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Residential Rent Affordability
across U.S. Metropolitan Areas
By Kelly D. Edmiston
Owner-occupied housing has become more affordable in most markets
since the housing crisis. In contrast, many renters and their advocates have
reported that rental housing has become increasingly unaffordable. National
trends seem to support these reports: from 2010 to 2015, growth in median
rent outpaced inflation by 0.6 percent per year. Over the same period, rent
growth outpaced income growth by 1 percentage point per year.
However, national data on rent affordability may mask important details about local markets. Affordability—and changes in affordability—vary
widely across metropolitan statistical areas. Kelly D. Edmiston examines patterns in rent affordability for both low- and middle-income households and
across metropolitan areas. He finds that only a few areas have seen significant
changes in affordability over the past five years. These areas typically have
small populations and an institution or industry that in some sense dominates the area.

The Dispersion of Farmland Values in the Tenth District
By Cortney Cowley
The value of U.S. farmland has varied widely within and across regions
over the last 15 years. Although average farmland values have declined modestly over the past couple of years, farmland values in some areas have fallen
sharply, while farmland values in other areas have risen. In recent years, unusually high or low prices at farmland sales have become increasingly likely.
Understanding what drives farmland values across regions can provide
crucial information about the financial health of farms. Cortney Cowley
examines the effects of soil quality, natural amenities, climate, agricultural
production, and other location-specific characteristics on farmland values in
the Tenth Federal Reserve District. She finds that better soil quality, more
precipitation, and larger corn and cattle sales are associated with higher farmland values, while greater distance from urban areas and higher temperatures
are associated with lower farmland values.

Enforcement Actions and Bank Loan Contracting
By Raluca A. Roman
Enforcement actions against banks and their management officials are
important supervisory instruments that address rule violations, breaches of
fiduciary duty, and unsafe or unsound banking practices. But enforcement
actions can be costly for banks. Affected banks are sometimes required to pay
fines or spend resources to correct violations. In addition, because enforcement actions are publicly announced, they may carry severe reputational costs.
In response, some banks may offer borrowers loans with lower interest
rates and more favorable terms to compensate for the reputational damage.
However, other banks may raise interest rates and offer more stringent terms
to reduce risk. Raluca A. Roman investigates the effects of enforcement actions on bank loan contracting to discover which effect dominates. She finds
that loans initiated after enforcement actions have statistically and economically significantly lower interest rates than loans initiated before enforcement
actions. In addition, non-price loan terms such as maturity and covenant
intensity become more favorable for borrowers after an enforcement action.

Residential Rent Affordability
across U.S. Metropolitan Areas
By Kelly D. Edmiston

O

wner-occupied housing has become more affordable in most
markets since the housing crisis (National Association of Realtors Housing Affordability Index). But many renters and
their advocates have reported that rental housing has become increasingly unaffordable. Median residential rent rose at an annual rate of
2.3 percent nationally from 2010 to 2015, according to the American
Community Survey (ACS). When adjusted for inflation—which rose
1.7 percent as measured by the compound annual rate of change in the
Consumer Price Index—annual median rent grew by 0.6 percent.
While rents have been rising moderately faster than inflation, they
do not necessarily indicate declining affordability. Rather, rental housing becomes less affordable when rent increases relative to income. By
this measure, rental housing has indeed become less affordable at the
national level. National personal income declined at an inflation-adjusted annual rate of 0.4 percent from 2010 to 2015. Thus, rent growth
outpaced income growth by 1 percentage point (0.6−[−0.4]) annually.
National data on rent affordability are useful for understanding
macroeconomic conditions and policies, but they mask important details about local markets. Specifically, affordability—and changes in affordability—vary widely across metropolitan statistical areas (MSAs).

Kelly D. Edmiston is a senior economist at the Federal Reserve Bank of Kansas City.
Daniel Perez, a research associate at the bank, helped prepare the article.This article is
on the bank’s website at www.KansasCityFed.org
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Properly addressing concerns around housing affordability requires
identifying not only the areas with troubling affordability trends but
also what makes these areas different from others.
The affordability of rental housing is an especially important concern for low- and moderate-income (LMI) households, which have
incomes 80 percent or below MSA median income. LMI households
have fewer resources to dedicate to housing and often find their housing
circumstances to be tenuous. While middle-income households usually
have more stable housing, they too are increasingly facing budget constraints: in higher-cost areas in particular, middle-income households
are devoting more of their resources to housing, leaving less for other
essential expenditures and important long-term financial goals such as
higher education and retirement.
In this article, I highlight patterns in rental housing affordability
for both LMI and middle-income (specifically, median-income) households. I first examine patterns across LMI households using the U.S.
Department of Housing and Urban Development’s (HUD) Fair Market Rents. Fair Market Rents are well-suited for their intended purpose—setting payment standards for assisted housing programs—but
are not ideal for the more extensive analysis in this article. I therefore
use data on median income and median rent not only to analyze patterns in housing affordability across median-income households, but
also to highlight the variation in housing affordability across MSAs and
to identify the factors that explain this variation.
When examining variability in housing affordability across MSAs,
I find that many of the MSAs that have seen the greatest changes in
affordability over the last five years have relatively small populations
and an institution or industry that in some sense dominates the area—
for example, large military installations, colleges and universities, or
energy-related industries.
Section I discusses why rental housing affordability is an important
socioeconomic concern. Section II analyzes rental affordability for LMI
households. Section III examines affordability for median households,
using median rent and income to identify factors explaining variation
in rental housing affordability across MSAs and changes in affordability
over time.
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Why Is Rental Housing Affordability a Critical Concern?

Shelter is among the most basic human requirements and is necessary for survival. A significant number of people in the United States
lack affordable housing, and, along with it, housing security. Individuals are insecure in their housing when it is at least sporadically unavailable or when they must frequently change their residence.
In the extreme, a lack of affordable housing can lead to homelessness.1 Housing insecurity also arises from nontraditional housing
arrangements such as “doubling up” with friends or family or “couch
surfing” among the residences of multiple friends and family members. These types of living arrangements are manifestations of the same
primary problem underlying homelessness, which is an imbalance between income and housing costs (Honig and Filer). Frequent changes
in residence, often due to eviction, also erode housing security (Desmond and Kimbo).
Housing insecurity can lead to several other problems. Those without secure housing report significantly poorer well-being (Johnstone
and others). While poor physical health is associated with poverty generally, it is more pronounced in populations without secure housing
(American Psychological Association). In addition, housing insecurity
can restrict social networks and generate barriers to education and employment (Skobba and Goetz; Long, Rio, and Rosen). The effects of
housing insecurity on children are well-documented and include not
only poor health and nutrition, but also developmental delays, psychological problems, and educational underachievement (Rafferty and
Shinn; Bassuk, Rubin, and Lauriat; Newman and Holupka).
Housing not only meets a basic physiological need, it also accounts
for a substantial share of most household budgets, trumping transportation, food, and health care. In 2015, the shelter component of housing expenditure (mortgage payment or rent) accounted for 19.2 percent of total consumer expenditures among U.S. households—25.8
percent among renters (U.S. Bureau of Labor Statistics, Consumer
Expenditure Survey). When utilities and taxes are included, the housing share of expenditure is significantly higher. Low-income households face especially high housing expenditures as a share of spending.
In 2014, households in the bottom third of the income distribution
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spent 40 percent of their income on housing and related expenses (Pew
Charitable Trusts).

