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Abstract

Beginning farmers and ranchers represent an important

segment of U.S. agriculture, yet they face financial chal-

lenges relative to more established operations. This article

provides an overview of emerging research on the finan-

cial performance of beginning farm and ranch operations,

with a lens toward implications for the 2023 Farm Bill.

First, we use U.S. Department of Agriculture (USDA)

Agricultural Resource Management Survey data to

explore descriptive statistics relative to beginning farm

and ranch usage of: local food markets, Federal crop

insurance, and financing mechanisms. Subsequently, we

leverage a farm-level panel dataset from the USDA

Census of Agriculture and regression analysis to examine

the relationship between key financial metrics and begin-

ning farmer success. Results show: (a) beginning farm

performance over time is associated with both increases

in scale and productivity, as well as participation in agri-

cultural programs, (b) access to credit is important, and
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that being credit constrained lowers the probability of

survival, growth, and success for beginning operations,

and (c) beginning operations are significantly less likely

to use Federal crop insurance compared to established

operations across all scales.
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There is significant interest from policymakers in leveraging programs and initiatives within
the U.S. Farm Bill to support beginning farmers and ranchers. This is because beginning opera-
tions represent an important agricultural segment: there are more than 900,000 new and begin-
ning producers that farm 193 million acres and contribute $88 billion in agricultural sales
(USDA NASS, 2020). The fact that over 40% of farmland is expected to change hands in the next
two decades implies that ensuring the viability of new and beginning operations is key to the
future of U.S. agriculture (Freedgood et al., 2020). Yet, on average, beginning farmers face
financial challenges relative to more established operations. The average beginning farm house-
hold has approximately one-half the net worth of an average established operation. And, they
report earning less farm income and have higher relative debt (Key & Lyons, 2019).

Though beginning farmers and ranchers are eligible for all programs administered by the
U.S. Department of Agriculture (USDA), recent Farm Bills, including the 2018 Farm Bill, pro-
vided targeted support specifically addressing the needs of new and beginning producers (CRS,
2019, see figure 1). To increase understanding of the determinants of financial performance of
beginning operations, the 2018 Farm Bill established a national beginning farmers and rancher
coordinator, who, among other responsibilities, was charged with facilitating research on the
profitability of new operations (CRS, 2019) (Figure 1).

This paper provides an overview of emerging research on the financial performance of
U.S. beginning and new farm and ranch operations,1 leveraging restricted access national
datasets. Here, we first use U.S. Department of Agriculture (USDA) Agricultural Resource Man-
agement Survey (ARMS) data to explore descriptive statistics related to beginning farm and
ranch usage of: local food markets, Federal crop insurance, and financing mechanisms. Subse-
quently, we leverage a farm-level panel dataset from the USDA Census of Agriculture and
regression analysis to examine the relationship between key financial metrics and beginning
farmer success. Results provide important insight into opportunities that could be addressed as
part of the 2023 Farm Bill to enhance the economic viability and survivability of new and begin-
ning farmers and ranchers.

PREVIOUS RESEARCH

Though previous research on the financial performance of beginning farmers and ranchers is
limited, what does exist finds that their performance is heterogenous—in many ways even more
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so than established operations (Ahearn, 2011; Dodson & Ahrendsen, 2016; Katchova and
Ahearn 2016; Williamson, 2017). Further, on average, beginning farmers have characteristics
that may be impediments to consistent profitability—e.g., smaller scale, less farm income,
higher relative debt-to-asset ratios, and less wealth (Key & Lyons, 2019). In this section, we pro-
vide a brief overview of previous literature on beginning operations specific to participation in
local food markets, participation in Federal crop insurance programs, access to credit, and
business success.

