
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


 
Federal crop insurance and agricultural credit use 

 

 

 
Jennifer Ifft, Cornell University: jifft@cornell.edu 

Margaret Jodlowski, Cornell University: mcj47@cornell.edu 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Selected Paper prepared for presentation at the 2017 Agricultural & Applied Economics Association 
Annual Meeting, Chicago, Illinois, July 30-August 1 

 
Copyright 2017 by [authors].  All rights reserved.  Readers may make verbatim copies of this document 
for non-commercial purposes by any means, provided that this copyright notice appears on all such 
copies.  



Federal crop insurance and agricultural credit use∗

Jennifer Ifft
Margaret Jodlowski

July 24, 2017

∗This research was supported through a cooperative agreement with the USDA Office of the Chief
Economist.

1



Abstract

Access to credit is critical for the survival of U.S. farm businesses. Federal crop
insurance is often reported to increase access to loans by U.S. farms; however, estab-
lishing a robust, causal relationship between crop insurance and lending is challenging.
In this study we consider the causal impact of federal crop insurance on credit use by
U.S. farms. We also examine whether this relationship has implications for the overall
financial health of the U.S. farm sector or for bank regulation. We find higher oper-
ating loan use with a variety of measures in response to crop insurance participation
and insurance premiums paid but no robust relationship with long-term credit or lever-
age. When we stratify our sample and analysis by farm size and operator age, we find
evidence that these sub-groups are all able to increase operating credit use through
crop insurance. However, farms that are more indebted on average do not increase
operating credit use. We find no evidence that crop insurance lowers interest rates, or
decreases the cost of credit. Overall, crop insurance participation facilitates access to
operating credit, with no evidence of augmented financial regulatory risks related to
crop insurance and credit use.

1 Introduction

Over the past two decades, crop insurance has become the cornerstone of the federal farm

safety net and is central in farm policy debates (Glauber, 2013). Crop insurance participation

influences nearly all aspects of farm management, including financial decisions, as it affects

total farm income as well as farm income variability. Empirical studies have found, at a

minimum, a strong correlation between U.S. crop insurance enrollment and an increase in

farm short term debt use (Ifft et al., 2015), which provides evidence that crop insurance

may increase use of and access to credit. Uzea et al. (2014) find a similar relationship

between risk-reducing government support policies and farm financial risk in Canada, but

this finding is not consistent across farm types. de Mey et al. (2014) similarly find evidence

of risk balancing in the European Union, but not consistently across all farms types and

countries.

Several aspects of the relationship between the federal crop insurance program and debt

use are still not well understood. No empirical research has been undertaken on whether loan

characteristics are influenced by crop insurance use, or whether crop insurance lowers the cost

of using credit. It is unknown if the relationship is driven by crop insurance participation or

coverage levels. Further, if this relationship does not affect all farms equally, it is important
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to consider if farm financial status plays a role, as there are potentially serious implications

for bank regulation if higher risk farms are increasing leverage in response to crop insurance.

There are several mechanisms through which credit and crop insurance may be related

which have been discussed extensively elsewhere. Theoretical models of risk balancing predict

that a decrease in production risk might be accompanied by an increase in financial risk

(Gabriel and Baker, 1980). Featherstone et al. (1988) show that policies that decrease

production risk could increase financial risk to the point of causing equity losses. We may be

observing risk-balancing behavior if farms keep aggregate risk levels constant by increasing

leverage in response to the revenue guarantee provided by crop insurance.

Crop insurance may also serve to help some farms overcome credit constraints (Liang,

2014). On the other hand, the relationship may be driven by bankers, who require crop

insurance as collateral for operating loans, instead of farmers. Further, lenders’ perceptions

of farmers’ credit-worthiness may affect crop insurance participation decisions. To some

degree, all these mechanisms may be at play. Regardless of the underlying economic drivers

of this relationship, additional lending increases financial risk in the farm sector as a whole,

and hence is of concern to policymakers and bank regulators.

If crop insurance leads to higher levels of lending for already-highly indebted farms, the

relationship between crop insurance and lending may be a concern for financial regulation.

Likewise, if small and midsize or beginning farmers are found to not have increased access

to credit through crop insurance participation, there may be implications for federal pro-

grams and policies that support these farms. A better understanding of how crop insurance

influences loan terms and loan access, in addition to quantity of credit used, across different

farm and operator characteristics could help inform regulatory and policymaker concerns

as well as informing the underlying mechanism driving the observed relationship between

crop insurance and operating loans. To the best of our knowledge, no previous research has

considered farm-level evidence for regulatory risks related to this relationship.

This study makes three major contributions. First, we apply recent advances to establish

a causal relationship between crop insurance use and operating loan volume. Second, we
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evaluate the relationship between crop insurance and operating loan terms, such as interest

rate and lender choice, among others. Third, we conduct an exhaustive analysis of the rela-

tionship between crop insurance and operating loan use by different types of farms, including

operator characteristics, farm size, and farm financial status. Our study is therefore able

to comprehensively characterize how farm operators have changed their financial manage-

ment decisions in response to increasing federal crop insurance coverage. We are also able to

identify whether these relationships are uniform across U.S. crop farms and explore evidence

of any financial risks to the farm sector related to higher levels of credit use. Farm and

loan-level data from the Agricultural Resource Management Survey (ARMS) are the basis

for our analysis.