II. Rental Housing Affordability for LMI Households
At its root, affordability is housing cost relative to income. The
most common way to measure housing affordability, especially when
evaluating affordability for LMI households, is to assess the financial
burden housing costs place on household budgets. In affordable housing research and advocacy, the threshold for being cost-burdened is
almost uniformly defined as 30 percent of gross household income.
A household with housing costs (rent or mortgage plus utilities) exceeding 30 percent of their gross income is thereby considered “costburdened,” while a household with housing costs exceeding 50 percent
of their gross income is considered “severely cost-burdened.”
The 30 percent threshold is somewhat arbitrary, but it has a basis in
the 1971 Brooke Amendment to the 1969 Housing Act, which capped
public housing rents at 25 percent of income (in 1981, the threshold
was raised to 30 percent). The Brooke Amendment was a response to
rising rents, which led to widespread tenant discontent and a series of
rent strikes in the 1960s.2
The most reliable data on rents available by MSA typically are averages or medians, which are not well-suited for assessing rental housing
affordability for LMI households. However, Fair Market Rents, which
are set at the 40th percentile point within the distribution of marketrate rents, can provide a more useful measure.3 Fair Market Rents
are calculated annually by HUD for use in setting payment standard
amounts for the Housing Choice Voucher program. Because Fair Market Rent is set below median rent (by 10 percentage points), it better
reflects the rents that lower-income households actually pay than median or average rents. If renters were to select units in the same rank order
as their incomes, households paying Fair Market Rent would be just on
the cusp of the LMI threshold, or 80 percent of area median income.4
One way that Fair Market Rents can be used to evaluate rental
housing affordability for LMI households is by constructing a “housing wage” (see National Low Income Housing Coalition). The housing
wage is the (gross) hourly full-time wage a renter would need to afford a standard quality unit at Fair Market Rent. The methodology for
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computing the housing wage begins by multiplying Fair Market Rent
by 12 to get the annual rental cost and then dividing the annual rental
cost by 0.3, the affordability threshold, to determine the total income
needed to “afford” that rent. The required income is then converted to
an hourly rate assuming a 40-hour workweek.
For the nation, the 2016 housing wage is $20.30 per hour. That is,
a full-time worker in a single-earner household would need an hourly
wage of $20.30 or more to rent a two-bedroom unit at Fair Market
Rent without being cost-burdened. The national housing wage has increased only modestly over the last several years, growing at an annual
rate of 2 percent from its value of $17.32 in 2008. By comparison, inflation averaged 1.7 percent annually over that period. Housing wages
vary substantially across MSAs (Chart 1). In 2016, the housing wage
ranged from $11.90 in Florence-Muscle Shoals, AL, to $38.35 in San
Jose, CA. The housing wage in Honolulu, HI, also was relatively high
at $38.17. But both San Jose and Honolulu are outliers: the third highest housing wage, in Washington, DC, was $31.21. By construction,
the housing wage is proportional to the Fair Market Rent. A ranking of
MSAs by housing wage is identical to a ranking by Fair Market Rent.
In 2016, nine of the highest-cost MSAs for LMI households were in
California. The exceptions were Washington, DC, New York, Boston,
Seattle, and Barnstable Town, MA (which includes a number of resort
communities such as Cape Cod).
To evaluate affordability, I compare the housing wage with earned
wages. Specifically, I calculate the weekly hours of work at specific wage
levels that would be required to rent a unit at Fair Market Rent without
being housing-cost-burdened. Consider first workers earning the federal minimum wage ($7.25 per hour as of December 2016) who live
in single-earner households.5 Ignoring any statutory requirements for
overtime pay, they would need to work 112 hours per week to afford a
two-bedroom unit priced at Fair Market Rent ([$20.30 x 40]/$7.25).
By comparison, workers at the 25th percentile of the wage distribution
earned $11.27 per hour in 2016 (U.S. Bureau of Labor Statistics, National Compensation Survey). At that wage, they would need to work
72 hours to afford a unit at Fair Market Rent. Even at $15 per hour,
which is currently being phased in as a minimum wage in some large
cities, workers would need to work 54 hours per week to afford the
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Chart 1

2016 Housing Wage by MSA
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national Fair Market Rent.6 Moreover, workers at the 50th percentile
of the wage distribution ($21.94) would need to work nearly a full 40hour week to afford a housing unit at the 40th percentile of the rent
distribution—in other words, a housing unit at Fair Market Rent.7 This
pattern has remained steady throughout the last several years, which
suggests that those who have received typical wage increases over the
last several years have not seen significant declines in affordability.
The housing wage also provides a useful framework for analyzing
changes in affordability for LMI households over time. Chart 2 compares the change in housing wage from 2010 to 2016 to the 2010 housing wage. The data show a clear negative relationship between the 2010
housing wage and the change in the housing wage over the following six
years. That is, the MSAs with the highest housing wages in 2010 typically saw the lowest percentage increase (or greatest decrease) in housing
wage from 2010 to 2016, implying convergence in housing wages.
Market forces should lead some in high-cost areas to seek residence
in lower-cost areas, which should decrease rents in the former and increase them in the latter. The data in Chart 2 are consistent with this
expectation. Any convergence in housing wages likely would occur
over a significant period of time. Moreover, a number of other factors
also are important in determining rent growth. The data are scattered
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Chart 2