FIGURE 1 2018 Farm Bill provisions supporting beginning farmers and ranchers. Source: Congressional

Research Service. 2019. https://crsreports.congress.gov/product/pdf/IF/IF11227#:�:text=The%202018%20farm%

20bill%20requires,BFR%20coordinator%20for%20each%20state
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Local food markets

Support for local food markets has increased, in part to expand market access for beginning
farm operations, in recent Farm Bills. Specifically, the 2018 Farm Bill made funding for the
Local Agriculture Market Program (LAMP) permanent and not subject to annual budget
appropriations for the first time (NSAC, 2019). Accompanying this growing Federal support
is an emerging literature that investigates farm performance impacts associated with local
food markets (e.g., Bauman et al., 2018, 2019; Park, 2015; Park et al., 2014; Uematsu &
Mishra, 2011). However, only three articles assess the relationship between participation in
local food markets and beginning farmer status. Understanding the relationship between
financial performance of sales through local food markets and status is important as many
beginning operations are leveraging these markets. According to the 2012 census, 22% of
beginning operations sold through local food markets (a directly comparable tabulation has
not been released from 2017). As beginning operations are smaller than more established
operations (Key & Lyons, 2019), on average, leveraging these value-added markets with low
barriers to entry may be important (Angelo et al., 2016). Bauman et al. (2018) demonstrates
that even at the smallest scale ($1000–$74,999 in gross cash farm income), almost half of the
operations selling through local food markets are profitable.

Compared to beginning operations that did not use local food markets, Low et al. (2015)
find that direct sales are associated with higher business survival rates across all sales classes,
but slower growth rates compared to beginning farms not using local food markets for all but
the smallest sales category. Ahearn et al. (2018) found that for operations using local food
markets, being a beginning farmer was negatively related to short-term performance mea-
sured in terms of gross cash farm income, but positively related to the long-term performance
measured as rate of return on assets. Jablonski et al. (2022) find that though local food chan-
nels can be viable marketing opportunities for beginning operations, but that similar to
Ahearn et al. (2018), there are differences when using short- and long-term financial perfor-
mance indicators of profitability.

Federal crop insurance

Previous research has demonstrated that the lack of a federally subsidized crop insurance
product protecting revenues can be a limitation for some producers interested in accessing
value-added markets, including organic production expansion (Belasco & Schahczenski,
2020). Accordingly, as part of the 2018 Farm Bill, Congress directed the USDA to
investigate usage of Federal crop insurance by underserved producers, including those sell-
ing through local food markets and/or who are beginning farmers or ranchers (U.S.
Senate, n.d.).

We could not identify any literature that studies the relationship between Federal
crop insurance participation and beginning operations. However, Jablonski et al. (2022)
examine the role of Federal crop insurance for farms and ranches that sell through local
food markets and find that there is little variation in Federal crop insurance premium
expenditures across local food market channels. Rather, their results show that scale is the
primary predictor of Federal crop insurance participation and insurance premium
expenditures.
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Financing strategies

Agriculture requires large sunk cost capital investments, which necessitates farmer's ability
to access credit or debt through various financing options. Beginning operations may be
more challenged to secure access to credit as they are less likely to have established sales
and cash flow records, or collateral to secure loans (Ahearn, 2011). Further, they are more
likely to use differentiated marketing strategies (such as local food markets) than
established operations (USDA NASS, 2014). Risk management can be more straightforward
for operations accessing conventional markets because insurance products target conven-
tional market revenues. However, fewer government programs are available to manage risk
for local food markets (Jablonski et al., 2022) that may include organic and value-added rev-
enue streams.

The most common traditional source of financing is debt, an arrangement giving the bor-
rowing party permission to access money under the condition that it is to be paid back later,
usually with interest to the lender (Thilmany et al., 2022). Beyond the traditional sources of
debt (including savings and loan associations, commercial banks, Farmer mac, the Farm Credit
System, and credit unions), the USDA's Farm Service Agency (FSA) has been found to be an
important source of credit for beginning farmers through a combination of loans made directly
to producers and through Federal guarantees of loans made through commercial lenders and
the Farm Credit System (Dodson & Ahrendsen, 2016).

Not all farms with a beginning farmer, however, meet FSA loan eligibility criteria. Qualified
applicants for FSA loans must: have the requisite skills or knowledge to manage a farm opera-
tion, supply the majority of the labor through the applicant or family member, and be unable to
obtain credit through a commercial lender despite having a good credit history and a feasible
business plan. Based on these criteria, Dodson and Ahrendsen (2016) found that 176,000 farms,
or less than half of all beginning farms, were likely eligible for FSA credit programs at the end
of 2014. Tulman et al. (2016) examined usage of the USDA's microloan program, which was
designed, in part, to better serve the needs of beginning farmers and ranchers. They found that
beginning operations received the largest share of these loans, however these microloans were
capped at $35,000 prior to November 2014, and $50,000 after that, so may not fill all the financ-
ing needs of these operations. Accordingly, exploring the role of financing strategies for begin-
ning farmers is important in order to understand if there are beginning operations without
access to credit or access to sufficient credit, an issue that could have important implications for
the Farm Bill.