2 Data and methods

Empirical research on the impacts of increasing crop insurance, especially studies focused

on financial outcomes, has struggled with how to plausibly identify causal outcomes. These

studies have not been able to claim causality due to the simultaneity between crop insurance

take-up and farm-level production decisions. Many of the instrumental variables used in

previous research struggle with credibility related to the exclusion restriction. In other

words, it is difficult to find a measure that is truly unrelated to any particular farm-level

production decision but still related to crop insurance participation. Further, most farm-level

data sets are cross-sectional, which limits researchers’ ability to control for unobserved farm-

level characteristics that drive both financial and production decisions. The Agricultural

Resource Management Survey (ARMS), the most detailed nation-wide farm level survey

that is commonly used in agricultural economics research, is cross-sectional. Our analysis

will begin with a cross-sectional analysis that takes advantage of the full richness of the

ARMS data. We will then impose increasingly restrictive limits on our sample of farms

that allow us to more robustly identify the relationship between crop insurance and credit

decisions, taking advantage of advances for ARMS data use developed by Weber et al. (2016),

including linking repeated ARMS observations over time and a more plausible instrumental
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variable for crop insurance use.

As a lack of comprehensive farm-level panel data is a major barrier to crop insurance

research, for part of our analysis we create and use an unbalanced panel of ARMS data. It is

possible to link farms over time thanks to an oversampling of larger farms, which increases

the likelihood of a farm appearing in the ARMS data multiple times. The procedure to link

ARMS observations across time was first described by Weber et al. (2016), who also highlight

the differences between “repeat” and “non-repeat” farms. Farms sampled more than once

are larger and have higher values of production than the typical respondent farm. Despite

these differences, the sample of repeat farms from ARMS may be more appropriate for

studying the impact of crop insurance than a sample representative of the USDA definition

of a farm, which includes very small farm enterprises that are extremely unlikely to be

participants in any federal crop insurance programs. Most smaller farm operations in the

U.S. are not operated as businesses: the median U.S. farm typically has negative returns

to farming activities (Economic Research Service, 2016). The repeat farms are much more

likely, therefore, to be representative of operations that use crop insurance. Further, we will

take advantage of the rigorous instrumental variables approach introduced in Weber et al.

(2016), with both the ARMS cross section and the ARMS unbalanced panel.

2.1 Data

We begin with ARMS data from 2000 to 2014, which had a total of 286,370 observations

(table A1). We keep only the operations whose value of production from crops that have

widespread crop insurance availability is at least $10,000.1 This restriction decreases the

number of respondent farms in our analysis to 123,122. We refer to this as the ‘restricted’

ARMS cross section. Summary statistics for the entire ARMS cross section and the restricted

cross section are provided in table A1.

The financial situations of the farm operations in our samples are complex, and the
1These crops include: barley, canola, corn (for grain or silage), cotton, oats, sorghum, soybeans, and

wheat. According to the RMA, in 2014 these crops together made up about 80% of all federal crop insurance
program liabilities.
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decisions they make with regards to credit access and debt are enumerated in a many ways

in the ARMS survey instrument. As such, we use several farm-level measures of debt use,

based on survey questions that measure credit use at farm-level. These include seasonal

production loans taken out and repaid in a given year [repaid]; end-of-year short term debt

held [dshort]; and the total amount of short term debt currently held as well as all loans taken

out and repaid within the year [dshort + repaid = totalshort]. Other farm-level measures

include the ratio of total short term debt to total variable expenses plus rental expenses

[financed], which captures the share of farm expenses that are financed by debt, and the

debt-to-asset ratio [leverage]. These measures allow us to measure the relative importance

of operating credit in addition to absolute measures. Although we focus on operating or

short-term credit based on the results of previous research, for robustness we also use an

aggregate measure of non-real estate long-term debt [dnreale] and an aggregate measure of

real estate long-term debt [dreale].

We compare various characteristics of farms with and without crop insurance use re-

ported in our restricted cross section in table 1. We find that farms that participate in

crop insurance are systematically different than those that do not, by almost every variable

considered. There are only 2 variables for which participants and non-participants are not

statistically different: rice production and ratio of operating loan volume to variable ex-

penses plus rental expenses ([financed]). Farms that use crop insurance have higher levels of

all types of debt; operate more acres; rent a higher share of acres operated; have operators

with higher education levels; have higher sales volume; are more likely to produce field crops;

are less likely to produce specialty crops and livestock; and are more likely to have farming

as a the primary occupation of the principal operator.

2.1.1 ARMS panel

The ARMS panel is a sub-sample of the ARMS cross section and an artifact of the over-

sampling of larger farms, as discussed above. The differences between these repeat farms

and those that appear only once are covered in detail by Weber et al. (2016). There are
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92,272 farm-year observations in the full panel for the years we consider; most of these are

farms that appear only twice, although there are farms that appear anywhere from three

to eight times. Similar to Weber et al. (2016), for our panel analysis we further restrict

the sample of repeat farms to those that have at least one observed year of crop insurance

participation and meet the same value of production requirement as the restricted cross

section. Both restrictions provide us with unbalanced panel of farms that are typical of

crop insurance users, who differ markedly from the nationally-representative farm using the

USDA definition or even from the typical non-participant or non-repeat ARMS sampled

farm. These sample restrictions, while necessarily limiting, make it is less likely that our

results are driven by comparing those operations for which crop insurance is available to

those for which it is not. Summary statistics for these farms, presented in table A2, confirm

that these are large operations with high levels of production and large loans: the average

farm in our sample operates more than 2,500 acres, and the average annual operating loan

volume is nearly $500,000. For simplicity, we will refer to our restricted data set of repeated

ARMS observations as the “restricted panel”. In the restricted panel, 65% of operations had

positive expenditure on insurance premiums, with an average premium payment of $7.35

per acre. Further, the operations in the ARMS panel are not marginal participants in crop

insurance programs: the average number of acres enrolled, per operation and across all years,

is about 1,390.