2010 Housing Wage and Housing Wage Growth from 2010 to 2016
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around the logarithmic regression line, with a number of MSAs, including Bridgeport, CT, Manhattan, KS, and San Jose, CA, deviating
significantly from the trend.
Although the housing wage decreased in high-cost Bridgeport, CT
($30.60 housing wage in 2010), as expected based on the pattern of convergence, the degree to which the housing wage fell, 24.1 percent, was
well off trend—that is, the wage fell much more sharply than the trend
would predict. Similarly, Manhattan, KS, had a low 2010 housing wage
($11.71), and the housing wage increased at a comparatively high rate
through 2016, as would be expected. But the degree to which the housing wage increased in Manhattan was extremely high relative to trend
(49.8 percent). In San Jose, the housing wage increased significantly
(38.7 percent) despite a relatively high 2010 housing wage ($27.65).
While the housing wage provides a useful framework for assessing
the affordability of rental housing, it may overstate the unaffordability
of rental housing for some LMI households. First, the housing wage
ignores statutory requirements regarding overtime pay. Most lowerincome workers are employed in wage-based, nonexempt jobs, meaning their employers are required to pay a wage premium (usually 50
percent) for hours worked in excess of 40 per week. In practice, this
suggests a worker earning the federal minimum wage would need to
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work 88 hours (40 hours at the minimum wage and 48 hours at timeand-a-half pay) to afford a standard quality unit at Fair Market Rent
rather than 112 hours.8 However, many LMI workers are employed in
multiple hourly jobs and therefore may not receive overtime pay.
Second, many households have multiple wage-earners and may not
be cost-burdened even at relatively low wages. For example, if two fulltime workers in the same household each earn $10.15 per hour, the
household would not be cost-burdened by renting a unit at Fair Market
Rent. In recent years, dual-earner couples have outnumbered “breadwinner” couples by nearly three to one, and dual-earner couples’ combined work hours have increased (Clarkberg). LMI families often have
a single head-of-household, however, and thus may not benefit from
dual earnings. Furthermore, at low wages, expenses such as childcare
often make dual-earning impractical. One final complication is that,
those with the lowest wages, such as minimum wage workers, are likely
to rent units well below Fair Market Rent, and those who do rent units
at Fair Market Rent may receive subsidies—for example, through the
Section 8 voucher program. The Section 8 program currently supports
2.2 million families (5 million individuals).

III. Affordability at the Median and Variation
across MSAs
In addition to LMI households, affordable housing is a concern
for a significant share of middle-income households. As the share of
income devoted to housing increases, less is available for expenditures
on other goods and services and for saving for longer-term financial
goals such as higher education and retirement. Thus, analyzing rental
affordability for these households is also important. In addition, data
on median household income and median rent are more reliable than
other housing data, offering an opportunity to more deeply examine
variation in rental housing affordability across MSAs.
Median rent is preferable to other measures of rent used in this article for a number of reasons. First, data on median income are readily
available, but comparable income data for Fair Market Rent are not.
Second, median rents are available in the ACS as statistically reliable
one-year estimates.9 Most Fair Market Rents, which are 40th percentile
estimates, begin with an ACS five-year estimate and are grossed up
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by general inflation and national rent trends. Fair Market Rents are
well-designed for their specific purpose—setting payment standards for
assisted housing programs—but median rents and incomes are better
suited for an analysis across MSAs.
Thus, I analyze affordability for middle-income households using
ACS one-year estimates of gross median rent and household median
income for 355 MSAs.10 National ACS median rent closely tracks the
“Rent on Primary Residence” component of the CPI.11 Unlike an average, median rent is not affected by any skew in the distribution, such as
might occur with an influx of expensive luxury apartments.12 A buildup of high-end rental units could increase the median moderately but
would likely pull the average rent up significantly. Thus, the median
rent is more representative of the rent a middle-income household
would pay than average rent.

Affordability across MSAs in 2015
Chart 3 shows rental affordability in 2015 by MSA. Specifically,
the chart shows the ratio of annualized gross median rent to median
household income across MSAs. The data reveal significant variation
in rental housing affordability across MSAs, where affordability is measured as expenditure on rent relative to income.
In 2015, the median expenditure on rental housing as a share of
household median income (hereafter, “expenditure share”) ranged from
13.5 percent in Jefferson City, MO, to 34.6 percent in Santa Cruz, CA.
That is, median rent consumed 13.5 percent of gross median household
income in Jefferson City and 34.6 percent of gross median household
income in Santa Cruz. However, Santa Cruz is an outlier. The secondleast affordable MSAs, Los Angeles, CA, and West Palm Beach, FL, had
expenditure shares of 29.7 percent in 2015.
MSAs with high rents are not necessarily unaffordable. Chart 4
shows that rents and income tend to move together, fitting tightly
around a (polynomial) regression line. Many MSAs with very high median rents—such as San Jose ($1,965), San Francisco, CA ($1,708),
and Washington, DC ($1,574)—also had high median incomes and
thus were not among the least affordable. San Jose provides a salient
example. In 2015, median rent in San Jose was the highest in the nation, but median household income was also the highest in the nation
at $101,980, giving San Jose an expenditure share of 23.1 percent. In
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Chart 3

Rental Affordability across MSAs
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Chart 4

Rent, Income, and Affordability in 2015
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2015, 64 MSAs were less affordable than San Jose by this accounting.
Similarly, 63 MSAs were less affordable than San Francisco, and 162
MSAs were less affordable than Washington, DC.
Likewise, MSAs with low rents are not necessarily affordable. In Hot
Springs, AR, for example, median rent in 2015 was only $850—but income was $37,013, giving Hot Springs an expenditure share of 27.6 percent, thereby making it one of the least affordable MSAs in the nation.
Similarly, in Brownsville, TX, median rent was among the lowest in the
nation at $710, but its low median income of $34,074 gave Brownsville a
relatively high expenditure share of 24.8 percent. Brownsville was among
the least affordable MSAs with populations greater than 250,000 and
ranked as 34th-least affordable across all 355 MSAs.
One caveat to these characterizations is that there is a wide distribution of income in all cities. For example, for any given level of income, rent would be less affordable in San Jose than in Hot Springs. The
rankings here offer insight only into the relative affordability of different
MSAs for households earning the median income in that MSA.

Changes in affordability over time
Housing affordability for median-income households varies over
time as well as over MSA. To assess whether housing has grown more
or less affordable for these households recently, I measure affordability
over time as a percentage change in the expenditure share. Arithmetically, the percentage change in expenditure share, (E), is equal to the
growth in rent, (R), minus the growth in income, (I):
% ΔE =

E 2015 − E 2010 ( R2015 / I 2015 ) −( R2010 / I 2010 ) R2015 / R2010
=
=
−1 =% ΔR −% ΔI .
R2010 / I 2010
E 2010
I 2015 / I 2010

