CRP and

find it would have a negligible effect on local employment. These studies often focus on

the immediate impacts of the programs; whether the effects of land conversion programs

persist in the next few decades remains unclear. We take advantage of the historical CRP

3Other studies have examined the historical perspective of how government programs affect crop
acreage. For example, effective support prices are used to estimate the impacts of government programs on
planted acreages of seven major crops, and the difference between acreage planted and acreage harvested
is due to some environmental factors (Houck et al., 1976). Studies have also explored the impact of land
retirement programs on environmental benefits. For instance, Babcock et al., 1997 show the optimum
allocation of conservation benefits, while Feng et al., 2005 explains the interaction between working land
and land retirement options as alternative investments to evaluate the cost-effectiveness of conservation
programs.
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established in the 1950s to identify both the short- and long-run impact of land retirement

on the labor market. Understanding the persistent effects of historical land conservation

can provide valuable information to government agencies and policymakers for future

conservation and economic development decisions.

2 Background and Institutional Framework

2.1 Evolution of the CRP

Land conservation in the U.S. began in 1871 with Yellowstone National Park, initially

focusing on natural beauty. It shifted to soil conservation in 1910, gaining momentum in

the 1920s with Hugh Bennett’s advocacy. The Dust Bowl in the 1930s intensified the need,

leading to the USDA’s comprehensive soil conservation plans (Howlader, 2023b). However,

these post-Dust Bowl policies did not include long-term land retirement programs. Post-

Dust Bowl land conservation policies only include financial and technical assistance for

the farming landowners (Depew, Fishback, and Rhode, 2013; Howlader, 2023a; Howlader,

2023b). Land retirement has been introduced as a policy instrument for long-term

conservation benefits in the Farm Bill of 1957 (U.S. Dept. of Agriculture, 1957-1963;

Farm Economics Research Division, 1958). This historical CRP depended on the need

for long-term planning to reduce erosion. The program is a continuation of the Soil

Bank created by Congress and the Eisenhower Administration in 1956 to reduce surplus

production through short and long-term acreage retirement programs (Bottum, 1957;

Coppess, 2017; Hellerstein, 2017). In declaring the Soil Bank, Congress stated that ”the

production of excessive supplies of agricultural commodities depresses prices and income

of farm families; constitutes improper land use and brings about soil erosion, depletion

of soil fertility, and too rapid release of water from lands where it falls” (Agricultural

Act of 1956, P.L. 84-540). Thus, Historical CRP had a two-folded mission: a) decrease

agricultural supply to increase price, and b) increase soil quality. The historical CRP was

discontinued in the late 1960s due to a decade-long federal funding cut.

The histogram depicted in Figure 3 shows that the historical CRP acreage experienced
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a notable increase until 1960, after which it declined over time. It is noteworthy that the

historical CRP concludes in the 1960s, and during this period, the maximum contract

length peaked at 10 years. Leveraging this historical context, our empirical analysis in

the subsequent sections aims to study the implications of these trends on both the labor

market and the economy.

The historical CRP annual reports show that financial assistance for converting

land to CRP primarily supported crops such as wheat, corn, cotton, tobacco, and rice.

The contracted acreages for these crops were as follows: wheat - 12,783,192 acres, corn -

5,233,478 acres, cotton - 3,015,630 acres, rice - 242,017 acres, and tobacco - 79,701 acres.

Notably, wheat alone accounted for nearly 60% of the total CRP area in 1957 (U.S. Dept.

of Agriculture, 1957-1963; Farm Economics Research Division, 1958). CRP encompasses

a total of 82,588 contracts in 1957.4 CRP practices encompassed the establishment of

permanent and temporary vegetative cover, tree or shrub cover, winter and summer

vegetative cover, cover beneficial to wildlife, and water and marsh management, including

the creation of dams, pits, and ponds to protect vegetative cover and promote fish habitat.5

In a survey conducted by the U.S. Department of Agriculture to understand the

adoption constraints among CRP farmers, key motivations for participation included

soil improvement, retirement planning, receipt of payments, avoidance of rental issues,

pursuing full-time off-farm employment, and support for beginning farmers. Of the

surveyed farmers, 14% expressed a desire for CRP to mitigate problems associated with

farm renting, 10% aimed to work full-time off the farm, and 21% saw CRP as a means to

facilitate retirement.6 These motivations collectively reflect a significant influence of CRP

participation on the agricultural labor market.

The CRP that was reintroduced in 1985 under the Farm Bill 1985 (referred to as

the current CRP) allows farmers to temporarily retire their cropland by signing a 10 to

15-year contract. Applications submitted by landowners interested in enrolling their land

parcels in the current CRP are subject to competitive bidding. Land parcels with a higher

4Data enclosed in Figure A1 in the Appendix
5Data enclosed in Figure A2 in the Appendix
6Data enclosed in Figure A3 in the Appendix
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level of environmental benefits but a lower level of rent requested by the landlord would

have a higher chance of enrollment. As the third wave of land retirement programs that

began with the Agricultural Adjustment Act of 1933, followed by the Soil Bank Program

of 1956 to 1972, the current CRP is the largest private-public partnership for conservation

and habitat protection in the U.S., with an annual budget of nearly 2 billion (Ferris and

Siikamäki, 2009). In 2023, 22 million acres of farmland were under CRP enrollment.

2.2 Agricultural Labor Market and Tenancy Structure

To see the effect of land retirement on the agricultural labor market, we mainly focus

on the agricultural tenants. Tenancy has long played a significant role in the American

agricultural production system, with a hierarchical structure commonly referred to as the

tenant ladder (Cox, 1944). This ladder encompasses various levels, including sharecroppers,

cash tenants, part owners, and full owners. Following the Civil War, the Southern United

States witnessed a historical evolution of sharecroppers. A considerable portion of former

slaves transitioned into the role of sharecroppers during this period. The fundamental

concept behind sharecropping was that individuals in this arrangement received their

income in the form of a share of the crops they cultivated. This practice emerged as a

pivotal economic arrangement, especially in the post-Civil War South, where traditional

plantation systems underwent significant transformations. Sharecropping allowed formerly

enslaved people to continue working as farm tenants in others’ land using their labor.

In many cases, landowners provide capital and housing for their sharecroppers (Alston,

1981).

Alternatively, regions such as the Midwest and Great Plains have a higher dependence

on cash tenants along with sharecropping contracts. Cash tenants typically possessed

more financial resources. Unlike the sharecropping arrangement, where compensation

came in the form of a share of the crops, cash tenants received their income in the form

of monetary payment. The distinction between cash tenants and sharecroppers lies not

only in the mode of compensation but also in the economic standing of the individuals

involved. Cash tenants, being more financially secure, could afford to make cash payments

8



for using the land they cultivated. The relationship between landowners and cash tenants

has usually been more formal. The growth of cash tenants across the U.S. may have a

high correlation with higher absentee landlords.

Figure 4 illustrates the annual fluctuations in the percentage of tenants in the United

States, indicating a sustained decline post-World War II. This study explores the potential

impact of land retirement on shaping this downward trajectory.

Table 2 presents data from the agricultural census, revealing variations in agricultural

contracts across different regions. In 1954, a higher proportion of sharecroppers was

observed compared to cash tenants. Cash tenants are predominantly concentrated in

the Atlantic and Western regions. In other regions, sharecroppers dominate, with some

instances of intermediate contracts (a mix of cash tenancy and sharecropping).

3 Data Construction and Summary Statistics

We compiled a primary database by extracting information from various historical

sources to assess the impact of the historical Conservation Reserve Program (CRP) on

labor market outcomes. Our data sources include an archival database for CRP reports,

agricultural and population census records, county data for the Ogalla aquifer, and

county census government reports. The initial step involved digitizing the historical CRP

enrollment maps in USDA annual reports published in the 1950s. This integration enabled

the construction of county-level panel data, forming the basis for our empirical analysis.

3.1 Historical CRP Data

We obtain the historical CRP enrollment data by digitizing the historical CRP

enrollment map from the USDA reports (Figure 1), which are available in the CRP annual

reports published in 1959 by the USDA. In the enrollment map, counties are classified into

four categories based on their historical CRP enrollment intensity. We define enrollment

intensity as ”very low” if the cumulative number of reserve acres within a county is not

more than 0.9% of the total cropland in 1954. Similarly, we define the enrollment intensity
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as ”low” if county-level Reserve acres are between 1% to 4.9%, ”Medium” if Reserve

acres are 5% to 14.9%, and ”High” if Reserve acres are 15% to 97.7%. The historical

CRP enrollment map also includes counties with no CRP enrollment (no reserve acres

in Figure 2). We drop these counties from our main sample because these counties are

mainly metropolitan areas or areas with public conservation land (e.g., national parks),

fundamentally different from other counties in our main sample.