We also compare farms from the restricted panel with and without any reported crop

insurance (neither acres nor expenses) in table 2. We first note that a similar share of farms

in the panel had some crop insurance as in the cross section. We also note that farms with

and without crop insurance are statistically different for nearly every measure considered in

our analysis. Farms with crop insurance have higher debt levels for almost every measure,

are slightly younger, operate more acres, and have higher levels of corn, soybean and wheat

production.

To confirm that the differences between farms with and without crop insurance participa-

tion are systematic and persist over time, we do the same comparison between participants
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and non-participants in 2004 and then again in 2013. These are reported in tables A3 and

A4 for the restricted cross section and in tables A5 and A6 for the restricted panel. The dif-

ferences between crop insurance participants and non-participants that we observe in 2004

still remain almost a decade later in 2013: there is no evidence that the two groups are

becoming more similar over time. In the panel, we do see a larger operated acre differential

in 2013 relative to 2004, but this is likely due to year-to-year idiosyncratic changes in the

ARMS sample: for example, more hog farms were sampled in 2004. These farm-specific

factors are controlled for in our panel analysis, and, to some degree, by the relevance and

spread of the control variables used in our cross section. For the cross section, we largely

see similar differences in farm characteristics by crop insurance status over time, with some

exceptions: for example, the differential between long-term real estate and non-real estate

debt did increase over time. However, there is no evidence that the two groups were more

similar in 2003 and then diverged, or that they have grown more similar over time.

2.1.2 Loan-level data

Each year, the ARMS survey asks farmers about the details of at least four loans, including

information on the terms of the loan, its age, interest rate, and the lender.2 For the purposes

of our study, we restrict our analysis to the loans that were designated operating loans, either

through a question that asked the “type” of the loan, or, in years when that was unavailable,

using questions that asked for the “purpose” of the loan. With this information, we are able

to construct a dataset of observations at the farm year-loan level, rather than at the farm

level alone. We therefore include as outcomes various measures of loan quality or the ‘cost

of credit’, including interest rates and loan terms, to better understand how crop insurance

enrollment changed both the credit-worthiness of farmers and the type and costs of credit

available to them. We also create an indicator for whether farms had an operating loan from

one of 3 major farm lenders: the Farm Service Agency (FSA), Farm Credit System lenders

(FCS), and commercial banks. Summary statistics for operating loans from all farms in the
2In recent years this question was included for all farms in ARMS Phase III, while before 2013 it was only

included for a subset of sampled farms that completed the Cost and Returns Report (CRR). This limitation
precludes us from constructing a panel using data from the loan table.

7



restricted cross section that provided loan-level data are reported in table 3.

2.2 Model

2.2.1 Cross section models

Our farm-level cross section model describes the relationship between crop insurance par-

ticipation and the measures of debt use and acquisition (yit) described above. We use two

measures of crop insurance, coverage and participation, as our key variable of interest, Pit.

The first is the natural log of the insurance premiums paid per acre. This is a measure of

crop insurance expenditure that reflects crop insurance coverage levels, as well as other fac-

tors such as the value of the crop being insured. A higher level of crop insurance premiums

will generally correspond to higher coverage levels, or a larger share of production that is

protected from yield or revenue loss. This measure is available from 2000-2014, but was not

on all versions of ARMS surveys for all years, yielding a total of 88,867 observations in the

restricted ARMS cross section and 30,957 in the restricted ARMS panel.

The second measure is a dummy variable that equals one if the operation had acres

enrolled in federal crop insurance for a given year, and so only captures the decision to

participate in crop insurance at any level. This measure allows to compare participation

versus non-participation in crop insurance. This measure also has the advantage of being

asked on more versions of the ARMS survey over time, allowing for a larger sample: 91,171

observations in our restricted cross section.3

Our base model for farm i in year t, therefore, takes the following functional form:

yit = β0 + β1Pit + βFit + τt + γs + εit (1)

Above, Fit is a vector of farm and operator characteristics, including operator’s education,

age, total off-farm income, occupation, retirement status, gender, and race. Additional farm

characteristics included in Fit are: acres operated, farm sales class, share of acres owned,
3Due to changes in the ARMS survey instrument, the “acres enrolled” dummy is only available for 2002-

2013, excluding 2012.
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share of cropland operated, and farm specialization. Farm specialization covers multiple

crop and livestock specializations based on USDA definitions, as well as categories for ‘other

crops’ and ‘other livestock’ The model also includes year fixed effects (τt) and state fixed

effects (γs).

Similarly, the loan-level model captures the relationship between the same two measures

of crop insurance activity and characteristics of individual operating loans in each year.