Business success

Past studies of business success not specific to beginning farmers and ranchers have used panel
data to explain variation in farm business survival or farm size growth rates (Diwisch
et al., 2009; Key & Roberts, 2006, 2007; Kimhi & Bollman, 1999; Storm et al., 2015;
Weiss, 1999). Using Census of Agriculture data, Katchova and Ahearn (2016) found that farms
operated by older beginning farmers tend to be smaller and do not tend to grow as much over
time. Their results show that it is mostly young farmers, as opposed to all beginning farmers,
who rapidly expand their farm operations after entering agriculture. Williamson (2017) also
explored how differences in the initial ages of farmers affects farm finances and assets. His
results indicate farmers who are under 45 years old saw a much larger increase in production,
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assets and liabilities than older farmers. More recently, Nadolnyak et al. (2019) used farm-level
panel data from the Census of Agriculture to examine how weather variability, along with other
economic and demographic factors, affect beginning farm exits. The authors found that profit-
ability and off-farm employment does not affect beginning farm exit rates, but farm size (sales)
lowered the probability of exit.

This study contributes to the literature by examining the determinants of beginning farm
success, where a farm is considered successful if it remains in business without declining in size
(value of real estate assets) over a 5-year period. Because this definition of success requires that
a farm business both survive and grow, it likely provides a more relevant measure of business
success than either the survival rate or growth rate alone. This definition also allows for an
interpretation of the net effect on success of factors that have opposing effects on farm survival
and farm expansion.

DATA AND METHODS

Throughout this research we use two national datasets from the USDA National Agricultural
Statistics Service (NASS), both in their restricted access form. The annual ARMS is the primary
source of information on the economic well-being of America's farms and ranches. Here, we
use ARMS data to explore descriptive statistics related to beginning farm and ranch usage of
local food markets, Federal crop insurance, and financing mechanisms. Subsequently, we lever-
age a farm-level panel dataset from the USDA Census of Agriculture and regression analysis to
examine the relationship between key farm characteristics and access to credit and beginning
farmer success. The Census of Agriculture is conducted every 5 years and provides a complete
count of U.S. farms and ranches.

Agricultural resource management survey

The USDA ARMS is a nationally representative survey of farms and ranches in the 48 contigu-
ous states, targeting about 30,000 farms each year. We use 2013–2016 Phase III data, collected
at the whole farm level, which includes 17,427 observations in 2013, 29,733 in 2014, 19,623 in
2015, and 18,545 in 2016. Data are pooled across years. ARMS is a multiphase, multiframe,
stratified, probability-weighted sampling design.

We treat the use of ARMS sampling weights differently across different statistics. For the
descriptive statistics on local food markets we use ARMS sampling weights, however we do not
use them for the descriptive statistics on either federal crop insurance or financing strategies.
ARMS expansion weights are not based on the population level characteristics of operations
that participate in local food markets, and therefore weighting the sample will distort the results
by forcing them to align with the average farmer-respondent (Bauman et al., 2018, 2019). For
these unweighted data, following USDA ARMS disclosure rules, we conducted dominance test-
ing on all data and dropped any statistic for which any one observation made up 45% or more
of the total subsample. Statistics on federal crop insurance and financing strategies are calcu-
lated using ARMS sampling weights that account for the probability of selection within a given
year. While jackknife estimation is recommended for estimating standard errors,
Katchova (2015) states that when sub-setting the data in small samples, jackknife estimation
using replicate weights to estimate standard error may become unreliable and totals from the
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sub-sample may not expand to population values. Because we subset our data in this paper, we
use standard methods to calculate standard errors.