The historical CRP enrollment exhibits regional variation. Counties with high CRP

enrollment are concentrated in the South, Great Plains, and Midwest, as these regions

have a substantial proportion of agricultural land. In contrast, Northeast and Western

states have fewer CRP acres. Table 1 summarizes the number and percentage of counties

in each enrollment category by region. High CRP areas are primarily concentrated in the

Plains and Southern states. We also see that medium CRP areas are concentrated in the

Midwestern and Southern states. Atlantic states and Western states mostly have lower

CRP acreage.

Not only does variation exist in historical CRP enrollment intensity across regions,

but differences in crop choices and institutional factors also exist in these regions. Such

variations suggest that the response of the local labor market to farmland retirement

may differ across regions. In our regression analysis, we explore regional disparities

by considering these factors, examining how counties with distinct initial agriculture

and demographic characteristics respond differently to the CRP regarding labor market

outcomes.

3.2 Agricultural census

We integrate our newly constructed geographic database on historical CRP enrollment

with labor and agricultural characteristics data from the agricultural census from the

1950s to the 1970s. This overlap results in creating county-level panel data focusing

on farm labor and other related variables. Our primary outcome variables encompass

agricultural tenancy, acreage under-tenants, and nonfarm labor allocation. Additionally,

we incorporate county characteristics, such as average farm size and irrigation access, into
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the analysis. Furthermore, we gather information on various types of tenancy structures,

including sharecroppers, cash tenants, and other tenants.

A summary of agricultural data is presented in Table 3. In the pre-CRP period before

1957, we observe that the number of hired labor and the percentage of tenants were highest

in areas with very low enrollment intensity. The average farm size was highest in the

area with the highest CRP and lowest in the area with the lowest CRP. These summary

statistics align with intuition, as the sustainability of a farm often depends on its size.

Great Plains farms generally have larger sizes due to better soil quality compared to the

Midwest and South, explaining the higher farm sizes in the high CRP areas. The areas with

very low enrollment are designed to have the highest soil quality, automatically attracting

more labor to the region. The number of hired labor decreases with the CRP enrollment

intensity. The percentage of tenants decreases with CRP intensity. Additionally, the

population density is highest in the lower CRP region. This is correlated with higher soil

quality, which determines the lower CRP regions.

3.3 Population Census and County Government Census

We obtained county-level population data from the Population Census, providing

information on the total population and racial characteristics. Additionally, we collected

other available population data related to various activities from the county government

census information. This serves as our primary source of information for different nonfarm

jobs. Our nonfarm labor variables include manufacturing, transportation, construction,

and wholesale jobs.

This information is presented in Table 4. We observe a decrease in the number of

agricultural workers between 1952 and 1962. Construction labor increased during this

period, similar to the trend seen in manufacturing. There is also an increase in transport

and wholesale retail jobs.
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3.4 Post-1985 CRP (Current CRP)

To complement our analysis of the historical CRP, we further investigate the spatial

relationship between historical and current CRP enrollment. For the purpose of the

analysis, we obtain county-level enrollment data on the current CRP, which started in

1985 from the Farm Security Administration. This Data provides information on the

number of acres enrolled in the current CRP across years and counties from 1985 to 2020

(Hellerstein, 2017).

4 Empirical Method

4.1 Multinomial Logit Model

To initiate our empirical investigation, we employ a multinomial logit model to study

the factors influencing historical enrollment in the CRP at the county level. The historical

CRP enrollment is categorized into four groups: Very Low CRP, Low CRP, Medium CRP,

and High CRP. The primary objective is to examine whether pre-CRP selection bias

existed in the allotment process. Specifically, we regress the probability of CRP enrollment

in any of these four categories on pre-CRP county-level agricultural and demographic

characteristics.

The underlying heterogeneity in historical CRP enrollment can be modeled using a

multinomial logit model. This model utilizes a linear predictor function f(k, i) to predict

the probability that observation i has outcome k, represented as:

f(k, i) = β0,k + β1,kx1,i + β2,kx2,i + . . .+ βM,kxM,i,

where βm,k is a regression coefficient associated with the m-th explanatory variable

and the k-th outcome. As discussed in the logistic regression literature, the regression

coefficients and explanatory variables are typically grouped into vectors of size M + 1,

leading to a more concise representation of the predictor function:
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f(k, i) = βk · xi,

where βk is the set of regression coefficients associated with outcome k, and xi (a

row vector) is the set of explanatory variables associated with observation i.

The independent variables in this regression model include pre-CRP population

density, the proportion of farmland in a county, the proportion of tenancy, various

tenancy structures, and differences in farmers’ racial backgrounds. This initial regression

model explores the characteristics of CRP intensity and provides guidance for subsequent

empirical models. The parameters of the multinomial logit regression are estimated

through maximum-likelihood estimation, assuming a linear relationship between the

outcome variable and the predictor variables.

The marginal effects are obtained by taking the partial derivative of the probability

of each category with respect to a specific independent variable. For the m-th independent

variable, the marginal effect for category k is calculated as:

Marginal Effectm,k =
∂P (Y = k | X)

∂Xm

,

representing the change in the probability of category k given a one-unit change in

the m-th independent variable.

If the marginal effect is positive, it implies that an increase in the value of the

independent variable leads to an increase in the probability of observing category k.

Conversely, if the marginal effect is negative, it suggests that an increase in the value

of the independent variable leads to a decrease in the probability of observing category

k. The magnitude of the marginal effect indicates the strength of the effect, with larger

magnitudes signifying a more substantial impact on the probability.

4.2 Long-difference Model

Next, we examine the historical CRP’s causal impact on the local labor market.

Randomly assigning land parcels to enroll in the CRP is the ideal solution to study its
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causal impacts. However, self-selection bias exists because landowners voluntarily chose

to enroll in the program. As a result, estimated impacts from a simple OLS regression

can be biased due to simultaneity. Landowners may determine CRP enrollment acreage

and labor allocation simultaneously. For instance, farmers may take hired agricultural

labor out of production during a poor crop yield season and enroll more land under the

CRP. To address these issues, we follow Hornbeck (2012) and compare the differences in

labor outcomes among counties with different enrollment intensities before and after the

program was implemented to estimate the causal effect of the historical CRP on the labor

market over time. This approach is valid because labor outcomes from the four groups of

counties followed a parallel trend before the policy period began (Hornbeck, 2012). The

existence of the parallel trend is presented in Figure 4.

Outcome Yct in county c and year t is differenced from its value in 1950. This

difference is regressed on the CRP intensity categories (Low, Medium, High). The model

shows as follows:

Yct − Yc1950 = β1Lowc + β2Mediumc + β3Highc + αs + ϵct (1)

Where Yct represents labor market outcomes in both farm and nonfarm labor activities

in state s, county c, and year t. We mainly focus on the percentage of tenants, the

percentage of acres cultivated by tenant farmers, the number of hired labor, total non-

agricultural labor, and labor in manufacturing, construction, transport, and wholesale

trade, depending on the availability of the dataset. The model investigates the immediate

and persistent relationship between enrollment intensity and changes in labor market

outcomes from the year 1959 to 1974, relative to the baseline year of 1950.

The variables Low, Medium, and High are dummy variables that correspond to a

county’s CRP enrollment intensity status in the year 1957. As explained in Section 3.1, it

comprises four levels: very low, low, medium, and high. In our main regression model,

counties classified as having ”very low” are designated as the baseline category and are

omitted in the regression. The coefficients β1, β2, and β3 capture the estimated impacts

of the historical CRP for the low, medium, and high-intensity groups in comparison to
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the omitted group. αs represents state-fixed effects to control for any state-level policy

variation. The regression model includes controls for initial county-level characteristics.

Having established the effects of the historical CRP on the labor market and land

tenancy, we also investigate the persistent concentration of the program in both historical

and current years. To accomplish this, we regress current CRP acres in various years

on historical CRP enrollment. This analysis aims to qualitatively understand how the

historical CRP can have a persistent local effect on current land use decisions. However,

due to the nature of the problem, we do not claim any causality from this analysis.