These characteristics include: the loan’s interest rate, its term, the lender (specifically, if the

loan was from Farm Credit Services (FCS), the Farm Service Agency (FSA), or a commercial

bank), and whether it was fixed or variable rate. We limit our analysis to loans that are

designated as operating or production loans to avoid picking up the inherent differences

between loans taken out for farm operations and loans taken out for real estate or other

long-term investments. With that in mind, the final specification of the loan-level model is:

yijt = α0 + α1Pit + α̂Fit + α̃Lijt + τt + γs + εijt (2)

In this model, yijt are the characteristics of loan j taken out by farm i in year t; Pit and

Fit are defined as above. The loan characteristics vector, Lit, includes controls for the lender

(only for the non-lender-related outcomes) and the age of the loan.

We are unable to estimate the precise impacts of coverage levels on credit use decisions,

as ARMS did not collect this data in most years. While premium paid per acre captures

coverage levels, it also reflects production history, insurance product and features selected,

projected prices, and other factors. In 2014, ARMS included a question on coverage levels,

yield or revenue policy use, and unit structure for several major commodities. We estimate

equation 1 with coverage rate as our key independent variable for 2014 using this unique

data. We are able to add share of acres under a revenue policy and commodity insured as

additional control variables, as well as another 2014-specific variable: self-reported risk toler-

ance. Risk preferences are unobserved in all other years and may have a strong relationship

with both credit and insurance decisions. We estimate this model with our key dependent

variables: totalshort, financed, dshort, repaid, leverage, and operating loan interest rate.
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Given the unique data available in 2014, we are able to include 3 additional dependent vari-

ables that explicitly measure credit constraints. The first variable, denied, measures whether

the respondent reported being denied credit or not receiving all of the credit requested. The

second variable, deterfromcredit, measures if the respondent did not apply for credit due to

fear or rejection, high cost of application, or risk associated with debt. The third variable,

creditprob, is a indicator variable that is 1 if either denied or deterfromcredit have a value of

1. In addition to providing a robustness check for the equivalence of results with an actual

measure of coverage levels relative to premium paid, this specification gives us insight into

the relationship between crop insurance and credit constraints.

2.2.2 Panel models

The models described above are run using all of the ARMS observations in the restricted

cross section. In order to robustly examine the causal relationship between FCI and debt

use, we also make use of the ARMS panel. While this approach is somewhat restrictive, it

allows for estimation on repeated ARMS observations with farm fixed effects in order to to

address some identification issues present in previous studies and control for farm-specific

characteristics that are difficult or even impossible to observe. For example, farms that use

crop insurance may have better financial management skills and also be more likely to use

credit. With this smaller, panel data set our model is as follows:

yit = β0 + β1Pit + βGit + τt + γi + εit (3)

where γi are farm-fixed effects and βGit are time variant farm characteristics, including

the number of acres operated, the operator’s age, operator age squared, and the share of

soybean, corn and wheat acres out of the total acres operated. We do not estimate this

model at the loan level due the limited number of repeat observations with operating loan

data from the loan table.
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2.2.3 Instrumental variable

Even with farm-level fixed effects, we may not be able to fully address the simultaneity

between the operator’s decision to enroll acres in crop insurance (i.e., Pit) and the operator’s

financial decisions, such as whether or not to take on debt. Not only are the two decisions

made based on the same factors, we cannot prove that these determinants are time invariant,

even at the farm level. For example, farms’ preferences may evolve over time, or there may

be regional, time variant factors that influence credit or insurance markets. Such issues likely

affect specific coverage level decisions, as opposed to affecting the decision whether or not

to participate in crop insurance.

To overcome these potential issues for our measure of crop insurance coverage, we apply

the instrumental variable approach developed by Weber et al. (2016), which uses crop in-

surance program coverage limits that affect some farmers more than others in a way that is

plausibly exogenous to current financial decision-making and farm-level financial outcomes.

The instrument exploits the maximum coverage levels that are codified in the federal crop

insurance program. Because of the maximums, those farmers whose initial premiums are

close to the maximum are constrained in their ability to increase coverage over time. There

is, therefore, a negative, non-linear relationship between the ratio of the initial premium and

the maximum premium and the ratio of the later premiums (i.e. in period 2 and after) and

the initial premium. Weber et al. (2016) define this relationship in the following way:

ln(PAi,t=2) − ln(PAi,t=1) = θln( PAi,t=1

MaxPAi,t=1
) (4)

Thus, the log of the ratio of the initial premium per acre (PAi,t=1) and the maximum possible

premium per acre (MaxPAi,t=1) serves as an instrument, denoted Zit for the difference in

premiums per acre between any two years.

Using this instrument, the farm model takes the following form:

yit = β0 + β1 Pit︸︷︷︸
=Zit

+βFit + τt + γi (5)
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where = Zit = ln( P Ai,t=1
MaxP Ai,t=1

). In these models, Pit is defined only as the log of the

insurance premium paid per acre.

Standard econometric tests from the first stage confirm that this is a strong instrument,

with a F-stat well above the accepted level of 10. We apply this approach to all of our

specifications using crop insurance premium paid, starting with our cross section models.