Although much of the public discourse around rental affordability
has focused on the rise in rents, the above equation shows that rent
growth and income growth have equal (and opposite) effects on changes in affordability.
Nationally, rents became somewhat less affordable from 2010 to
2014, as the expenditure share rose from 20.5 percent to 20.9 percent.
Rent became more affordable in 2015, however, as the national expenditure share dropped to 20.6. The decline in the expenditure share in
2015 was due entirely to higher income.
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Chart 5 shows the change in affordability from 2010 to 2015 from
the greatest increase in expenditure share (becoming less affordable) to
the greatest decrease in expenditure share (becoming more affordable).
The change in affordability varied significantly across the nation, and
affordability changed markedly in several MSAs. However, contrary to
the story implied by rising rents, rental housing became more affordable in a significant majority of MSAs (247 of 355), driven largely by
increases in income. Nevertheless, rent did become significantly less
affordable in some MSAs.
Chart 6 shows MSAs by rent growth and income growth from
2010 to 2015. Rents became less affordable northwest of the 45 degree
line and more affordable southeast of the 45 degree line. The blue dots
show that six of the 15 MSAs with the largest decline in affordability
(largest increases in expenditure share) also had declining incomes. In
contrast, rent declined while income rose in 37 of the 247 MSAs that
became more affordable.
In Texarkana, AR-TX, the expenditure share increased from 19.4
percent in 2010 to 25.3 percent in 2015, making it the MSA with the
largest decline in affordability. In contrast, Naples, FL, saw the greatest improvement in affordability: the expenditure share fell from 28.2
percent to 20.6 percent due to both a sizeable decrease in rent and a
sizeable increase in household income. Most MSAs saw both rents and
incomes increase from 2010 to 2015. However, MSAs with the largest
increases in expenditure share (those that became less affordable) usually also had declining incomes.

General economic factors behind affordability and changes in affordability
A number of common factors are known to affect rent and income,
and therefore affordability, although surprisingly little research has directly explored the determinants of changes in rent (research exploring
rent levels is relatively extensive). Clearly population (or household)
growth is a primary driver of the demand for rental housing. Additional
households should increase the demand for all types of housing, including rental housing.
Economic conditions and conditions in housing markets also affect rents and income, but the net effects differ across MSAs. In some
MSAs, deteriorating economic conditions may lead more potential
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Chart 5

Percentage Change in Rental Housing Affordability, 2010–15
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Chart 6

Change in Housing Affordability across MSAs, 2010–15
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homeowners to rent, due either to reduced income, a negative outlook,
or a desire for the increased geographic mobility that comes with renting. This process should put upward pressure on demand, and hence
rent, all else equal. But in other MSAs, poor economic conditions may
persuade residents to seek out better opportunities in other locations.
While personal income directly affects housing affordability, as
measured by the expenditure share, changes in personal income may
change rents as well, with the net effect varying across MSAs. An increase in personal income may induce some residents, including renters, to commit more dollars to housing, pushing up rents. Increased
household formation arising from increased income may also increase
the demand for rental units and therefore rent. Alternatively, increased
personal income may lead some residents away from rental housing as
they purchase homes.
A decline in home prices, as occurred in most areas during the recent housing bust, would likely lead to higher rates of delinquency and
foreclosure, driving some affected households out of owner-occupancy
and into rental housing. Disruption in owner-occupied housing markets and economic challenges often occur simultaneously, as in the recent recession and financial crisis.

The role of smaller one-industry MSAs
While changes in rental affordability across MSAs arise from a number of common economic factors, a more detailed analysis of the data
suggests that some of the more extreme changes occur in smaller MSAs.
This may not be surprising since local factors are likely much more pronounced in MSAs with small populations. For example, five of the 15
least-affordable MSAs in 2015 had populations below 250,000, and 10
had populations below 500,000. In addition, 12 of the 15 MSAs with
the most significant declines in affordability from 2010 to 2015 had
populations below 250,000.13
In particular, it is much more likely that smaller MSAs—as opposed to larger MSAs—are dominated by a single industry. As a result, affordability will depend to a large extent on what happens to the
particular industry. I find that many of the MSAs with extreme changes
in affordability are dependent on military bases, subject to commodity
booms, or home to universities.
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Military bases. Military bases are located in three of the 15 MSAs
that saw the greatest increase in expenditure share (declining affordability) from 2010 to 2015: Hinesville, GA (the Army’s Fort Stewart);
Texarkana, AR-TX (Red River Army Depot); and Warner Robins, GA
(Robins Air Force Base) (Chart 6). Other MSAs with a large military
presence also saw significant increases in expenditure share. Specifically, Fayetteville, NC (the Army’s Fort Bragg), saw the 18th-largest
increase in expenditure share across all MSAs, while Yuma, AZ (Marine Corps Air Station), saw the 32nd-largest increase in expenditure
share.14 Manhattan, KS, among the MSAs with the largest increase in
expenditure share from 2010 to 2015, is important to the analysis of
rent affordability in part because it hosts a large university, but also
because it abuts a very large military base (the Army’s Fort Riley in
Junction City, KS).
Of course, whether a military MSA saw an increase or decrease
in affordability depends on base closures, realignments, and troop
deployments.15 For example, Goldsboro, NC (Seymour-Johnson Air
Force Base), and Sumter, SC (Shaw Air Force Base), saw substantial
increases in expenditure share in the 2010–14 period but saw expenditure shares fall sharply from 2014 to 2015, making rent much more
affordable over the course of the past year.
Commodity MSAs. Smaller MSAs dependent on energy saw large
rent increases in recent years, though the overall effect of these increases on affordability depended on income. From 2010 to 2014,
several MSAs received substantial economic benefits associated with
the booming energy sector.16 Odessa, TX, which is highly dependent
on crude oil production, experienced an influx of workers and a subsequent 64 percent increase in median rent from $638 per month in
2010 to $1,049 per month in 2014. This increase in rent was the largest among all MSAs. And while the energy workers were well-paid—
median household income in Odessa increased 39 percent over this period—the increase in rent far exceeded the increase in income, causing
affordability to decline. Specifically, the expenditure share increased
from 18.1 percent in 2010 to 21.4 percent in 2014.
Midland, TX, which is roughly 20 miles from Odessa, saw the
second-greatest increase in rent at 43 percent, rising from $848 in
2010 to $1,210 in 2014. But in contrast to Odessa, Midland became
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more affordable over this period due to a substantial increase in median
income of 46 percent.
Another energy MSA, Houma-Bayou Cane-Thibodaux, LA, was
among the 15 MSAs with the greatest increase in expenditure share
from 2010 to 2014. Rent increased by 22.5 percent in Houma-Bayou
Cane-Thibodaux over 2010–14. However, unlike most energy boom
cities, income declined by 6.4 percent over the same period, exacerbating the effects of steeply increasing rent. The declining income in
Houma-Bayou Cane-Thibodaux is likely a result of the Deepwater Horizon disaster in 2010, which initially decimated the area economically
(Greater New Orleans Regional Economic Alliance; Batte 2015a; Gordon; Batte 2015b). While longer-term “doomsday” predictions for the
area economy never materialized, the oil industry did not fully recover
until 2014, due in large part to a temporary moratorium on offshore
drilling there. Moreover, commercial fishing is a substantial share of the
Houma-Bayou Cane-Thibodaux economy, and that industry has not
yet recovered.
Much has changed in energy MSAs since 2014. Oil prices (WTI,
monthly) have fallen sharply, from $105.70 in June 2014 to $30.32 in
February 2016 (U.S. Energy Information Administration). The decline
in oil prices has been accompanied by a significant decline in energy activity (Federal Reserve Bank of Kansas City). In 2014, three of the top
10 fastest-growing “small MSAs” were energy-driven, including Midland (second), Odessa (third), and Houma-Bayou Cane-Thibodaux
(eighth). But from 2014 to 2015, median rent fell in Odessa from
$1,083 to $989 (−8.7 percent). In contrast, median income grew by
11.5 percent that year. In Houma-Bayou Cane-Thibodaux, LA, median
rent fell from $823 to $794 (−3.5 percent), but again, median income
grew moderately faster. Midland, TX, saw both rents and income continue to increase from 2014 to 2015, but at a much slower rate.
Universities. In addition to MSAs that are home to military bases or
are subject to energy price booms and busts, universities may also explain
changes in affordability in some MSAs. The data in Chart 6 reveal that
three of the 15 MSAs with greatest increase in rent expenditure share from
2010 to 2014 are hosts to large universities: Kansas State University in
Manhattan, KS; University of West Virginia in Morgantown, WV; and
James Madison University in Harrisonburg, VA. This pattern holds for
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Table 1