5 Results

5.1 Results from the Multinomial Logit Model

We initiate our analysis by investigating the correlation between predetermined

agricultural and demographic variables at the county level and historical placement

decisions regarding CRP enrollment. Counties with diverse historical CRP enrollment

intensities are categorized into four groups, as detailed in Section 3.1. The results of a

multinomial logit model are presented in Table 5, utilizing county-level data on agricultural

and demographic characteristics from 1954, before historical CRP enrollment, to elucidate

the variations in CRP enrollment intensities. The model evaluates the influence of a

one-unit change in independent variables on the logarithm of the odds, with other variables

held constant. Table 5 presents the average marginal effects of various variables on the

probability of being in each CRP group using the multinomial logit model.

In Column 1 of Table 5, it is evident that population density positively influences the

adoption in the low CRP intensity areas but is negatively associated with the adoption in

the high CRP intensity areas. In Column 2, the percentage of tenants exhibits a positive

marginal effect on higher CRP adoption but a negative effect on lower CRP adoption,

prompting an exploration of different tenant types to better understand this variation. The

Census of Agriculture features four types of tenants: cash tenants (receive cash payments),

sharecroppers (receive crop payments and have little to no decision-making power),
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sharecash tenants (intermediate contracts between cash and crop), and other tenants

(inclusive of various contractual arrangements).7 In this regression model, we consider

sharecroppers as our baseline category and use that as our omitted category. Results

in Column 3 show that a high proportion of cash tenants in any county demonstrates

a negative marginal effect on lower CRP adoption but a positive effect on higher CRP

adoption compared to the proportion of sharecroppers in that county. This suggests that

counties with more cash tenants compared to sharecroppers are more likely to be in high

CRP areas, aligning with the concentration of high CRP regions in the Plains states,

where cash tenants and intermediate contracts are the dominating institutions. Results in

Column 4 reveal that other tenants are predominantly concentrated in Very Low CRP

regions. Column 5 discusses results for the proportion of sharecash tenants, indicating

a positive marginal effect on lower CRP adoption but a negative effect on higher CRP

adoption compared to sharecroppers.

Results in Column 6 highlight that the average farm size has a small yet significant

positive average marginal effect on the adoption of high CRP regions. This is attributed

to larger farms in the Plains, driven by farm sustainability. However, the average farm

size shows no significant effect on other CRP categories. In Column 7, the percentage of

white farmers demonstrates an inconsistent relationship with CRP categories. A higher

proportion of white farmers positively influences CRP adoption for Very Low and High

CRP areas but negatively affects Medium and Low CRP areas.

These results provide insights into the relationship between CRP enrollment and

labor market conditions, guiding our discussion in subsequent sections. Local labor

demand can vary by land use and agricultural institutional characteristics. The labor

market structure, including factors such as the percentage of cash tenants or sharecroppers

in a county, may impact how the local labor market responds to land use changes resulting

from CRP enrollment.

7Other tenants are not defined in the census. This may include different variations of contracts across
the U.S.
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5.2 Immediate and Long-Term Effects on the Labor Market

We employ Equation 1 to investigate the causal effects of the historical CRP on

the agricultural labor market through three different county-level measurements: the

tenant-cultivated acreage, the percentage of tenants, and the number of hired workers.

These three measurements can provide a more complete picture of how agricultural labors

are affected by the historical CRP.

The estimated impacts on tenant-cultivated acreage for the entire nation and by

regions are presented in Table 6. The outcome variable is the change in the proportion of

total farmland operated by tenants each year compared to the proportion in 1950.8 After

the introduction of CRP in 1957, tenant-cultivated acreage declined in High, Medium,

and Low CRP areas related to changes in Very Low CRP areas. Panel A highlights

the initial negative effects of the historical CRP on tenant acreage at the national level.

Compared to counties with very low CRP enrollment, we observe a significant decrease in

the proportion of tenant acreage in counties with high CRP enrollment from 1959 to 1969.

However, starting from 1974, the effect is not visible, aligning with the defunding of the

CRP policy in 1970, which allowed farmland to re-enter the production system after that

period.

The effects in counties with lower enrollment intensities were less pronounced and

faded faster than those observed in counties with high CRP enrollment. For instance,

significant negative effects on the proportion of tenant-operated land were observed only

for the first ten years of the program (as seen in the results for the years 1959 and

1964) in counties with medium CRP intensity. Moreover, the estimated effect in the low

CRP counties was only negative and significant in the year 1964. In the low-intensity

CRP areas compared to Very Low-intensity CRP areas, the proportion of land decreased

insignificantly in 1959 but significantly decreased in 1964, with a magnitude of average

treatment effect (ATE) of 0.67. Later, in 1974, the low CRP regions again started to gain

tenant land. For medium CRP areas, the proportion of tenant-operated land decreased in

1959, with an average decrease magnitude of 0.66. In 1964, this average treatment effect

8The total farmland acres data are from the year 1950, before the program started.
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decreased to 0.01. Later, in 1969, the average treatment effect remained negative but

insignificant. The most robust results are observed in high CRP areas, where the initial

reduction in tenant-operated land is 0.01. In 1964, this average treatment effect increased

to 0.03; however, in 1969, the average treatment effect was again around .01. The relative

decline of tenant-cultivated land is substantial and persistent across all CRP areas.

We also explore how this tenant-cultivated acreage in different regions responded to

the historical CRP. For that purpose, we divide the U.S. into five regions following the

division provided by the USDA: Western states, Plains states, Midwest states, Southern

states, and Atlantic states.9 Our discussion on regional analysis mainly focuses on the

states in the South, Plains, and Midwest since most CRP enrollment is concentrated in

these regions. Results for the Western and Atlantic States are available in the Appendix.

The results in Panel B reveal that the impacts in the South are consistent with what

we observed in the nationwide analysis. However, the magnitude of the effects is generally

larger compared to the findings in Panel A. Moreover, the negative and significant effects

on the proportion of land operated by tenants persist even in the year 1974 in counties

with high CRP enrollment and in the year 1969 in counties with medium CRP enrollment.

Such results may suggest that it takes a longer period for counties in the South to make

adjustments in the labor market compared to the national average level. Such results can

be intuitive given the high dependency on tenants in Southern states (Alston, 1981). The

magnitude of average treatment effects is generally higher than the entire nation. This

result is intuitive given the higher dependency on share tenants in Southern states.

Panel C shows the pattern of results in the Plains aligns with the decreasing trends

in tenant acreage observed in the entire nation. The results suggest that tenant acreage

decreases with high CRP enrollment. Such effect not only is the largest in size among

all regions but also remains visible until the year 1974. Moving to Panel D, the average

9the Western states include Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New
Mexico, Oregon, Utah, Washington, and Wyoming; the Plain states include North Dakota, Oklahoma,
South Dakota, Texas, Nebraska, Kansas; the Midwest states include Illinois, Indiana, Iowa, Michigan,
Minnesota, Missouri, Ohio, and Wisconsin; the South states include Alabama, Arkansas, Florida, Georgia,
Kentucky, Louisiana, Mississippi, South Carolina, Tennessee, Virginia, West Virginia, and North Carolina;
and the Atlantic states include Connecticut, Delaware, Florida, Georgia, Maine, Maryland, Massachusetts,
New Hampshire, New Jersey, New York, and Rhode Island.
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treatment effect shows a distinct trend in the Midwest compared to the entire nation, as

the proportion of tenant-operated acreage mainly increased during our study period. Such

regional disparities in the Midwest may be linked to crop choices, as illustrated in Figure

6. Over the specified time period, soybean cultivation notably increased, with soybeans

primarily concentrated in the Midwestern states of the USA. The data suggests that the

rise in tenancy may be directly influenced by the expanding soybean plantation in the

Midwest.

Merely demonstrating a decrease in the proportion of tenant acreage may not

sufficiently illustrate the negative impacts that the historical CRP had on the tenants

since it is possible that these tenants stayed in the agricultural production while managing

fewer acres of land. To further explore the effects of the historical CRP, we examine

its impact on the percentage of tenants, defined in the Census of Agriculture as the

proportion of tenant operators divided by total farm operators.

The results displayed in Table 7, Panel A, reveal findings similar to those observed

earlier. Compared to counties with very low CRP enrollment, there is a decline in the

percentage of tenants across all three enrollment intensity groups nationwide. However,

these impacts on the percentage of tenants were more enduring than effects on tenant

acreage and persisted until 1974. This persistence may suggest that even though tenant

acreage stabilizes in the long term, the percentage of tenants decreases as individual tenants

may manage more acres of land due to mechanization (Perelman, 1973). Furthermore,

results in Panels B to D highlight regional variations. The negative effects are more

pronounced in the South. Considering the historically low job security for tenants in the

agricultural sector, eviction of tenants from land due to retirement represents a relatively

straightforward adaptation process in the South. As the government contracted only with

landowners, the impact on tenants who did not own land was particularly severe, similar

to the Dust Bowl period (Depew, Fishback, and Rhode, 2013). In the Midwest, there was

a negative effect on the percentage of tenants during the program, but these negative

effects diminished quickly after the program ended in late 1960. Although we observe

negative effects on tenant acreage in counties with high CRP enrollment in the Plains, its
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impact on the percentage of tenants is mostly insignificant in this region.