Following the USDA's definition of a farm we exclude observations with gross cash farm
income (GCFI) less than $1000 (Hoppe and MacDonald, 2016) and nonfamily farms. To define
beginning operations, we follow Key and Lyons (2019) and define them as operations in which
all operators have no more than 10 years of experience as a farm or ranch operator. We conduct
unpaired t-tests (Welch's two-sample t-test) to compare differences in means across beginning
and established farmers and ranchers. GCFI is total cash revenue generated through sales of
commodities on the operation, whereas rate of return on assets (RROA) is calculated as net
farm income less an estimate of unpaid labor and management and before interest payments,
divided by the value of farm assets.

For the local food market analysis, we follow Low et al. (2015), Low and Vogel (2011), and
Jablonski et al. (2020), and interpret farms that did not report local food sales as having zero
local food sales and define local food participants as those who reported positive sales through
at least one local food marketing channel rather than those who simply replied affirmatively
regarding the use of local food marketing channels. This results in a sample of 3908 producers
reporting positive local food sales.2 Following Bauman et al. (2019) and Jablonski et al. (2020)
the local food subsample is further divided by market channels: farmers market, other direct
(on-farm stores, u-pick, road-side stand, CSA), retail (restaurants, grocery stores), distributor/
institution (food hub, internet aggregator, school, hospital, other business providing dining ser-
vices) and by scale levels of $1000–$74,999, $75,000–$349,999, $350,000–$1 M, and over $1 M.

To understand participation in Federal crop insurance by beginning operations compared to
established operations, we use the ARMS Phase III question: “[o]f the insurance for the farm
business (dollars) how much was for Federal crop insurance.” We treat this variable as binary
(positive expenditures on Federal crop insurance vs. no expenditures).

For the research focused on sources of credit, our analysis is centered on Section K: Farm
Debt, where respondents are asked to list up to five loans (including lines of credit) held by the
operation on December 31st. Loan details utilized in this analysis include lender type, balance
owed on December 31st, and the primary purpose of the loan. We group the 18 lender types in
Section K into seven lender groups and classify each group as either traditional or non-
traditional financing (Table 1).

Census of agriculture

Farm-level data from the USDA Censuses of Agriculture are used to estimate how farm and
farm operator characteristics and access to credit affect the probability of farm business success.
A farm is defined as successful if it remains in business and does not decrease in size (measured
using the inflation-adjusted value of farm real estate assets) over a five-year period. Census data
are used to identify factors that contribute to farm business success. The farm-level data used in
this study are compiled from the 2007, 2012, and 2017 Agricultural Censuses administered by
the USDA's National Agricultural Statistics Service (NASS). The Census of Agriculture aims to
collect information from all agricultural operations that produce, or would normally produce
and sell, at least $1000 of agricultural products per year.3 Farm principal operators are matched
across consecutive Censuses and the two 5-year panels are pooled. To focus on beginning farms,
the sample is limited to farms on which the principal operator reported 10 or fewer years of
farming experience in the initial period.
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To understand business success, we focus on three variables: credit constraints, the receipt
of farm program payments, and farm productivity. Farms are classified as credit constrained if
they have an interest expense ratio (IER) among the top 5% of all beginning farms. The IER is
defined as the farm's total interest expenses on all loans divided by value of farm production
(FFSC, 2017, p III-24). The IER is one measure often used by agricultural lenders to assess the
creditworthiness of prospective borrowers (FFSC 2017). Borrowers with low creditworthiness
ratings are more likely to face financial constraints—that is, a limitation on the quantity of new
debt that they can borrow. To allow for the possibility that farmers with no initial debt are fun-
damentally different from those with debt, the regression models also include an indicator of
whether the farmer had any interest expenses in the first period.