Rent Affordability in College and University Towns, 2010–15
MSA (university)

Rank
(greatest increase in
expenditure share)

Percent change in rent

Percent change in
income

Harrisonburg, VA
(James Madison University)

4

27.1

4.9

Morgantown, WV
(University of West Virginia)

6

20.2

‒0.9

Manhattan, KS
(Kansas State)

10

26.5

9.1

Missoula, MT
(University of Montana)

30

5.6

‒6.1

Terre Haute, IN
(Indiana State)

31

10.9

‒0.5

Ithaca, NY
(Cornell; Ithaca College)

40

21.2

11.6

Hattiesburg, MS
(Southern Mississippi)

44

16.2

8.8

Fort Collins, CO
(Colorado State)

298

−0.5

14.7

Logan, UT
(Utah State)

299

−1.0

16.6

Baton Rouge, LA
(Louisiana State)

305

0

13.4

Blacksburg, VA
(Virginia Tech)

333

7.7

27.0

State College, PA
(Pennsylvania State)

337

4.7

25.9

Lafayette, IN
(Purdue)

344

2.5

23.4

College Station, TX
(Texas A&M)

348

−2.1

28.9

Source: Author’s calculations using data from the ACS.

larger subsamples as well. Table 1 shows the MSAs home to large-enrollment universities that are among either the 50 MSAs with the greatest
decline in affordability (increase in expenditure share) or the 50 MSAs
with the greatest increase in affordability (decrease in expenditure share).
Four other MSAs dominated by the presence of a large university are
among those with the greatest declines in affordability. But as was the case
with “military towns” and “energy towns,” MSAs dominated by the presence of large universities also were among the MSAs seeing the greatest
improvement in affordability. Indeed, College Station-Bryan, TX (Texas
A&M), is second only to Naples, FL, in its decline in the expenditure
share of rent.
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Several factors likely play into the effect of a large university presence on MSAs. Because rents in some university towns are getting much
more affordable and rents in some are getting much less affordable,
national trends are unlikely to be insightful. Instead, further research
is needed to investigate location-specific trends, such as enrollments,
higher education investments, and state and local policies, to better
understand how universities affect rental affordability across MSAs.

IV. Conclusion
In recent years, renters and their advocates (who typically represent
LMI households) have expressed concerns about significant increases
in residential rents and associated declines in affordability. Nationally,
data show that residential rents have become modestly less affordable
for the median household in recent years. Similarly, an analysis of housing wages indicates that many LMI households are facing less affordable rents, but that MSAs that initially were the least affordable generally are the MSAs that have seen the greatest increases in affordability
(decreasing expenditure shares).
Middle-income households, as measured by median rent and income, are facing rapidly declining affordability in some MSAs, but
have enjoyed much more affordable housing over the last five years in
a large majority of MSAs. Analysis at the MSA level reveals that affordability and changes in affordability have varied widely and that only
a small subset of MSAs have seen significant changes in affordability.
Several factors have likely driven trends in affordability across
MSAs. In addition to the “usual suspects,” such as population and
income growth and economic and housing conditions, MSAs at the
extremes of affordability, especially those with extreme changes in affordability, are likely to be smaller and dominated by energy activity or
institutions such as military bases and large universities.
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Endnotes
The most recent count puts the rate of homelessness in the United States
at 17.7 per 10,000 residents (HUD). Among the homeless, about 27 percent
of individuals are unsheltered, with the remainder taking refuge in emergency
shelters or transitional housing.
2
Public housing had its genesis in the New Deal. It was intended to be funded by rents, much like private rental units (although the construction of public
housing units was subsidized). As public housing began to deteriorate over time,
significantly higher spending on maintenance was required. Housing authorities
responded by raising rents. In response to tenant backlash, Congress passed the
Brooke Amendment, which altered the financing model for public housing. Specifically, it set a threshold for public housing costs (including utilities) as a share
of income, with the federal government filling the gap. Husock provides a useful,
succinct history of the Brooke Amendment.
3
Assisted housing programs like the Section 8 Voucher Program subsidize
market-rate rental units, and Fair Market Rent is a market rate (it excludes nonmarket rental housing in its computation). In some MSAs (17 in 2016), Fair
Market Rent is set at the 50th percentile to ensure that a sufficient supply of
rental housing is available to program participants (to qualify for subsidies, rent
cannot exceed the Fair Market Rent). A limited availability of qualified homes at
the 40th percentile usually arises in areas where voucher recipients are geographically more concentrated. HUD still publishes 40th percentile rents for these
MSAs, but they are not used for the Housing Choice Voucher program. See,
for example, for Baltimore: https://www.huduser.gov/portal/datasets/fmr/fmrs/
FY2016_code/2016summary.odn?&year=2016&fmrtype=Final&cbsasub=ME
TRO12580M12580.
4
Rank order in this case is the distribution of income or housing cost from
the lowest to the highest (or vice versa). If housing units are selected in the same
rank order as income, then the household with the lowest income would rent the
lowest-cost dwelling, the household with the second-lowest income would rent
the second lowest cost dwelling; and so on.
5
Most states (28) and the District of Columbia have legislated minimum
wages above the federal minimum wage—the highest being the District of Columbia, where the minimum wage is currently $11.50. Some localities also have
minimum wages. Employers are required to pay the highest of federal, state, and
local minimums.
6
These include San Francisco (see http://sfgov.org/olse/minimum-wageordinance-mwo), Los Angeles (http://wagesla.lacity.org/sites/g/files/wph471/f/
Los%20Angeles%20Minimum%20Wage%20Ordinance%20184320.pdf ), and
Seattle (http://www.seattle.gov/Documents/Departments/LaborStandards/OLSFactSheets-MWO.pdf ).
1
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The median wage used here is from the BLS National Compensation Survey, Employer Costs for Employee Compensation, Wages & Salaries component.
8
There are no statutory limits on the number of hours a person may work
in a week.
9
Specifically, the margin of error is less than 50 percent of the estimate itself.
There are a small number of exceptions.
10
A household with median income does not necessarily pay median rent.
However, it is treated as if it does for the purpose of this analysis.
11
CPI Rent on Primary Residence is the most commonly used measure of
typical rent at the national level, but its regional coverage is limited to 25 large
MSAs, an inadequate number for a study of affordability over MSAs.
12
A large increase in luxury apartments has been common among larger cities
recently. Yardi Matrix apartment information service suggests that 75 percent of all
new apartments constructed in 2015 were “high-end” (Balient; see also Lahart).
13
The three exceptions are Visalia-Porterville, CA; Olympia, WA; and Seattle, WA.
14
Most military bases host multiple military units.
15
The Base Realignment and Closure Commission recommendations significantly reduced personnel at some bases, possibly due to closure, but significantly
increased personnel in others.
16
Crude oil prices climbed from about $45 per barrel in December 2008 to
a (monthly average) peak of about $107 in February 2014.
7
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The Dispersion of Farmland
Values in the Tenth District
By Cortney Cowley