Next, to further understand the impacts of the historical CRP on the agricultural

labor market, we incorporate an additional set of data: the number of hired workers.

Unlike how tenants are involved in agricultural production, hired workers are typically

wage earners under temporary contracts. The results displayed in Table 8 reveal negative

and significant impacts of the historical CRP on the number of hired workers, both

nationwide and by region. These effects mainly persist until the year 1974. The findings

indicate that, compared to the effects on tenants, the program has more long-lasting

effects on the number of contracted workers.

In summary, these three sets of results indicate a decline in tenants over time with

increasing CRP intensity. We attribute this trend to the financial mechanism, where

landlords were not obligated to retain tenants following the government subsidy for

CRP. Additionally, we provide results that highlight regional differences and establish a

connection with crop choices and agricultural institutions.

5.3 Heterogeneous Treatment Effect

To comprehend the underlying variation and mechanisms of the CRP’s effects, we

also generate a heterogeneous treatment effect analysis, considering factors such as access

to irrigation, race, and different types of tenancy institutions.

First, increased access to irrigation can act as a substitute for land conservation

efforts. This is because the availability of water can improve soil moisture, thereby

diminishing the need for certain conservation practices (Opie, 2000). Table 9 presents

these results using a heterogeneous treatment effect regression model, where we interact

CRP intensity with the presence of the Ogallala Aquifer. In Panel A, we present results for

the entire nation. We observe that the presence of the aquifer increased tenant-operated

acreage in both medium and high CRP regions. The magnitude of the average treatment

effects is highest in 1959 and 1964, with the results becoming non-significant after that

period. Landowners may decide to take land out of CRP because of the access to the

aquifer.
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Subsequently, we conduct a similar analysis exclusively for the Plains states, as

this region primarily features the aquifer. As anticipated, we find that the results are

concentrated in the Plains. The aquifer increased tenant acreage even in the presence

of CRP. Notably, the results are more pronounced in high and medium CRP regions

compared to the lower CRP region, and they remain significant even in 1974.

Second, we examine how the initial agricultural tenancy structure would affect the

labor market response to CRP enrollment. We construct a variable representing the

ratio of cash tenants to sharecroppers. This variable exceeds 1 when there is a higher

proportion of cash tenants compared to sharecroppers. Results show that with the increase

in this ratio, there is an increase in tenant-operated acreage across all areas with different

enrollment intensities. This is presented in Table 10. This outcome aligns with the

intuitive expectation that sharecroppers were more susceptible to eviction compared to

cash tenants (Depew, Fishback, and Rhode, 2013). Upon examining this regression across

regions, it is not a surprise to see that the results are predominantly concentrated in the

Southern states, where agricultural production heavily relies on tenants.

Third, we also study how the initial demographic characteristics may affect the labor

market response to CRP enrollment. We construct a variable representing the ratio of

white operators in the total operators. This proportion of white operators is used in the

HTE analysis. The results presented in Table 11 show that the White farm operators

are less likely to lose tenant land in the Southern and Plains states. This finding aligns

with the literature on the racial agricultural farm decision-making process and indicates

that white farm operators were less likely to be adversely affected by federal agricultural

policies (Depew, 2013).10

5.4 The Effects on the Nonfarm Sector

As land is enrolled in the land retirement program, agricultural laborers may seek

alternative employment opportunities. To gain insights into how farmers adapted to

market-adjustable decisions following their enrollment in the historical CRP, we utilized

10More results, including Atlantic states, are included in the Appendix to save space.
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County Government Census data from 1952 and 1962. This approach allowed us to

examine the program’s impacts on nonfarm job sectors. The outcome variables are the

change in the proportion of workers in each job sector relative to the total nonfarm

employment. Our analysis is limited to data from the years 1952 and 1962 due to data

constraints; the necessary information on nonfarm employment across different job sectors

is only directly comparable in the census data from these two years.

First, in Table 12, Panel A presents the nationwide results. From column 1, we

observe a decrease in agricultural activities, as measured by the number of workers in all

agriculture-related job sectors. It is worth noting that this variable differs slightly from

the outcome variable, the number of hired workers, used in Table ??, which specifically

focuses on measuring the number of hired farm laborers using data from the Agriculture

Census. Moving on to Columns (2) to (5), we show how the number of nonfarm jobs

changes in response to CRP enrollment. The construction and wholesale trade sectors

emerge as the primary alternative job sectors, reflecting where individuals are redirecting

their efforts. This trend is understandable, given the limited presence of manufacturing

and transport jobs in rural areas of the U.S. during the mid-20th century.

We further delve into regional differences to understand how these trends vary

nationwide. Results in Panel B show an increase in nonfarm employment after CRP

introduction is marginal in the Plains. There is an increase in manufacturing and wholesale

trade jobs for the medium CRP regions, while for the high CRP regions, there is no

observable significant increase in nonfarm jobs. Panel C displays the results for states in

the Midwest, revealing a significant effect of the CRP. The Midwestern states experienced

increased nonfarm employment after the introduction of CRP. This increase is particularly

pronounced and significant for wholesale trade and construction jobs, with the highest

magnitude observed in high CRP regions. Panel D provides results for the Southern

states, indicating a small but significant increase in nonfarm employment after CRP

introduction, primarily in construction jobs. The highest magnitude of results is observed

in high CRP regions, with a slight increase in manufacturing jobs. Due to the data

limitations, we only have information on nonfarm jobs for the years 1952 and 1962. Given
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this constraint, we are unable to explore further implications across various CRP regions

after the introduction of CRP over time.11

5.5 Correlation in Historical CRP and Current CRP Enrollment

Next, we investigate the influence of historical CRP participation on subsequent

enrollment in the current CRP, introduced in the 1985 Farm Bill. The decision to enroll

in the new CRP was based on the anticipated environmental benefits derived from the

designated land parcels and the corresponding requested rental payments. Parcels offering

higher environmental benefits were more likely to be enrolled. A general correlation is

presented with OLS regression in Table 13. We regress current CRP areas on historical

enrollment categories to understand the long-term correlation. Our findings indicate a

sustained presence of the same geographic areas in new CRP contracts over the past five

decades (Table 13), a pattern persisting even into 2010.

The enduring impact of historical CRP participation on contemporary enrollment

decisions can be related to various factors. Areas with historically inferior soil quality

may not have substantially improved due to climate, topography, and human activities.

Consequently, these land parcels may consistently enroll in the CRP across multiple decades.

Institutional factors may also contribute to these persistent effects. Landowners with

previous experience in farmland retirement programs and familiarity with the enrollment

procedures may be more inclined to re-enroll their land in such initiatives. This can

potentially result in an inequitable allocation of funding within the CRP. A more in-depth

analysis is necessary to discern the mechanisms underpinning these enduring effects of

historical CRP participation.

6 Conclusion

Private land retirement programs represent a crucial and widely adopted conservation

tool, contributing significantly to the farmland conservation budget in the United States

11In this historical county government census database, we do not have information on tourism.
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and globally (United States Department of Agriculture, 2023). In this paper, we compile

unique archival data on historical land retirement in the U.S. and study the immediate and

enduring impacts of the historical CRP on the labor market and agricultural institutions.

The comprehensive historical context provided in this study offers valuable insights into

the persistent effects and economic adjustments resulting from land conversions, providing

guidance for designing cost-effective conservation practices in the future.

Specifically, our investigation explores whether the historical CRP induces changes

in local labor market conditions by influencing agricultural labor employment, tenancy,

and farm hired labor. Overall, our study highlights the immediate and lasting effects of

the program on the local economy, revealing that tenants experience negative impacts

due to the program, particularly in the Southern and Plains states. Additionally, our

results demonstrate strong regional heterogeneity in the effects of different agricultural and

demographic characteristics of the counties. These findings are crucial for designing new

CRP and other conservation retirement programs more equitably. Our study contributes to

understanding the agricultural labor market and institutional responses to land retirement

policies. The findings provide insights into the mechanisms governing the magnitude and

composition of agricultural labor market responses under conservation policies, particularly

for non-landowner farm operators.