The importance of government payments to the farm is measured using an intensity
index defined as the value of government agriculture payments divided by the sum of the
value of payments plus the total value of production.4 Farm productivity is measured as the
ratio of output (value of production) to real estate assets.5 If net returns are proportional to
the value of production, then this productivity ratio will be proportional to the return on
assets.6

Control variables expected to explain variation in farm size growth and farm business
survival include characteristics of the operation and operator observed in the initial period.
These include a measure of farm size (the value of farm real estate assets), land tenancy,
farm organizational arrangement (family farm, partnership, other), commodity

TABLE 1 Lending source groupings

Lender group Lender classifications

Traditional commercial lending Savings and loan association

Commercial bank

Farmer mac

Credit union

Farm credit Farm credit systems

Farm service agency USDA Farm Service Agency (FSA)

Federal/state financing Small business administration (SBA)

State and county government lending agencies

Input suppliers Implement dealer financing corporations

Input suppliers

Co-ops and other merchants

Contractor

Personal relationship finance Life insurance

Individuals for whom any land in this operation
was bought under a mortgage or deed of trust

Individuals for whom any land in this operation
was bought under a land purchase contract

Credit cards Credit cards

Note: Lender classifications taken from the U.S. Department of Agriculture Agricultural Resource Management Survey Phase
III Farm Debt section. Other lender, a response shared by less than 1% of the sample, was not included in this typology.
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specialization (five crop types and five livestock types); region (nine USDA-ERS Farm
Resource Regions7); and a direct-to-consumer sales indicator. Principal operator character-
istics hypothesized to affect farm business success include age, race and ethnicity
(Hispanic/non-Hispanic). Also included in the regression models are an indicator of
whether farming is the operator's main occupation, the self-reported share of household
income that comes from farming, and a measure of local economic conditions (the percent-
age point change in the Bureau of Labor Statistics county unemployment rate in the Census
years).

The Agricultural Census data are organized into pooled 2-year panels, in which a farm
observed period t may or may not be observed again period t+ 1. The following regression
models are estimated for all operations observed in period t:

Yitþ1 ¼ aþX 0
itβþ εi, ð1Þ

where Yitþ1 are outcome variables that depends on conditions observed in period tþ1 and Xit

are control variables observed in the initial period t. The outcome variables include: (a) an indi-
cator for whether a farm survived in business between t and tþ1; (b) the log difference in farm
size between periods, and (c) an indicator of business success (defined as remaining in business
with non-negative business growth between t and tþ1). Probit regressions are estimated for the
survival and success outcomes for all farms observed in period t. An OLS regression is estimated
for the growth (log difference) outcome only for farms that responded to the Census in consecu-
tive periods.

RESULTS

In this section, first we provide the results from the ARMS descriptive analysis, divided by local
food markets, Federal crop insurance, and financing strategies. Subsequently, we present the
regression results highlighting implication for beginning farmer and rancher business success
based on the farm-level panel data from the Census of Agriculture data.

Local food markets

Figure 2 provides the average RROA by scale and market channel for beginning and established
operations. Across all four market channels we find that average RROA is positive once
operations exceed $350,000 in gross cash farm income (the threshold to exceed the USDA
ERS' definition of a small farm). Established farms outperform beginning operations across
all market channels and scales, except: (a) mid-scale operations that sell to farmers markets,
(b) all scales >$75,000 in gross cash farm income selling to other direct markets, and (c) small
scale ($75,000–$349,000) and large scale (>$1 M) operations selling to distributors and
institutions.

Overall, we see that performance generally improves with scale, and that the top performers
are large scale operations (both established and beginning) that sell to distributors and institu-
tions. Interestingly, we see that mid-scale beginning operations selling to direct markets—both
farmers markets and other direct markets—are performing well on-average, with RROA
exceeding 10%.

OPPORTUNITIES TO SUPPORT BEGINNING FARMERS AND RANCHERS 9



Federal crop insurance

We divide our sample by beginning and established operations, by scale, and by those with and
without positive expenditure on Federal crop insurance (Figure 3). We find as operations get
larger, they are more likely to have positive expenditure on Federal crop insurance, regardless
of if they are an established or beginning operation. However, we also find that established
operations have a significantly different and positive Federal crop insurance expenditure com-
pared to beginning operations (significant differences are found at the 10% level for GCFI
$1000–$74,999, at the 5% level for GCFI $75,000–$349,000, and at the 1% level for both GCFI
$350,000–1 M and GCFI > $1 M).