T

he value of U.S. farmland has varied widely within and across
regions over the last 15 years. Although average farmland values have declined modestly over the past couple of years, farmland values in some areas have fallen sharply while farmland values in
other areas have risen. In recent years, unusually high or low prices at
farmland sales have become increasingly likely.
Understanding the dispersion of farmland values across regions is
important for several reasons. Farmland is interconnected with all aspects of farm wealth and agricultural credit. For example, declining
farmland values are typically correlated with farm financial stress, while
increasing farmland values are associated with strength in the farm sector (Briggeman, Gunderson, and Gloy). Also, farm owners derive most
of their wealth from farm real estate, which accounts for approximately
80 percent of the assets on farm balance sheets. As a result, farmland is
an important aspect of the financial health of farms and vital collateral
for agricultural lending.
In this article, I examine the effects of soil quality, natural amenities, climate, agricultural production, and other location-specific characteristics on farmland values in the Tenth Federal Reserve District.
The Tenth District covers an area of more than half a million square

Cortney Cowley is a economist at the Federal Reserve Bank of Kansas City. This article
is on the bank’s website at www.kansascityfed.org
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miles over seven states and contains concentrated urban centers as well
as vast rural counties with population densities less than one person
per square mile. Average annual precipitation ranges from less than 10
inches in parts of the Mountain States (Colorado, New Mexico, and
Wyoming) to over 50 inches in southeastern Oklahoma. Additionally,
the type and quality of soil, the length of the growing season, and the
availability of water differ by location and likely influence agricultural
production and farmland values. I find that better soil quality, more
precipitation, and larger corn and cattle sales are associated with higher
farmland values, while greater distance from urban areas and higher
temperatures are associated with lower farmland values.
Section I describes variations in farmland values throughout the
Tenth District. Section II characterizes potentially important natural,
agricultural, economic, and physical land attributes. Section III discusses the effects of these land attributes on the cross-sectional dispersion of farmland values among states in the Tenth District.

I.

The Dispersion of Tenth District Farmland Values

Although farmland values vary across Tenth District states and
counties, the distribution of these values has widened over time. To
assess how land attributes affect the cross-sectional dispersion of farmland values, I use data from the Tenth District Survey of Agricultural
Credit Conditions (henceforth referred to as the Ag Credit Survey).
Of the 12 Federal Reserve Districts, the Tenth District is the most
concentrated in agriculture by several measures, including average
farm income as a share of personal income, farm-dependent counties, and agricultural banks.1 Each quarter, the Ag Credit Survey asks
bankers in the Tenth District to provide the current average market
values of “good quality” or nonirrigated cropland, irrigated cropland,
and ranchland/pastureland in their lending area. It also asks bankers
to define the extent of their lending area. Therefore, farmland values
from the Ag Credit Survey are bankers’ assessments of the average market value of farmland in their lending area during the survey quarter.
More than 200 agricultural lenders respond to the survey, representing
almost 40 percent of all agricultural banks in the Tenth District.2
I use U.S. Department of Agriculture (USDA) data to cross-check
the Ag Credit Survey data. The main difference between the two is that
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USDA land values are collected annually from agricultural producers. The USDA samples land segments throughout the United States
and contacts all agricultural producers operating farmland within the
sampled segments. Producers report farmland value information for
land within the segments as well as an estimated value of all land and
buildings for their entire farming operation. Unlike Ag Credit Survey
data, county-level USDA data are aggregated for all farmland types.
Although the Ag Credit Survey has the advantage of distinguishing
between nonirrigated cropland, irrigated cropland, and ranchland,
the current sample of respondents does not cover the entire District.
Conversely, USDA data are available for every county in the District.
Although the two surveys differ on some levels, previous research has
shown that farmland value data from the Ag Credit Survey are highly correlated with farmland value data from the USDA (Zakrzewicz,
Brorsen, and Briggeman).
From 2001 to 2015, average Tenth District farmland values increased, and the dispersion of these values became more diffuse. Chart
1 shows the probability distributions of nonirrigated cropland values
in 2001, 2007, and 2015. 3 The vertical axis gives the percent probability of each farmland value observation in the three annual samples. As
the distribution widened over time, the probability of observing a low
or average farmland value declined, while the probability of observing a high farmland value increased. Chart 1 also shows that in 2007,
farmland values varied from $200 an acre to more than $5,000 an acre,
which was 115 percent higher than the maximum value of $2,400 in
2001. In 2015, farmland values were even more variable, ranging from
$300 an acre to nearly $10,000 an acre, a 150 percent increase from
the maximum value in 2007.4 Throughout 2015, data from the Ag
Credit Survey supported anecdotal reports of unexpectedly high and
low prices in farmland auction results. Although minimum values for
farmland have increased slightly since 2001, maximum values have increased dramatically, and the range of farmland values has expanded.5
The growing dispersion of farmland values in recent years occurred
during a time of general decline in the farm economy. Prior to 2013,
farmland values in the Tenth District appeared to be highly correlated
with farm income. Chart 2 shows historically high farm income from
2011 to mid-2013, which was supported by a run-up in crop prices
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Chart 1