However, this paper has multiple limitations. Firstly, we lack individual farm or

landowner-level data to study complementarity among land-use choices. Having individual

CRP enrollment data across space and time would be crucial for studying changes in

land-use decisions and labor market choices made by landowners. Secondly, while we

demonstrate a correlation between current and past CRP across space, a more in-depth

analysis requires detailed data. Understanding the spatial concentration of CRP can

inform better policy design for future land retirement programs, particularly as it indicates

that marginal land may not be improving even if it has been under CRP for an extended

period. Thirdly, linking commercial market pressure and land conservation may be crucial

for policy design. Detailed data access to different crop choices and land retirement could

be instrumental in this regard. Policymakers may also require information on nonfarm
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job allocation to understand alternative occupations. These ideas could be explored in

future research.
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7 Figures

Figure (1) Historical CRP Intensity Map

Note: This map is extracted using data from USDA annual reports on CRP intensity
across counties in the USA (U.S. Dept. of Agriculture, 1957-1963; Farm Economics
Research Division, 1958). It illustrates the extent of CRP enrollment as a percentage of
the total cropland area in 1954.
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Figure (2) Historical CRP Intensity Map - Digitized

Note: This map is digitized based on the illustration in Figure 1 (U.S. Dept. of Agriculture,
1957-1963; Farm Economics Research Division, 1958). We utilized ArcGIS to generate
the map and extract data on CRP intensity at the county level.
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Figure (3) Historical CRP Histograms

Note: This graph illustrates the histogram of CRP acreage by year throughout the 1950s.
It is evident that CRP acreage peaked in 1960. The data for this graph is extracted from
the historical CRP report published by the USDA (U.S. Dept. of Agriculture, 1957-1963;
Farm Economics Research Division, 1958).
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Figure (4) USA Percentage of Tenants by Year

Note: This graph is created from the information in the USDA Census of Agriculture
(Haines, 2001).
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Figure (5) Proportion of tenant land by year

Note: This graph is created from the information in the USDA Census of Agriculture.
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Figure (6) Crop Acreage Data

Note: This graph is generated using data from the USDA-NASS database. We extracted
annual data on crop planted areas for the entire USA and created a time series graph
based on that information.
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8 Tables

Table (1) The Number and Percentage of Counties by Enrollment Intensity and Region

Atlantic

CRP Type Number of Counties Percent Cum.

Very Low 39 19.7 19.7
Low 100 50.51 70.2
Medium 53 26.77 96.97
High 6 3.03 100
Total 198 100

Midwest

CRP Type Number of Counties Percent Cum.

Very Low 140 17.59 17.59
Low 421 52.89 70.48
Medium 211 26.51 96.98
High 24 3.02 100
Total 796 100

Plains

CRP Type Number of Counties Percent Cum.

Very Low 57 9.03 9.03
Low 228 36.13 45.17
Medium 278 44.06 89.22
High 68 10.78 100
Total 631 100

South

CRP Type Number of Counties Percent Cum.

Very Low 200 22.08 22.08
Low 401 44.26 66.34
Medium 250 27.59 93.93
High 55 6.07 100
Total 906 100

Western

CRP Type Number of Counties Percent Cum.

Very Low 70 21.41 21.41
Low 151 46.18 67.58
Medium 72 22.02 89.6
High 34 10.4 100
Total 327 100

Note: This data is extracted from Figure 1. We count the number of counties across different regions
based on USDA categories.
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Table (3) Pre-CRP Basic Characteristics (1954)

All Very Low Low Medium High

Number of Hired Labor 753.00 940.19 776.83 666.05 481.35
(635.30) (895.57) (605.91) (485.20) (388.07)

Average Farmsize 427.67 346.36 363.73 430.16 1,079.24
(1,194.92) (1,131.26) (765.81) (1,363.04) (2,290.50)

Percent of Tenant 22.37 25.51 21.33 21.88 23.31
(15.87) (17.99) (15.38) (15.31) (14.52)

Total Population 45210.41 58792.85 51860.66 33259.78 16186.43
(1.5e+05) (1.4e+05) (2.0e+05) (72343.79) (18432.96)

Total White 40531.05 53799.69 46457.27 29432.87 13527.61
(1.4e+05) (1.3e+05) (1.8e+05) (66352.07) (16230.17)

Note: This data is extracted from the Census of Agriculture in 1954. Pre-CRP basic characteristics
across different CRP intensities are presented.
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Table (4) Change in non-agricultural labor sector

(1) (2)
1952 1962

Workers employed in Agri 6551.3 4010.6
(124497.3) (76597.6)

Workers employed in Construction 3273.0 3595.4
(62552.1) (69015.0)

Workers employed in Manufacturing 13868.4 16501.0
(267398.3) (318892.7)

Workers employed in Transport 4156.3 4200.5
(79786.3) (80959.9)

Workers employed in Wholesale 10035.7 11111.1
(192512.2) (213801.9)

Observations 3153 3184

mean coefficients; sd in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Note: This data is extracted from the Census of Government from the ICPSR. Changes in non-agricultural
labor are presented.
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Table (6) The Effects of the Historical CRP on Tenant Acreage

Panel A: Nation
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.00212 -0.00673∗∗ 0.000338 0.00859∗∗

(0.00261) (0.00288) (0.00375) (0.00404)

Medium -0.00663∗∗ -0.0164∗∗∗ -0.00460 0.00569
(0.00291) (0.00321) (0.00418) (0.00451)

High -0.0113∗∗∗ -0.0303∗∗∗ -0.0147∗∗ -0.00370
(0.00436) (0.00482) (0.00627) (0.00676)

N 2856 2856 2850 2849

Panel B: South
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.0108∗∗∗ -0.00843∗ 0.000495 0.00769
(0.00381) (0.00504) (0.00593) (0.00650)

Medium -0.0316∗∗∗ -0.0316∗∗∗ -0.0189∗∗∗ -0.00832
(0.00440) (0.00582) (0.00684) (0.00750)

High -0.0473∗∗∗ -0.0606∗∗∗ -0.0434∗∗∗ -0.0289∗∗∗

(0.00657) (0.00869) (0.0102) (0.0112)
N 906 905 905 905

Panel C: Plains
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.00246 0.0000622 -0.0118 -0.00515
(0.00780) (0.00866) (0.0122) (0.0126)

Medium -0.0139∗ -0.0110 -0.0205 -0.0163
(0.00797) (0.00886) (0.0125) (0.0129)

High -0.0111 -0.0266∗∗ -0.0458∗∗∗ -0.0363∗∗

(0.01000) (0.0111) (0.0157) (0.0161)
N 631 631 631 631

Panel D: Midwest
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.0242∗∗∗ -0.0141∗∗∗ -0.00428 0.00867
(0.00475) (0.00378) (0.00479) (0.00565)

Medium 0.0260∗∗∗ -0.0189∗∗∗ 0.00124 0.0173∗∗∗

(0.00562) (0.00448) (0.00567) (0.00668)

High 0.0234∗∗ -0.0124 0.0267∗∗ 0.0405∗∗∗

(0.0110) (0.00878) (0.0111) (0.0131)
N 796 796 795 795

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The results are estimated using Equation 1. Each regression equation incorporates controls, such
as average farm size, proportion of land in farming, percent of cropland, and population density. State
fixed effects are also included in all regressions.
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Table (7) The Effects of the Historical CRP on Percent of Tenant

Panel A: Nation
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.773∗∗∗ -1.170∗∗∗ -0.140 0.504
(0.241) (0.320) (0.430) (0.460)

Medium -2.306∗∗∗ -3.131∗∗∗ -1.992∗∗∗ -1.011∗∗

(0.269) (0.357) (0.480) (0.513)

High -2.490∗∗∗ -4.147∗∗∗ -3.095∗∗∗ -2.056∗∗∗

(0.404) (0.536) (0.720) (0.771)
N 2858 2861 2855 2855

Panel B: South
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.856∗ -1.803∗∗∗ 0.00241 0.624
(0.463) (0.650) (0.887) (0.967)

Medium -3.787∗∗∗ -6.325∗∗∗ -4.299∗∗∗ -2.918∗∗∗

(0.535) (0.753) (1.027) (1.119)

High -4.432∗∗∗ -8.460∗∗∗ -6.085∗∗∗ -4.337∗∗∗

(0.799) (1.125) (1.536) (1.673)
N 905 908 908 908

Panel C: Plains
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.185 -0.0578 -0.770 -0.251
(0.736) (0.863) (0.987) (1.031)

Medium -0.552 -0.610 -1.067 -0.185
(0.752) (0.882) (1.009) (1.054)

High -0.428 -1.765 -3.239∗∗ -2.144
(0.943) (1.106) (1.265) (1.322)