2.3 Stratified sample analysis

In order to examine how the relationship between crop insurance and credit use differs

across different types of farms, we use a selection of the above models on sub-samples of

the restricted cross section and restricted panel. These sub-samples are chosen so that

we can better understand what types of farms may be accessing more credit through crop

insurance, or whether different kinds of farms are systematically affected differently by crop

insurance. To examine the effects of size, we split the sample at the median value of gross

cash farm income as well as acres operated. Gross cash farm income represents farm sales

or revenues and is a more accurate measure of size, as a farm could have a large quantity

of unproductive land that generates relatively low sales. However, gross cash farm income

might reflect differences in commodity prices, so acres operated is a useful comparison. A

priori it is uncertain which group would benefit more. While larger farms might have more

risk management options, banks might consider larger farms to be less risky due to their

higher collateral. If both smaller and larger farms are able to capitalize on the benefits

of crop insurance in order to secure more loans, this would suggest that crop insurance is

influencing access to credit for a wide variety of farms.

Another stratification we make is on operator age, defining the “young” sample as farms

with an operator younger than 45, and the “old” sample as operators 45 and older. Older

operators may have stronger network connections with insurance agents or bankers, or may

be more familiar with the crop insurance programs. On the other hand, younger operators

may be more financially literate, having completed their education more recently. Further,

studies have shown that younger operators are more likely to be credit constrained, and hence
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crop insurance could play an especially important role in their access to credit (Briggeman

et al., 2009). To examine whether there is evidence that farmers who operate a higher share

of rented acres access more credit or higher levels of financing, potentially related to issues

of collateral, we also split the sample at the median of share of acres rented.

Our final stratification compares farms by financial status: those that are more indebted

to those that have less financial risk, using two measures of indebtedness. We first use

standard measure of solvency or of leverage: the ratio of total debt to total assets. We also

use ‘debt capacity utilization’, which estimates the ability of the farm to make debt payments

from current income. A lower ratio would signify low levels of debt relative to income, and

is especially useful given that the current farm sector downturn has been characterized by

low liquidity or working capital as opposed solvency issues (Zhang, 2017). The sample

is split at the median of these ratios. The nature of this relationship is uncertain. Less

indebted farms may be more attractive to banks, but high debt use could also suggest

financial sophistication of farms that are using debt to grow their operation. However, more

generally, if crop insurance is more important for highly indebted farms to access credit, this

suggests a potential financial risk to the farm sector that would merit further exploration.

3 Results

In the tables below, we report results for our variables of interest across several models.

Coefficients (β1) estimated from two cross-sectional farm-level models specified in equation

1 are shown in table 4. Coefficients β1 from the two farm-level panel models specified in

equation 3 are reported in table 5. Finally, estimated coefficients α1 from the two loan-specific

models (equation 2) are reported in table 7. Full, detailed results for each specification

with coefficients reported for all control variables and farm characteristics are reported in

Appendix B tables B1 to B7. Rather than discussing the results model by model, we examine

the results for each outcome across all the models. The joint results provide conclusive

evidence about the importance of crop insurance to different measures of credit access and

credit characteristics, as well as the robustness of these relationships.
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3.1 Quantity of short term debt

Our most consistent finding is that there is a strong relationship between the quantity of short

term debt [totalshort or dshort or repaid] and both crop insurance participation and coverage.

The results from table 4 suggest an increase in the total quantity of short term debt; the

magnitude of the increase ranges from about 10 to 20% of the average operation’s quantity

of short term debt. For our panel analysis with crop insurance participation reported in

table 5, we find that participation leads to an additional $92,000 in annual operating loan

use [totalshort]. A one percent increase in premium paid per acre leads to a $800 increase in

operating loan use, or alternatively, a doubling of premium paid per acre leads to $80,000 in

additional operating credit. These overall results are consistent with previous empirical work

on the relationship between crop insurance and credit access and with theoretical models of

risk balancing.

This finding is consistent across the various models, with the exception of the premium

paid cross-section model. However, given the statistically significant coefficients on totalshort

and dshort in our most restrictive panel model with farm fixed effects and the instrumental

variable, taken together, our results point towards the strength of this relationship. We also

note that our results have higher levels of statistical significance as well as a larger magnitude

when using the ‘acres dummy,’ or a measure of crop insurance participation, as opposed to

premium expenditure. Generally, participation has a stronger, more consistent relationship

with credit use than our measure of coverage. There are three factors likely driving this result.

First, bankers might not differentiate between relatively minor differences in crop insurance

coverage levels: the difference between, for example 70% coverage versus 75% is unlikely to be

salient to them. Second, there is likely more variation in the participation variable because it

has a larger number of observations during the years when it was collected: it might simply

be easier to measure this effect. Third, the underlying data may play a role: premium paid

per acre reflects factors other than coverage levels. Even with these qualifications, in many

specifications we do see a statistically significant relationship between the premium paid per

acre variable and different measures credit use.
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3.2 Importance of short term debt

While less consistent across models than the absolute measures of debt use described above,

farms may have been financing a higher share of variable expenses following insurance take-

up or increased coverage. Using the cross section, we find that for a 100% increase in

coverage, farm operations increase the share of expenses financed by short-term debt by

about 1.4%. When using the ARMS panel models, the coverage effect goes away, but the

impact of participation remains. Farms with acres enrolled in crop insurance finance 4%

more of their variable expenses using short-term debt than those without acres enrolled.

Given that the average farm in the restricted ARMS panel has nearly $1,000,000 in variable

expenses each year, these increases are likely to play a substantial role in financial decisions.

Given the restrictiveness of the panel coverage model, this set of findings indicate that crop

insurance affects financing decisions in both absolute and relative terms.