Distribution of Tenth District Nonirrigated Cropland Values
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Chart 2

Farm Income and Farmland Values
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due to higher demand for commodity crops in China and the ethanol
industry. Correspondingly, farmland values increased by as much as 30
percent year over year. When crop prices and farm income began falling
in mid-2013, many experts anticipated a corresponding drop in farmland values. On average, however, farmland values continued to increase
until the first quarter of 2016.
In addition to growing disparity in District-level data, farmland
values have varied widely across states in the Tenth District. Differences are first apparent in the distribution of farmland values for each
state (Chart 3, Panel A). In 2015, farmland values were the lowest and
least variable in Oklahoma and the Mountain States and the highest
and most variable in Nebraska. In addition, the distribution of farmland values was slightly more skewed in Kansas and western Missouri
than in other states. For example, the distribution of farmland values in
Kansas and Missouri was positively skewed in 2015. The slightly longer
tail to the right of the mode—represented by the curve’s peak—indicates lower farmland values were more common and higher farmland
values were less common. In addition, the distributions for Kansas,
western Missouri, and Nebraska appear to be almost the same width,
though higher-valued farmland was more likely in Nebraska.
The distributions of farmland values have also changed within
Tenth District states over time. Farmland values have increased in all
states, but the magnitudes of the distributional shifts have differed. For
example, Panel B of Chart 3 shows that farmland values became more
diffuse in both Nebraska and Oklahoma over time, but the widening of
the distribution was much more pronounced in Nebraska.
When annual gains of farmland values started slowing, the rate of
change differed across states as well. Historically, farmland values have
typically experienced larger annual gains in states with more corn and
soybean production, such as Kansas, Missouri, and Nebraska. Indeed,
Chart 4 shows that growth in nonirrigated cropland values in these
states consistently outpaced farmland value gains in Oklahoma and
the Mountain States, which are more commonly associated with cattle, wheat, and energy production. However, that pattern changed in
2014: nonirrigated cropland values declined in crop-producing states
and continued to increase, albeit at a decreasing rate, in Oklahoma
and the Mountain States. Most notably, in the fourth quarter of 2014,
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Chart 3

Distribution of Nonirrigated Cropland Values
Panel A: Tenth District Farmland Values, 2015
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Chart 4

Tenth District Nonirrigated Cropland Values
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nonirrigated cropland values declined by 2 percent from the previous
year in Kansas, Missouri, and Nebraska but increased by 19 percent in
in Oklahoma and the Mountain States. Bankers in the District reported similar differences for other types of farmland. Although ranchland
values increased in all states in 2015, irrigated cropland values declined
slightly in Kansas, Missouri, and Nebraska but continued to increase
in Oklahoma and the Mountain States. In contrast, the general decline in commodity prices and farm income since mid-2013 has been
even and widespread. However, movements in farmland values over the
same period have varied by location. Therefore, examining the crosssectional variability in farmland values in 2015 should provide a better
understanding of the underlying fundamental drivers.

II. Factors Contributing to the Cross-Sectional
Dispersion of Farmland Values
For most of the District, farmland values are similar within localized areas. Data from the Ag Credit Survey and USDA show that farmland values are highest in the far northeastern corner of the District
and lower in the southwest (Map 1). Economists often describe this
“clustering” of similar values or characteristics over space as spatial dependence (Anselin 2003a; Kim, Phipps and Anselin). In practice, this
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Map 1

Farmland Values in the Tenth District
Panel A: Ag Credit Survey Nonirrigated Farmland
2015 Index, District Average = 100

Index
Less than 50
51–100
101–150
151–200
Greater than 200
No data

Panel B: USDA Farmland
2012 Index, District Average = 100*

Index
Less than 50
51–100
101–150
151–200
Greater than 200
No data

*County-level farmland value data from USDA are only available every five years via the USDA Census of Agriculture.
Sources: Ag Credit Survey and USDA.
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dependence means the price of one piece of farmland could influence
the price of other farmland nearby. As a result, any analysis of the factors
driving farmland values must account for both the direct effects of land
attributes and the indirect, or spillover, effects of the values and characteristics (observed and unobserved) of neighboring farmland values.
Several factors contribute to farmland values, and the importance
of these factors may vary by state or region. One such factor is the productivity potential of agricultural land, which varies widely across the
Tenth District. Economic factors such as farm income, which Ag Credit
Survey respondents have identified as important for farmland valuation,
also vary across Tenth District states and could contribute to increasing farmland value variability. However, factors that influence farmland
values in one state or region may be less important in another. For example, in 2015, 40 percent of bankers in the Mountain States ranked
revenue from mineral rights or access to water as the most important
factor contributing to the value of farmland in their areas compared with
only 3 percent of bankers in Nebraska (a state with far fewer minerals).
Although bankers in both states agreed on the importance of farm income and wealth to farmland values, natural resources were clearly more
important contributors to farmland values in the Mountain States.
For this analysis, I sort all spatial factors that could contribute to farmland values at the county level into three broad categories: land quality and
climate, commodity production and sales, and location characteristics.