N 631 631 631 631

Panel D: Midwest
(1) (2) (3) (4)
1959 1964 1969 1974

Low -1.102∗∗∗ -1.217∗∗∗ -0.207 0.854∗

(0.231) (0.325) (0.444) (0.505)

Medium -1.846∗∗∗ -1.724∗∗∗ 0.173 1.289∗∗

(0.274) (0.385) (0.526) (0.598)

High -1.263∗∗ -0.851 2.463∗∗ 3.855∗∗∗

(0.536) (0.754) (1.032) (1.173)
N 795 796 795 795

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The results are estimated using Equation 1. Each regression equation incorporates controls, such
as average farm size, proportion of land in farming, percent of cropland, and population density. State
fixed effects are also included in all regressions.
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Table (8) The Effects of the Historical CRP on Number of hired workers

Panel A: Nation
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.00121 -0.00183∗∗∗ -0.00179∗∗ -0.00126
(0.00143) (0.000637) (0.000695) (0.000893)

Medium -0.00288∗ -0.00482∗∗∗ -0.00457∗∗∗ -0.00397∗∗∗

(0.00159) (0.000710) (0.000776) (0.000997)

High -0.000948 -0.00864∗∗∗ -0.00752∗∗∗ -0.00815∗∗∗

(0.00238) (0.00106) (0.00116) (0.00150)
N 2856 2857 2855 2855

Panel B: South
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.00382∗ -0.000719 -0.00113 0.00146
(0.00223) (0.00104) (0.00112) (0.00129)

Medium 0.00202 -0.00422∗∗∗ -0.00441∗∗∗ -0.000147
(0.00257) (0.00120) (0.00130) (0.00149)

High 0.000811 -0.00475∗∗∗ -0.00404∗∗ -0.000586
(0.00384) (0.00179) (0.00194) (0.00223)

N 906 905 908 908

Panel C: Plains
Low -0.00677 -0.00316 -0.00278 -0.00475∗

(0.00496) (0.00207) (0.00217) (0.00284)

Medium -0.00745 -0.00617∗∗∗ -0.00549∗∗ -0.00769∗∗∗

(0.00507) (0.00212) (0.00221) (0.00291)

High -0.00106 -0.0124∗∗∗ -0.0115∗∗∗ -0.0160∗∗∗

(0.00636) (0.00266) (0.00278) (0.00365)
N 631 631 631 631

Panel C: Midwest
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.00298 -0.00172∗ -0.00168 -0.00218
(0.00183) (0.000964) (0.00109) (0.00147)

Medium -0.00397∗ -0.00228∗∗ -0.00253∗∗ -0.00350∗∗

(0.00217) (0.00114) (0.00129) (0.00174)

High -0.0131∗∗∗ -0.00903∗∗∗ -0.00770∗∗∗ -0.00952∗∗∗

(0.00425) (0.00224) (0.00252) (0.00342)
N 795 796 795 795

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The results are estimated using Equation 1. Each regression equation incorporates controls, such as
average farm size, proportion of land in farming, percent of cropland, and population density. State-year
fixed effects are also included in all regressions.

39



Table (9) How irrigation affects the impacts of the Historical CRP on Tenant Acreage

Panel A: Nation
(1) (2) (3) (4)
1959 1964 1969 1974

Aquifer 0.0316∗∗∗ 0.0113 0.0409∗∗∗ 0.0385∗∗∗

(0.00839) (0.00934) (0.0122) (0.0132)

Low 0.00141 -0.00876∗∗∗ -0.000796 0.00781∗

(0.00271) (0.00301) (0.00394) (0.00426)

Medium -0.00861∗∗∗ -0.0200∗∗∗ -0.00589 0.00476
(0.00302) (0.00336) (0.00439) (0.00474)

High -0.0198∗∗∗ -0.0397∗∗∗ -0.0188∗∗∗ -0.00935
(0.00473) (0.00527) (0.00688) (0.00744)

Aquifer#Low 0.00102 0.0143 0.00300 0.000716
(0.00813) (0.00905) (0.0118) (0.0128)

Aquifer#Medium 0.0169∗ 0.0317∗∗∗ 0.0103 0.00754
(0.00885) (0.00985) (0.0129) (0.0139)

Aquifer#High 0.0212∗ 0.0361∗∗∗ -0.00180 0.00552
(0.0111) (0.0123) (0.0161) (0.0174)

N 2856 2856 2850 2849

Panel B: Plains
(1) (2) (3) (4)
1959 1964 1969 1974

Aquifer -0.00468 -0.00738 0.00887 -0.00215
(0.0155) (0.0174) (0.0246) (0.0254)

Low -0.0308∗∗ -0.0255∗ -0.0486∗∗ -0.0366∗

(0.0127) (0.0143) (0.0202) (0.0209)

Medium -0.0408∗∗∗ -0.0365∗∗∗ -0.0474∗∗ -0.0475∗∗

(0.0121) (0.0136) (0.0192) (0.0199)

High -0.0512∗∗∗ -0.0691∗∗∗ -0.0902∗∗∗ -0.0857∗∗∗

(0.0145) (0.0163) (0.0231) (0.0238)

Aquifer#Low 0.0383∗∗ 0.0346∗ 0.0497∗∗ 0.0418
(0.0157) (0.0177) (0.0250) (0.0258)

Aquifer#Medium 0.0492∗∗∗ 0.0467∗∗∗ 0.0461∗ 0.0582∗∗

(0.0159) (0.0180) (0.0254) (0.0262)

Aquifer#High 0.0557∗∗∗ 0.0628∗∗∗ 0.0549∗ 0.0694∗∗

(0.0193) (0.0217) (0.0307) (0.0317)
N 631 631 631 631

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: Aquifer is a dummy variable that equals one if a county has access to Ogalla Aquifer and 0 otherwise.
Each regression equation incorporates controls, such as average farm size, proportion of land in farm-
ing, percent of cropland, and population density. State-year fixed effects are also included in all regressions.
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Table (10) Different Tenancy Contract Effect on Tenants’ Acreage

Nation
(1) (2) (3) (4)
1959 1964 1969 1974

ratio -0.000479 -0.000201 -0.000407 -0.00183∗∗∗

(0.000384) (0.000414) (0.000551) (0.000594)
Low -0.000471 -0.0106∗∗∗ -0.00441 0.00120

(0.00277) (0.00299) (0.00396) (0.00427)
Medium -0.00835∗∗∗ -0.0197∗∗∗ -0.00631 0.00239

(0.00307) (0.00332) (0.00439) (0.00473)
High -0.0200∗∗∗ -0.0298∗∗∗ -0.0115 -0.00455

(0.00493) (0.00531) (0.00704) (0.00758)
Low#Ratio 0.00123∗∗ 0.00142∗∗ 0.00178∗∗ 0.00311∗∗∗

(0.000520) (0.000561) (0.000742) (0.000799)
Medium#Ratio 0.000775 0.00167∗∗∗ 0.000624 0.00124

(0.000536) (0.000578) (0.000765) (0.000824)
High#Ratio 0.00680∗∗∗ 0.000636 -0.00223 0.000335

(0.00159) (0.00171) (0.00227) (0.00244)
N 2790 2790 2787 2786

South
(1) (2) (3) (4)
1959 1964 1969 1974

ratio -0.00185∗∗∗ -0.00172∗∗∗ -0.00164∗∗ -0.00386∗∗∗

(0.000463) (0.000578) (0.000726) (0.000786)
Low -0.0159∗∗∗ -0.0163∗∗∗ -0.00669 -0.00369

(0.00395) (0.00494) (0.00620) (0.00672)
Medium -0.0376∗∗∗ -0.0403∗∗∗ -0.0244∗∗∗ -0.0174∗∗

(0.00450) (0.00563) (0.00706) (0.00765)
High -0.0521∗∗∗ -0.0594∗∗∗ -0.0440∗∗∗ -0.0344∗∗∗

(0.00756) (0.00944) (0.0119) (0.0128)
Low#ratio 0.00330∗∗∗ 0.00466∗∗∗ 0.00447∗∗∗ 0.00657∗∗∗

(0.000863) (0.00108) (0.00135) (0.00147)
Medium#ratio 0.00403∗∗∗ 0.00614∗∗∗ 0.00356∗∗∗ 0.00579∗∗∗

(0.000830) (0.00104) (0.00130) (0.00141)
High#ratio 0.00392 0.000687 0.000570 0.00393