3.3 Long term debt and leverage

The measures of debt use previously discussed are short-term; their intended use is for oper-

ating expenses of farm operations, and they are taken out with the intention of being repaid

relatively quickly, generally within a year or less. The ARMS survey also asks about farms’

long-term debt use. In our cross sectional specifications, long-term debt (dnreale and dreale)

appears to be related crop insurance. However, these relationships are no longer statistically

significant in the panel model after controlling for time-invariant farm characteristics with

fixed effects. This is consistent with previous findings and indicates that although there is a

correlation between crop insurance use and long-term debt, there is no causal relationship.

Theories of farm risk balancing predict that operators will increase financial risk enough

to see an impact on leverage; however, we find no relationship between crop insurance

and leverage, or the debt to asset ratio. This finding is also consistent with the stated

purpose of crop insurance programs– to protect against annual production and market risk–

and also suggests crop insurance does not pose a regulatory risk in terms of farmland or

machinery investment or overall risk of equity loss in the farm sector. Further, any ‘risk
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balancing’ response driving this effect is temporary at most: to the degree that short term

debt increases, it is repaid quickly enough so as to not affect farm solvency. This suggests

that any risk balancing behavior on the part of farms is limited by lenders or that lenders

requiring crop insurance as collateral for operating loans is a primary driver of our main

results.

3.4 2014 coverage level results

The 2014 ARMS-equivalent survey, TOTAL (Tenure, Ownership, and Transition of Agricul-

tural Land) asks operators to report their actual average coverage level under revenue and

yield policies for the primary insurable crops. As a robustness check to our main results,

which use the reported premium paid per acre, we run the model described by equation 1

using the acre-weighted average coverage level of the six crops included in the survey. This

check accounts for the imperfect correspondence between coverage level and premium paid.

The expanded survey in 2014 also provides some additional controls: attitude towards risk,

the share of acres covered under a revenue policy, and a fixed effect for the insured commod-

ity. The survey also asks operators about whether they encountered difficulties in accessing

credit, or whether they were deterred from seeking credit due to either external or internal

forces. These responses are included as outcomes for this model. The results, shown in

table 6, are consistent with the main results: the amount of short term debt used by farms

increases with coverage level in both absolute and relative terms.

Although this is a single year cross section, we are able to control for a broad set of

factors likely to impact financial decisions and crop insurance participation, including the

operator’s attitude toward risk, an often omitted or unobserved driver of both. Coefficients

on this self-reported measure are as we would expect and significant: farmers who are more

risk-seeking take out more loans, finance a greater share of variable expenses with loans, are

more likely to have their credit applications denied, and are less likely to be deterred from

credit. Conditional on participating in crop insurance, coverage levels have no statistically

significant impact on any of our self-reported measures of credit constraints. This finding
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suggests that the primary driver of the relationship between crop insurance and short term

credit access is likely not alleviation of credit constraints. Further, coverage levels have no

statistically significant impact on operating loan interest rates in 2014, likely reflecting the

overall low interest rate environment in 2014 as well as the higher levels of operating credit

use observed. All else held equal, interest rates should not be go down when the quantity of

credit increases, as marginal increases in credit increase financial risk.

3.5 Loan level results

The results of our loan-level analysis are reported in table 7, as well as in detail in Ap-

pendix B, tables B5 and B6. We generally find no or a very weak relationship between loan

characteristics and crop insurance. While we do not implement our panel analysis on these

loan outcomes due to the low number of recorded operating loans from farms in the ARMS

panel, we are able to control for detailed farm-level characteristics and use our IV for the

crop insurance premium paid variable on the loan-level cross-section. These results provide

important insights into whether crop insurance may be affecting operating loan terms, which

need to interpreted in conjunction with our well-established result of higher operating loan

levels. One of our more consistent results related to loan level characteristics is that higher

crop insurance premium levels or coverage lead to higher interest rates. While statistically

significant, the magnitude of the effect is very small: participating in crop insurance is cor-

related with a 0.13 percentage point increase in operating loan interest rates, and a doubling

of premium paid per acre is associated with a 0.04 percentage point increase in interest rates.

At face value, this result may seem counter-intuitive, as one might think that crop in-

surance increases the likelihood of loan repayment and, if anything, should lower the cost of

credit. This relationship may be driven by unobserved farm characteristics not controlled

for in our cross section models. Further, this result must be interpreted in the context of the

full range of changes in credit use in response to crop insurance. Specifically, we have strong

evidence that crop insurance leads to increases in operating loan use. This additional credit

may be costly, hence the finding of higher interest rates. Further, farm interest rates in
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general over the study period were historically low, so lenders may have had little flexibility

to lower rates. By any means, this finding should be reassuring to regulators, as it suggests

that although lenders might be extending additional operating credit in response to crop

insurance use, the additional financial risk does come at a lower cost. The other operating

loan characteristics that we look at, use of fixed rate interest rates and loan term, do not

have a statistically significant relationship with crop insurance use.

Another loan characteristic we have considered is lender choice: that is, whether or not an

operation has an operating loan from one the three major sources of farm loans: Farm Credit

System lenders [fcsloan], the Farm Service Agency (FSA) [fsaloan] and commercial banks

[bankloan]. The relationship between lender choice and premium paid is not statistically

significant, although crop insurance participation is correlated with increased likelihood of

an FSA or Farm Credit loan in the acres dummy cross section. This is likely driven by

program requirements and other stipulations or recommendations from these lenders: for

example, the crop insurance participation requirement of many FSA loans, which does not

appear to extend to coverage decisions. However, given the low magnitude of this correlation

(crop insurance participation is associated with being 3.6 percentage points more likely to

have a Farm Credit loan) as well as the inconsistency across models, we find little compelling

evidence of a systematic relationship between lender choice and crop insurance.