FIGURE 2 Average rate of return on assets (RROA) for beginning and established producers by

scale (defined as gross cash farm income) and local food market channel. Source: USDA, National

Agricultural Statistics Service and Economic Research Service, 2013–2016. Agricultural Resource Management

Survey
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Financing strategies

Thirty-six percent of all operations report using debt to finance their operation, giving us an
average weighted yearly sample of 601,153. Of beginning operations, 39% utilize debt (average
weighted yearly sample of 108,032), compared to 35% of established operations (average
weighted yearly sample of 493,121). Of our total sample of producers that utilize debt, 18% are
beginning operations and 82% are established operations.

When we divide our sample into beginning and established operations and the source of
credit funds (see Figure 4), we find that for both beginning and established operations, just
over one-half of the balance owed is to traditional commercial lending (52% for both
groups). Though we find that the next commonly used source of credit for both beginning
and established operations is the Farm Credit System, established operations have a larger
portion of balance owed (30%) relative to beginning operations (21%). We find that the
beginning operation outstanding debt to FSA is relatively larger compared to established
operations (10% and 4% of outstanding debt, respectively). The remaining balance is mostly
to input suppliers (7% for beginning operations, 8% for established operations), personal
relationship finance (8% for beginning operations and 6% for established operations), and a
very small amount to Federal/state financing (1% for both beginning and established
operations).

Regression results: business success

Columns 1 and 3 in Table 2 show the estimated marginal effects at the means from a probit
model of farm survival and success, respectively.8 Column 2 shows the estimated coefficients
from a linear regression model of the farm size growth rate (log difference of farm assets). The
results indicate that for beginning farms, being credit constrained lowers the probability of sur-
vival by 11.3% points, lowers the growth rate by 10.2 points, and reduces the success rate by

FIGURE 3 Proportion of U.S. beginning and established producers with and without crop insurance, by

scale. Source: USDA, National Agricultural Statistics Service and Economic Research Service, 2013–2016.
Agricultural Resource Management Survey
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17.5 points. Without access to credit, farmers may be less able to cope with farm or off-farm
income variation and less able to adopt more efficient production technologies or expand
production.

The results also indicate that beginning farms that are more dependent on government agri-
cultural payments tend to have better business outcomes. Increasing the “payment intensity”
(agricultural payments as a share of gross revenues) increases beginning farm survival, growth
and success rates. Increasing the payment intensity share by 10% points is associated with a
2.9% point increase in the likelihood of success. These findings are consistent with earlier
research that found that payments were associated with an increase in the likelihood and dura-
tion of farm business survival of crop farms (Key & Roberts, 2006, 2007). Program payments
provide a revenue stream that increases the returns to farming and makes farming less risky
and more profitable. This, in turn, likely increases farmers' incentive to remain in farming and
increases farmers' ability and incentive to expand production.

The estimates indicate that farm productivity (value of production relative to assets) was posi-
tively and significantly correlated with survival, growth and success. The results imply that increas-
ing the average farms' productivity value by one standard deviation would raise the success rate by

FIGURE 4 Balance owed as a percentage of total balance owed (aggregated for all producers), comparing

beginning and established farmers. Source: USDA, National Agricultural Statistics Service and Economic

Research Service, 2013–2016. Agricultural Resource Management Survey

12 JABLONSKI ET AL.



TABLE 2 Marginal effects on five-year survival probability, growth rate, and success rate

Survival
probability

Growth rate
(Log diff. assets)

Success
probability

Credit constrained �0.113 �0.102 �0.175

(0.008)** (0.009)** (0.009)**

No debt �0.209 �0.108 �0.217

(0.004)** (0.004)** (0.004)**

Log assets ($) 0.100 �0.446 �0.111

(0.001)** (0.002)** (0.001)**

Does not rent land 0.111 �0.087 0.010

(0.006)** (0.007)** (0.006)

Rents out land 0.170 0.076 0.106

(0.006)** (0.007)** (0.007)**

Agric. payment intensity (index) 0.258 0.270 0.291

(0.016)** (0.017)** (0.017)**

Productivity (TVP/assets) 0.057 0.208 0.040

(0.003)** (0.003)** (0.003)**

Had direct-to-consumer sales 0.184 �0.065 0.066

(0.005)** (0.006)** (0.006)**

Family farm 0.121 �0.191 �0.003

(0.005)** (0.006)** (0.005)