(0.00306) (0.00382) (0.00479) (0.00519)
N 899 898 899 899

Midwest
(1) (2) (3) (4)
1959 1964 1969 1974

ratio 0.000491 0.00194∗∗ -0.000977 -0.00231∗

(0.00121) (0.000926) (0.00117) (0.00136)
Low 0.0242∗∗∗ -0.0139∗∗∗ -0.00875∗ 0.00283

(0.00502) (0.00385) (0.00485) (0.00566)
Medium 0.0284∗∗∗ -0.0154∗∗∗ 0.00296 0.0202∗∗∗

(0.00599) (0.00460) (0.00578) (0.00676)
High 0.0286∗∗ 0.00333 0.0494∗∗∗ 0.0633∗∗∗

(0.0140) (0.0107) (0.0135) (0.0158)
Low#ratio 0.000308 0.00116 0.00593∗∗∗ 0.00712∗∗∗

(0.00145) (0.00111) (0.00140) (0.00163)
Medium#ratio -0.00118 -0.000479 0.00206 0.00208

(0.00144) (0.00110) (0.00139) (0.00162)
High#ratio -0.00249 -0.00340 -0.00503 -0.00647

(0.00589) (0.00452) (0.00569) (0.00665)
N 775 775 774 774

Plains
(1) (2) (3) (4)
1959 1964 1969 1974

ratio 0.000837 0.000650 0.00156 -0.00415
(0.00357) (0.00400) (0.00561) (0.00577)

Low -0.00310 0.000306 -0.0120 -0.00962
(0.00841) (0.00943) (0.0132) (0.0136)

Medium -0.0123 -0.00926 -0.0147 -0.0143
(0.00864) (0.00970) (0.0136) (0.0140)

High -0.0205∗ -0.0229∗ -0.0354∗∗ -0.0361∗∗

(0.0110) (0.0123) (0.0173) (0.0178)
Low#ratio 0.000656 -0.00126 -0.00107 0.00523

(0.00377) (0.00422) (0.00593) (0.00610)
Medium#ratio -0.00149 -0.00139 -0.00435 0.0000781

(0.00361) (0.00405) (0.00569) (0.00585)
High#ratio 0.00735∗ -0.00269 -0.00843 -0.00119

(0.00418) (0.00469) (0.00658) (0.00677)
N 628 628 628 628

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The variable ratio is defined as the percent of cash tenant over the percent of share croppers in a
county. Each regression equation incorporates controls, such as average farm size, proportion of land in
farming, percent of cropland, and population density. State-year fixed effects are also included in all
regressions.
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Table (11) Racial Differences on Tenants’ Acreage

(1) (2) (3) (4)
1959 1964 1969 1974

White 0.0387∗∗ 0.0899∗∗∗ 0.181∗∗∗ 0.196∗∗∗

(0.0178) (0.0197) (0.0256) (0.0276)
Low 0.00236 0.0548∗∗∗ 0.133∗∗∗ 0.171∗∗∗

(0.0179) (0.0198) (0.0257) (0.0277)
Medium -0.0306 0.0276 0.106∗∗∗ 0.138∗∗∗

(0.0187) (0.0207) (0.0269) (0.0290)
High -0.102∗∗∗ -0.0845∗∗∗ 0.0342 0.0763∗

(0.0261) (0.0288) (0.0375) (0.0404)
Low#White 0.000358 -0.0647∗∗∗ -0.140∗∗∗ -0.171∗∗∗

(0.0188) (0.0208) (0.0270) (0.0292)
Medium#White 0.0277 -0.0451∗∗ -0.115∗∗∗ -0.138∗∗∗

(0.0197) (0.0218) (0.0284) (0.0306)
High#White 0.101∗∗∗ 0.0637∗∗ -0.0470 -0.0806∗

(0.0280) (0.0310) (0.0403) (0.0435)
N 2856 2856 2850 2849

Panel C: Midwest
White -0.0359 0.354∗∗ 0.0338 0.132

(0.224) (0.178) (0.226) (0.266)
Low 0.0419 0.175 0.0928 0.295

(0.255) (0.202) (0.257) (0.303)
Medium 0.201 0.0982 -0.250 -0.00317

(0.259) (0.205) (0.261) (0.308)
High -2.256 -2.170 -2.669 -5.421

(3.602) (2.851) (3.628) (4.279)
Low#White -0.0183 -0.189 -0.0969 -0.287

(0.256) (0.203) (0.258) (0.304)
Medium#White -0.177 -0.116 0.254 0.0210

(0.260) (0.206) (0.262) (0.309)
High#White 2.281 2.161 2.699 5.468

(3.607) (2.855) (3.632) (4.284)
N 796 796 795 795

Panel D: Plains
White 0.00607 -0.0257 0.0657 0.00303

(0.0870) (0.0972) (0.137) (0.142)
Low -0.131 -0.0971 -0.180 -0.107

(0.0925) (0.103) (0.145) (0.151)
Medium -0.0983 -0.110 -0.174 -0.175

(0.0892) (0.0997) (0.140) (0.145)
High -0.401∗∗∗ -0.479∗∗∗ -0.455∗∗ -0.510∗∗∗

(0.119) (0.133) (0.187) (0.194)
Low#White 0.132 0.100 0.172 0.105

(0.0955) (0.107) (0.150) (0.156)
Medium#White 0.0856 0.101 0.156 0.162

(0.0925) (0.103) (0.145) (0.151)
High#White 0.401∗∗∗ 0.467∗∗∗ 0.418∗∗ 0.487∗∗

(0.123) (0.138) (0.194) (0.201)
N 631 631 631 631

Panel D: South

White -0.224 -0.136 -0.643∗∗ -0.533
(0.176) (0.205) (0.305) (0.358)

Low -0.208 -0.121 -0.661∗∗ -0.545
(0.182) (0.212) (0.315) (0.369)

Medium -0.274 -0.203 -0.782∗∗ -0.673∗

(0.183) (0.214) (0.318) (0.372)
High -0.281 -0.113 -0.762∗∗ -0.616

(0.218) (0.254) (0.377) (0.442)
Low#White 0.212 0.126 0.680∗∗ 0.569

(0.185) (0.215) (0.320) (0.375)
Medium#White 0.287 0.224 0.818∗∗ 0.718∗

(0.186) (0.216) (0.321) (0.377)
High#White 0.277 0.108 0.785∗∗ 0.641

(0.220) (0.257) (0.382) (0.447)
N 327 327 325 324
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: We construct a ratio for proportion of white operators (white farm operators/total farm operators)
and use HTE regression model. Each regression equation incorporates controls, such as average farm size,
proportion of land in farming, percent of cropland, and population density. State-year fixed effects are
also included in all regressions.
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Table (12) The Effects of the Historical CRP on Employment by Sector, 1962-1952

Panel A: Nation
(1) (2) (3) (4) (5)
Agri Construction Manufacturing Transport WholesaleTrade

Low -0.00296 0.00102 -0.00223 -0.000189 0.00279∗∗

(0.00362) (0.00131) (0.00253) (0.000913) (0.00136)

Medium -0.0142∗∗∗ 0.00371∗∗ -0.000624 0.000894 0.00551∗∗∗

(0.00404) (0.00146) (0.00282) (0.00102) (0.00151)

High -0.0250∗∗∗ 0.00231 0.00505 0.00155 0.00758∗∗∗

(0.00603) (0.00218) (0.00421) (0.00152) (0.00226)
N 2865 2865 2864 2865 2865

Panel B: Plains
(1) (2) (3) (4) (5)
Agri Construction Manufacturing Transport WholesaleTrade

Low -0.0127 0.00142 0.00684 -0.00196 0.00510
(0.00947) (0.00399) (0.00467) (0.00251) (0.00407)

Medium -0.0227∗∗ 0.00346 0.00885∗ 0.00158 0.00764∗

(0.00967) (0.00407) (0.00477) (0.00256) (0.00415)

High -0.0106 -0.00138 -0.00203 0.00141 0.00737
(0.0119) (0.00502) (0.00588) (0.00316) (0.00512)

N 631 631 630 631 631

Panel C: Midwest
(1) (2) (3) (4) (5)
Agri Construction Manufacturing Transport WholesaleTrade

Low -0.00347 0.00147 -0.00380 0.00224 0.00552∗∗

(0.00581) (0.00128) (0.00478) (0.00171) (0.00215)

Medium -0.0180∗∗∗ 0.00519∗∗∗ -0.00326 0.00290 0.0111∗∗∗

(0.00657) (0.00145) (0.00541) (0.00194) (0.00243)