3.6 Stratified sample results

We consider how crop insurance affects credit decisions and use across different farm types.

We first look at two measures of farm size: revenue (gross cash farm income), a more ac-

curate measure of size given productivity differences, and acreage (table 8). Overall, both

large and small farms have higher short term credit use in response to crop insurance. Using

the ARMS panel, for below-median revenue farms, we find that crop insurance participation

has a statistically significant relationship with operating credit use [totalshort] and inten-

sity [financed]. Above-median revenue farms only have a statistically significant relationship

between crop insurance participation and operating credit intensity. However, when mea-
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suring size by acreage, the larger farms use more operating credit at a higher intensity with

crop insurance participation. There is no statistically significant relationship for smaller

farms. Although results vary somewhat by model and measure of size, this analysis strongly

suggests that crop insurance is important for credit access for all sizes of farms, including

relatively smaller farms. We do not find a systematic difference in the quality of the loans

(interest rate or fixed rate) received by the two groups across specifications.

We next estimate whether two operator characteristics, age and rental status, are related

to the relationship between crop insurance and credit use (table 9. For younger operators,

crop insurance expenditure has a positive and statistically significant relationship with credit

use and intensity. A one percent increase in crop insurance expenditure increases operating

credit use by over $1,1000 annually on average and financing also increases by 1.5 percentage

points. However, with the more restrictive ARMS panel model, this relationship does not

hold. For older operators, crop insurance participation leads to higher operating credit use

and intensity, but a higher premium paid only leads to higher intensity. While we cannot

fully explain the difference between these specifications, jointly these results suggest that

crop insurance in some respect is playing a role for both younger and older operators to

access operating credit.

Splitting our sample by rental status (above and below-median acreage), does not yield

any systematic findings on how crop insurance use relates to credit access to farms that

are more dependent on rented acreage. While we expected that higher use of rented land

would make crop insurance more important in respect to credit access, our analysis does not

support this hypothesis. There is also no evidence that age or rental status affects the level

or type (fixed or variable) of interest rates these operations receive for their operating loans.

Finally, we estimate whether financial status is related to the relationship between crop

insurance and credit use (table 10). If the relationship was stronger or more robust for higher

leveraged farms or farms with higher debt capacity utilization, the financial risk being ‘added’

through crop insurance would be more likely to lead to equity loss. We find no compelling

evidence that there is any relationship between crop insurance and credit use for the farms
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who have more financial risk in our sample. Instead, it is the less-indebted farms driving

the relationship we observe, both in the panel and cross section models. Debt capacity

utilization is used as a measure of a farm’s financial stress and quantifies an operation’s debt

obligations relative to its repayment capacity. When the samples are split at the median of

debt capacity utilization, it is the operations with lower debt capacity utilization, and thus

higher debt repayment capacity, driving the effect on both absolute and relative debt use.

The results from the sample split at the median of leverage also show that it is farms which

are less leveraged that are increasing their short-term debt use in response to crop insurance.

Additionally, results from the stratified loan-level cross-section indicate that the loans

received do differ by financial status: although the magnitude is small, lenders charge

more-indebted farms with higher crop insurance expenditure higher interest rates than less-

leveraged farms. While this result does not imply causality, it suggests that credit provided

to higher-risk farms comes at a higher cost. Our general finding of very small increases in

interest rates across most cross sectional loan-level models may simply reflect that additional

financial risk may be accounted for by lenders.

4 Conclusion

As the mainstay of U.S. farm policy, crop insurance facilitates access to and use of short

term credit. We use the most comprehensive, national farm survey data available (ARMS) to

test this relationship. We find that both crop insurance participation and coverage increase

various measures of short term debt use, even under restrictive but more robust specifications.

This relationship may be driven by crop insurance requirements by lenders as well as risk

balancing behavior on the part of farm operators. However, short term debt increases are

not large enough to increase farm leverage, a key prediction of risk balancing theory. This

may be because farms were able to repay short term loans at a consistent rate during our

study, and points to lenders as playing a large role in shaping the relationship between crop

insurance and farm lending.

While crop insurance leads to higher short term debt use than if it were not available, and
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hence higher financial risk in the farm sector, we do not find evidence that crop insurance

generates regulatory risk. The average likelihood of default or bankruptcy is lower for farms

that are able to increase financial risk through crop insurance. The more indebted farms

in our sample, as measured by leverage or debt capacity utilization, generally do not have

higher levels of operating credit use in response to crop insurance participation or coverage

levels. This suggests that although lenders may allow an increase in operating credit use for

some operators through crop insurance participation, lending standards are tighter for riskier

borrowers. We also do not find a robust relationship between crop insurance and access to

real estate, machinery, or other types of long-term credit or even leverage. The finding of no

increase in leverage to some degree may be driven by capitalization of crop insurance into

asset values, although this relationship has proven to be difficult to measure. One study did

find levels of capitalization for pasture insurance to be similar to that of other government

programs (Ifft et al., 2014). This is an interesting direction for further research.