Operator age: 30–39 0.056 �0.130 �0.386

(0.006)** (0.007)** (0.011)**

Operator age: 40–49 0.107 �0.211 �0.144

(0.006)** (0.007)** (0.009)**

Operator age: 50–59 0.148 �0.239 �0.328

(0.006)** (0.007)** (0.011)**

Operator age: 60–69 0.145 �0.294 �0.195

(0.007)** (0.008)** (0.006)**

Operator age: 70+ �0.066 �0.324 �0.302

(0.009)** (0.011)** (0.010)**

Primary occupation farming 0.001 0.107 �0.114

(0.004) (0.004)** (0.011)**

Shr. of HH income from farm 0.141 0.295 �0.117

(0.007)** (0.008)** (0.005)**

Female �0.217 �0.100 �0.430

(0.005)** (0.006)** (0.009)**

Initial year: 2012 0.045 0.128 �0.270

(0.003)** (0.004)** (0.009)**

(Continues)
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3.5% points. Higher productivity is likely associated with greater farm profitability and access to cap-
ital, which enables farmers to both remain in business and expand the scale of production.

The results indicate that operations with female principal operators had significantly lower
business survival, growth and success rates compared to similar farms with male principal oper-
ators. These rates were also lower for beginning farms with principal operators who were His-
panic or of any race other than “white” (Key, 2022a).

Commodity specialization was also an important determinant of farm performance. Holding
all other characteristics constant, farms that produce “grains, oilseeds, dry beans, or dry peas”
had the highest probability of success (Key, 2022b). While there could be numerous factors,
including differences in pest, climate and market conditions that cause variation in farm perfor-
mance across commodity groups, it is plausible that insurance availability plays a role. The cate-
gory with the highest success probability is comprised of commodities with historically higher
Federal crop insurance programs participation rates. Crop insurance may reduce the risk of
default and bankruptcy and result in higher survival rates. Greater crop insurance coverage
might also enhance farmers' access to credit with which to expand production (Ifft et al., 2015).

POLICY IMPLICATIONS

Collectively our results highlight three important findings that have implications for the 2023
Farm Bill discussions. First, results from our ARMS and Census analysis demonstrate that
improved beginning farm performance is associated with both increases in scale and produc-
tivity, as well as participation in agricultural programs (indicated by the share of program
payments in gross revenue). Our ARMS analysis finds a positive relationship between RROA
and increases in scale, and our Census analysis demonstrates that farm productivity and agri-
cultural payments are associated with beginning farm survival, growth, and success. Efforts to
help beginning operations increase the scale of their operation, raise their productivity, and
increase awareness of agricultural programs might include enhanced training, education, out-
reach, and technical assistance programs and expanded or refined credit programs that could
facilitate adoption of more efficient or innovative technologies. Additionally, program

TABLE 2 (Continued)

Survival
probability

Growth rate
(Log diff. assets)

Success
probability

County emp. change (pctg. pts.) 0.0001 0.0026 �0.020

(0.0001) (0.0002)** (0.006)*

Operator race/ethnicity Yes Yes Yes

Commodity specialization Yes Yes Yes

USDA-ERS region Yes Yes Yes

Constant �1.408 6.454 1.088

(0.021)** (0.024)** (0.022)**

N 644,899 324,290 644,899

Note: *p <0.01; **p <0.001. All variables are dichotomous indicators (1/0) unless otherwise noted. “Yes” means the set of
indicator variables are included in the model. Results for these variables are not shown due to space limitations.

Source: USDA-NASS Census of Agriculture, 2007, 2012, 2017.
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payment and participation rates of beginning farmers might be raised through more active
and targeted outreach by USDA program agencies. Specifically, programming might target
beginning operations with female principal operators, or farms with principal operators who
are Hispanic or of any race other than “white” as these operations were found to have lower
rates of farm business survival, growth and success compared to otherwise similar operations.
The findings also highlight the need for additional research to better understand why farms
operated by socially disadvantaged farmers have worse outcomes, even after controlling for
farm and operator characteristics.