High -0.0436∗∗∗ 0.0141∗∗∗ -0.00728 0.0109∗∗∗ 0.0133∗∗∗

(0.0131) (0.00289) (0.0108) (0.00387) (0.00486)
N 796 796 796 796 796

Panel D: South
(1) (2) (3) (4) (5)
Agri Construction Manufacturing Transport WholesaleTrade

Low 0.00226 0.00135 -0.00414 0.00127 -0.00161
(0.00711) (0.00202) (0.00508) (0.00129) (0.00217)

Medium -0.00693 0.00621∗∗∗ -0.00361 -0.0000285 -0.00312
(0.00814) (0.00231) (0.00582) (0.00148) (0.00248)

High -0.0467∗∗∗ 0.00750∗∗ 0.0213∗∗ 0.00101 -0.000822
(0.0122) (0.00347) (0.00872) (0.00221) (0.00372)

N 909 909 909 909 909

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: We construct employment data from county census database. State fixed effects are also included
in all regressions.
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Table (13) Persistent Effects on current CRP acre changes by decades

(1) (2) (3)
1990-2000 2000-2010 2010-2020

Very Low 1376.7∗ 3954.0∗∗∗ 2681.8∗∗∗

(745.4) (590.2) (961.6)

Low 27.41 3264.2∗∗∗ 2948.0∗∗∗

(678.3) (537.1) (875.0)

Medium -95.00 2219.8∗∗∗ 1864.7∗∗

(667.6) (528.6) (861.2)

N 2864 2864 2864

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: Current CRP data is extracted from the USDA website. OLS regression model is used to
understand persistent spatial effect of historical CRP on current CRP areas.
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9 Appendix

Figure (A1) Historical CRP

Note: This table is extracted from the historical CRP report published by the USDA(U.S.
Dept. of Agriculture, 1957-1963; Farm Economics Research Division, 1958).

Figure (A2) Historical CRP

Note: This table is extracted from the historical CRP report published by the USDA
(U.S. Dept. of Agriculture, 1957-1963; Farm Economics Research Division, 1958).
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Figure (A3) Historical CRP

Note: This table is extracted from the historical CRP report published by the USDA
(U.S. Dept. of Agriculture, 1957-1963; Farm Economics Research Division, 1958).
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Table (A1) The Effects of the Historical CRP on Tenant Acreage (Atlantic and Western)

Atlantic
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.00977 0.00867 0.0241∗ 0.0206
(0.00812) (0.00933) (0.0145) (0.0131)

Medium 0.00745 0.0127 0.0179 0.0135
(0.00987) (0.0113) (0.0176) (0.0159)

High -0.00687 -0.0106 0.0346 0.00444
(0.0176) (0.0203) (0.0315) (0.0285)

avg farmsize 1950 0.0000210∗∗ 0.0000639∗∗∗ 0.0000666∗∗∗ -0.00000305
(0.00000980) (0.0000113) (0.0000175) (0.0000158)

landonfarm 0.000219 0.000144 0.000684∗ 0.00136∗∗∗

(0.000219) (0.000251) (0.000392) (0.000355)

percent cropland -0.0997∗∗∗ -0.113∗∗∗ -0.221∗∗∗ -0.271∗∗∗

(0.0374) (0.0429) (0.0670) (0.0607)

pop density 0.00161 0.00191 0.0512∗∗∗ 0.0498∗∗∗

(0.00137) (0.00157) (0.0141) (0.0128)
N 196 197 194 194

Western
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.00153 0.00379 0.00911 0.0156
(0.00564) (0.00656) (0.00986) (0.0115)

Medium 0.0103 0.0175∗∗ 0.0254∗∗ 0.0353∗∗

(0.00674) (0.00784) (0.0118) (0.0137)

High -0.00701 -0.00576 0.0155 0.0198
(0.00903) (0.0105) (0.0158) (0.0184)

N 327 327 325 324

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table (A2) The Effects of the Historical CRP on Tenant Percent (Atlantic and Western)

Atlantic
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.470 0.319 2.120∗ 1.934
(0.739) (0.877) (1.225) (1.226)

Medium -0.385 0.0140 1.032 1.147
(0.898) (1.054) (1.475) (1.477)

High -1.549 -2.220 -0.316 1.980
(1.604) (1.905) (2.661) (2.664)

N 197 199 196 196

Western
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.102 0.334 0.588 0.825
(0.467) (0.545) (0.685) (0.749)

Medium 0.242 0.449 0.581 1.230
(0.558) (0.651) (0.817) (0.894)

High -1.927∗∗ -0.886 -0.614 -1.438
(0.759) (0.873) (1.095) (1.198)

N 326 327 325 325

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table (A3) The Effects of the Historical CRP on the Number of Hired Labor (Atlantic
and Western)

Atlantic
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.00493 -0.00305∗∗ -0.00168 -0.00131
(0.00330) (0.00147) (0.00155) (0.00199)

Medium -0.0118∗∗∗ -0.00391∗∗ -0.00331∗ -0.00382
(0.00401) (0.00179) (0.00186) (0.00240)

High -0.0111 -0.00734∗∗ -0.00568∗ -0.00730∗

(0.00717) (0.00320) (0.00336) (0.00432)
N 197 198 196 196

Western
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.00740∗∗ -0.000927 -0.00110 -0.00247
(0.00332) (0.00163) (0.00166) (0.00216)

Medium -0.0153∗∗∗ -0.00507∗∗∗ -0.00357∗ -0.00574∗∗

(0.00397) (0.00194) (0.00198) (0.00258)

High -0.0198∗∗∗ -0.00807∗∗∗ -0.00619∗∗ -0.00858∗∗

(0.00532) (0.00260) (0.00265) (0.00346)
N 327 327 325 325

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table (A4) The Effects of the Historical CRP on Tenant Acreage - Long difference
without control

Nation
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.00288 -0.00512∗ 0.00325 0.0122∗∗∗

(0.00265) (0.00304) (0.00411) (0.00453)

Medium -0.00482 -0.0125∗∗∗ 0.00231 0.0144∗∗∗

(0.00295) (0.00338) (0.00457) (0.00505)

High -0.00730∗ -0.0228∗∗∗ -0.00146 0.0126∗

(0.00441) (0.00504) (0.00682) (0.00754)
N 2857 2856 2850 2849

Atlantic
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.00564 0.00516 0.0142 0.00540
(0.00798) (0.0102) (0.0154) (0.0136)

Medium -0.00615 -0.00642 -0.0117 -0.0160
(0.00883) (0.0114) (0.0173) (0.0153)

High -0.0171 -0.0249 0.00346 -0.0328
(0.0176) (0.0221) (0.0336) (0.0295)

N 197 197 194 194

Midwest
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.0246∗∗∗ -0.0111∗∗∗ 0.00363 0.0210∗∗∗

(0.00476) (0.00418) (0.00564) (0.00683)

Medium 0.0331∗∗∗ -0.000707 0.0334∗∗∗ 0.0609∗∗∗

(0.00538) (0.00473) (0.00638) (0.00772)

High 0.0364∗∗∗ 0.0188∗∗ 0.0799∗∗∗ 0.111∗∗∗

(0.0108) (0.00946) (0.0128) (0.0155)
N 796 796 795 795

Plains
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.00320 0.00381 -0.00161 0.00835
(0.00818) (0.00921) (0.0136) (0.0145)

Medium -0.0177∗∗ -0.0102 -0.0134 -0.00630
(0.00835) (0.00940) (0.0138) (0.0148)

High -0.00112 -0.00764 -0.0109 0.00468
(0.0103) (0.0116) (0.0171) (0.0182)

N 631 631 631 631

South
(1) (2) (3) (4)
1959 1964 1969 1974

Low -0.0107∗∗ -0.00855 0.000702 0.00755
(0.00425) (0.00576) (0.00693) (0.00758)

Medium -0.0330∗∗∗ -0.0348∗∗∗ -0.0225∗∗∗ -0.0134
(0.00486) (0.00658) (0.00791) (0.00866)

High -0.0475∗∗∗ -0.0627∗∗∗ -0.0464∗∗∗ -0.0336∗∗∗

(0.00728) (0.00985) (0.0118) (0.0130)
N 906 905 905 905

Western
(1) (2) (3) (4)
1959 1964 1969 1974

Low 0.00376 0.00675 0.0144 0.0193
(0.00564) (0.00658) (0.0101) (0.0119)

Medium 0.0134∗∗ 0.0203∗∗∗ 0.0301∗∗ 0.0358∗∗

(0.00669) (0.00781) (0.0120) (0.0141)

High -0.00511 -0.00384 0.0184 0.0184
(0.00907) (0.0106) (0.0163) (0.0192)

N 327 327 325 324

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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