Our analysis finds no evidence that crop insurance is being used to overcome credit

constraints and on aggregate our results suggest that this is not the primary mechanism

that drives the relationship between crop insurance and operating credit. Both large and

small operations as well as young and old operators appear to be able to use crop insurance to

increase operating credit use. While credit constraints are likely not a general issue for U.S.

farms overall, the impact of credit constraints and the influence of crop insurance on younger

operators and other more vulnerable groups is an important topic for future research.

We also find no evidence that crop insurance lowers the cost of credit. This finding may

be due to limitations of using data from the ARMS loan table, which has a lower number

of responses that precludes construction of a panel. Concerns have also been raised that

loan-specific data from ARMS may be subject to some recall error (Ahrendsen et al., 2016).

Further, our approach may limited by the the relationship of crop insurance with higher

levels of credit use and the low interest rate environment during much of our study period.

Future research with bank data could provide useful insights into how crop insurance affects

the cost of credit to the farm sector.
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Crop insurance plays an important role in the provision of credit to meet production

expenses of the farm operation. This can help farms stay in operation during back-to-back

years of low revenue or periods of increasing expenses, which typifies our study period.

Generally, higher operating loan use may have a number of long-term benefits for U.S.

farms operations. These include farm household income support, productivity enhancing

investments, and farm expansion. While this is beyond the scope of this study, it is another

interesting direction for further study. Given the important role of lenders in the causal

relationship between crop insurance and short term credit use implied by our study, future

research using bank data would advance knowledge of the importance of crop insurance to

farm lending and lead to more precise quantification of impacts.

5 Tables
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Table 3: Summary statistics: Restricted ARMS sample operating loans

Obs. Mean Std. Dev.
Balance ($) 29,536 423,690.20 1,442,970.00
Interest rate (%) 29,536 5.52 2.24
Percent of fixed rate vs. variable rate loans 20,820 49% 50%
Age of loan (years) 27,804 3.60 6.75
Percent of loans that are from:
Farm Credit System (FCS): 29,401 27% 45%
Farm Service Agency (FSA): 29,401 3% 18%
Commercial Banks 29,401 41% 49%
Number of loans per farm 30,957 0.95 1.41
Number of operating loans per farm 30,957 0.19 0.49
Percent of farms that:
Applied for a new loan 30,957 20% 40%
Applied for a new operating loan 30,957 8% 27%
Have at least one loan from Farm Credit Services (FCS) 30,957 16% 37%
Have at least one loan from Farm Service Agency (FSA) 30,957 3% 17%
Have at least one loan from a commercial bank 30,957 25% 43%
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Table 4: Farm cross section results: 2000-2014
ln Prem Paid IV Acres dummy RF

Coefficient (β1) Std. Error Obs. Coefficient (β1) Std. Error Obs.
totalshort 1,287 (2,648) 62,814 60,282*** (6,156) 84,717
dshort 484.1 (1,823) 62,814 21,810*** (3,751) 84,717
repaid 802.6 (1,666) 62,814 38,472*** (3,914) 84,717
financed 0.0139*** (0.00239) 62,709 0.0514 (0.0511) 84,588
leverage -0.302 (0.291) 62,802 0.0928 (0.0989) 84,717
dreale 11,035*** (1,686) 62,814 23,378*** (6,056) 84,717
dnreale 4,370*** (926.4) 62,814 14,704*** (3,252) 84,717
***,**,*Significant at 1%, 5%, and 10%, respectively; robust standard errors in parenthesis
All regressions include controls for farm-level characteristics, state fixed effects, and year fixed effects.

Table 5: Farm panel results: 2000-2014
ln Prem Paid IV Acres Dummy RF

Coefficient (β1) Std. Error Obs. Coefficient (β1) Std. Error Obs.
totalshort 79,540* (45,803) 7,857 92,126*** (35,385) 11,888
dshort 59,290* (30,458) 7,857 39,934* (22,626) 11,888
repaid 20,250 (33,947) 7,857 52,193** (21,831) 11,888
financed 0.00303 (0.0395) 7,857 0.0400** (0.0190) 11,884
leverage 0.00987 (0.0572) 7,857 0.0248 (0.0698) 11,888
dreale 43,084 (40,108) 7,857 17,290 (37,343) 11,888
dnreale -3,048 (41,324) 7,857 -399.5 (17,353) 11,888
***,**,*Significant at 1%, 5%, and 10%, respectively; robust standard errors in parenthesis
All regressions include controls for farm-level characteristics, farm fixed effects, and year fixed effects
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Table 7: Operating loan cross section results: 2000-2014
ln Prem Paid IV Acres dummy RF

Coefficient (α1) Std. Error Obs. Coefficient (α1) Std. Error Obs.
interestrate+ 0.0409*** (0.0152) 11,330 0.138** (0.0596) 13,244
interestrate 0.0392** (0.0161) 11,400 0.114* (0.0618) 13,322
term+ -0.730 (0.484) 10,222 0.0288 (2.029) 12,099
fcsloan 0.00246 (0.00393) 11,400 0.0367*** (0.0140) 13,322
fsaloan 0.00347 (0.00239) 11,400 0.0227*** (0.00798) 13,322
bankloan -0.00545 (0.00368) 11,400 0.0190 (0.0136) 13,322
fixedrate+ 0.00335 (0.00452) 10,078 0.0223 (0.0159) 11,955
***,**,*Significant at 1%, 5%, and 10%, respectively; robust standard errors in parenthesis
All regressions include controls for farm-level characteristics, state fixed effects, and year fixed effects
+ indicates lender controls included
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