Second, the Census analysis results affirm that access to credit is an important determinant
of business performance, and that being credit constrained lowers the probability of survival,
growth, and success for beginning operations. Further, the ARMS analysis shows that begin-
ning operations overall use Farm Credit and FSA more than established operations. Yet, it is
unclear is FSA is a “better” financing option in some way (for example, more favorable terms),
if farm credit is less favorable, or there is some other qualitative explanation for these differ-
ences. Additional exploration is recommended as there could be important insights here that
could reduce credit constraints for beginning operations.

Regardless, the Census finding that credit constraints impede the growth and survival of
beginning farms supports a rationale for targeted loan programs designed to help beginning
farmers acquire land and equipment. Policies to reduce credit constraints could include less
strict collateral or less strict income requirements for loans. These types of policies could
allow young farmers who have not acquired large amounts of saving to grow more rapidly,
and thereby presumably attain higher levels of farm income and profits. Some USDA loan
programs offer low down payment requirements and less strict income verification, farming
experience, and yield history requirements for qualified beginning farmers. The connection
observed between credit constraints and farm success suggests that expanding these types of
USDA efforts to promote credit access could lead to higher success rates for beginning
farmers.

Finally, our ARMS analysis demonstrates that as operations get larger, they are more likely
to have positive expenditure on Federal crop insurance, regardless of if they are an established
or beginning operation. In addition, the Census analysis found that producers specializing in
crops which traditionally have had higher rates of crop insurance coverage had higher rates of
business success. However, beginning operations are significantly less likely to use Federal crop
insurance compared to established operations across all scales, and are more likely to produce
commodities that have had lower rates of insurance coverage. It might be possible to increase
insurance uptake by beginning farmers through enhanced targeting and outreach by the USDA
Risk Management Agency (RMA). Increasing RMA outreach and programmatic support toward
specialty crops, including fruits and vegetables, might also increase adoption rates by beginning
farmers who are more likely to specialize in these crops.
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ENDNOTES
1 Beginning and new farm and ranch operations are interchangeably referred to as beginning and new farms,
ranches, enterprises, operations and producers, but all follow the USDA definition, “those who have operated a
farm or ranch for 10 years or less either as a sole operator or with others who have operated a farm or ranch
for 10 years or less.”

2 To mitigate potential bias from outliers, we winsorize financial variables (Hastings et al., 1947), where extreme
values are replaced by less extreme ones. For all variables with outliers that can only take positive values, we
winsorize observations at the 99th percentile. The winsorizing vector is:

g xð Þ¼
�c for x ≤ � c

x for xj j< c

c for x ≥ c

8><
>:

where g(x) is defined as the winsorizing vector, x is an observation, and c is the value at the selected quantile.
3 More information about the Agricultural Census can be found at https://www.nass.usda.gov/AgCensus/
index.php.

4 Government agricultural payments include all federal, state, and local government agricultural program pay-
ments received in the initial year of the panel (2007 or 2012). Depending on the year, these payments include:
direct, counter cyclical, and ACRE (Average Crop Revenue Election) payments; the amount received from loan
deficiency payments (LDPs), marketing loan gains, and net value of commodity certificates; other payments
(disaster, market loss), NAP (non-insured assistance program), and EQIP (Environmental Quality Incentives Pro-
gram); and amount received for participation in the Conservation Reserve Program (CRP), Wetlands Reserve Pro-
gram (WRP), Farmable Wetlands Program (FWP), or Conservation Reserve Enhancement Program (CREP).

5 Even though farm real estate represents about 80% of total farm assets, it would be preferable to include the
value of machinery along with farm real estate in the denominator of the productivity measure. However, the
census does not permit us to accurately value machinery that was rented and only used part time on the farm.
The census questionnaire asks for the value of the machinery and equipment regardless of the amount of time
it was used on the farm and regardless of ownership. Hence, a farmer who rented a combine for 1 day would
report the same value as a farmer who rented the combine for the entire season.

6 The Census of Agriculture was not designed to measure farm production costs, and net returns cannot be accu-
rately measured with the information collected.

7 See https://www.ers.usda.gov/publications/pub-details/?pubid=42299 for a description of the ERS Farm
Resource Regions.

8 For the dichotomous independent variables, the marginal effect at the mean shows how the probability of sur-
vival, growth or success changes as the independent variable changes from 0 to 1, holding all other variables at
their mean values.
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