Land quality and climate
Land quality is a primary factor in most farmland value models (Seifert and Sherrick). Nickerson and others, for example, find that farm real
estate values are positively correlated with land productivity. Since soil
quality is a good indicator of land productivity, farm land sale brochures
and auction announcements (such as those from Farmers National or
the Hertz Real Estate Service) typically report soil quality as an index or
with a “corn suitability rating” depending on the area.
Different states typically use different classification systems for land
quality. To consistently quantify land quality throughout the Tenth District, I use available water storage capacity in the root zone from the
USDA Natural Resource Conservation Service (NRCS). Available water
storage (AWS) is the total volume of water that is available to plants
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when the soil is saturated. The NRCS estimates AWS as the amount of
water held between field capacity (saturation) and the plant’s wilting
point (dry soil). The NRCS reports AWS as a single value (in centimeters) of water for the specified root depth in the soil. I use 150 centimeters (4.92 feet) as the root depth because some row crops, including
corn, grow roots to depths at or exceeding 4 feet. Available water storage is an important soil property in designing and operating irrigation
systems and predicting yield or land productivity. Soil properties that
influence available water storage are similar to those that influence crop
yield: particle size; organic matter; type of clay mineral; structure; and
size, shape, and concentration of soil pores. Higher AWS in the root
zone is positively correlated with higher land quality. Therefore, land
with higher AWS could be more valuable.
One explanation for the dispersion of farmland values in the Tenth
District could be the prevalence of high-quality farmland across district states. The demand for high-quality farmland, for example, may
have remained strong even as farm income decreased. Panel A of Map
2 shows the average AWS in the root zone for soils in each county,
weighted by area. The USDA NRCS provides data on AWS for all
soil-mapping units in the United States. Each county has multiple soilmapping units, so I calculate an area-weighted average to determine a
single value for each county. By AWS, higher-quality farmland is primarily located in eastern and southern Nebraska, west-central Kansas,
and northwestern Missouri. The quality of land in Oklahoma appears
slightly more variable, and lower-quality land is common throughout
the Mountain States.
Another measure of land quality that could affect farmland values is
the natural amenities scale, which measures the physical characteristics of
a county that enhance the location as a place to live. Unlike AWS, which
is typically used to measure soil’s suitability for agricultural production,
the natural amenities scale summarizes comfort, aesthetic appeal, suitability for recreation, and environmental and climate characteristics of
the landscape that most people prefer. The USDA Economic Research
Service (ERS) ranks counties on a natural amenities scale of 1 to 7 based
on the presence of warm winters, winter sun, temperate summers, low
summer humidity, variation in elevation and terrain, and water bodies
such as lakes and rivers. The ERS gives counties with the lowest natural
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Land Quality
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amenities a rank of 1 and counties with the highest natural amenities a
rank of 7.
In the Tenth District, counties with a high natural amenities rank
often have low suitability for crop production (quantified by a low
area-weighted average AWS). To illustrate, Panel B of Map 2 shows
natural amenities classifications for each county in the Tenth District.
Although counties in the Mountain States tend to rate lower in terms
of soil quality, they rank much higher on the natural amenities scale.
As a result, farmland in these counties could be in higher demand and
thus have greater value despite poorer crop suitability.
Climate and availability of water resources are other natural qualities that affect farmland values. Several researchers have looked at the
effects of climate, precipitation, and irrigation on the value of farmland.
For example, Mukherjee and Schwabe conclude that water availability,
reliability, and quality significantly influence farmland values. They also
find that, for irrigated cropland in California, warmer weather in the
growing season increases farmland values; precipitation, however, has
little effect on farmland values, as crops are irrigated rather than rainfed. Most counties in the Tenth District receive from 11 to 30 inches
of precipitation each year. Many of these counties are located within
the boundary of the High Plains Aquifer and are thus more likely to
have access to groundwater for irrigation. Access to groundwater, or
a county’s position within the High Plains Aquifer, could increase irrigated cropland values, but may not significantly affect nonirrigated
farmland or ranchland.

Commodity production and sales
Soil quality and climate determine the commodities a region produces. Crops and livestock have different environmental requirements
that influence their production, including proper temperature, moisture, and soil quality. Over time, farmers have developed management
practices—such as terracing, irrigating, fertilizing, and rotational grazing—to overcome natural deficiencies. But some areas are still best
suited for specific crops or livestock. As Henderson and others have
pointed out, a farmer can derive the value of farmland from the expected flow of future income, which comes from the production and
marketing of agricultural commodities.
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The production and sale of crops and livestock vary throughout
the District and likely contribute to the wide dispersion of farmland
values. Panel A of Chart 5 shows a positive, linear relationship between
receipts from crop sales and receipts from livestock sales. The panel
indicates that crop and livestock returns are greatest in Nebraska and
lowest in the Mountain States. Moreover, the positive relationship between livestock returns and crop returns suggests that states with higher crop returns also have higher returns for livestock. States with higher
livestock and crop returns, such as Kansas and Nebraska, likely have
higher quality land and better climate conditions, which are important
for both crop and livestock production. Consequently, the highestvalue farmland in the District is located in Nebraska, and some of the
lowest-value farmland is located in the Mountain States, on average.
At the same time, crop revenues seem to have more annual variability than livestock revenues. States with higher revenues from crop
production (specifically, Kansas, Missouri, and Nebraska, where more
corn and soybeans are grown) could be more susceptible to changes
in crop prices. For example, farm income in these states declined at a
more rapid pace (Chart 5, Panel B). The diffusion index, which measures changes in farm income in each state, is generated from Ag Credit
Survey responses. Diffusion indices are computed by subtracting the
percentage of bankers who responded that farm income was “lower”
than a year ago from the percentage who responded that farm income
was “higher” than a year ago and adding 100. Therefore, a diffusion
index below 100 would indicate that the majority of bankers in a state
reported lower farm income. As corn and soybean prices declined, farm
income declined at a quicker pace in Nebraska, Kansas, and western
Missouri. In Oklahoma, however, farm income seemed to be supported by historically high cattle prices. Greater variability in crop returns,
which are highly correlated with farm income in states such as Kansas
and Nebraska, could help explain the wide dispersion of farmland values across Tenth District states.
Outside of agriculture, oil and gas are important commodities
in the Tenth Federal Reserve District. Oil and gas production could
have both positive and negative effects on farmland values (Weber,
Brown, and Pender; Farm Credit Canada). Lease and royalty payments
from oil and gas companies, for example, could boost farm household

42

FEDERAL RESERVE BANK OF KANSAS CITY

Chart 5

Farm Returns, Commodity Prices, and Farm Income by State
Panel A: Returns to Operators, 2000–15
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income and generate spillover effects to farmland values. Energy production is most prevalent in Oklahoma and the Mountain States, but
western Kansas also produces some oil and gas. Oil and gas activity
in these states occurs in highly rural areas, where bankers and farmers
often cite “limited options for investment” as a common factor that
drives farmland purchases. When extra cash flows into farm businesses
or households, many of these households invest in additional farmland.
This increased demand could put upward pressure on farmland values.
Conversely, an increase in energy production activity could put downward pressure on farmland values. Oil and gas production can significantly alter landscapes. If oil and gas production damages water quality, air quality, acoustics, scenic views, or infrastructure (such as county
roads), farmland near the production site could decline in value.

Location characteristics
Location characteristics could lead to some variability in farmland
values, especially for lower-quality land. In the Tenth District, limited
supply of and strong demand for high-quality farmland have kept prices
elevated (Kauffman and Clark). The value of lower-quality land, however, varies more dramatically by location. Local competition in purchasing or bidding for all types of farmland could drive prices higher.
In addition, proximity to an urban area or grain elevator, for example,
could significantly raise the value of low-quality land. Neighborhood or
adjacency effects are also important in farmland valuation, since comparable sales nearby often influence appraisal values and auction results.
Supply and competition. Recent movements in farmland values could
point to a decreasing availability of good-quality farmland and increasing interest in farmland investment following several years of record
profits in the agricultural sector (Fairbairn). Supply and demand for
farmland are difficult to quantify over a large area such as the Tenth District, but the number of farms in a given county can be counted. In most
counties in the Tenth District, farms account for at least 70 percent of
the total land area. The main exceptions are the Rocky Mountain region
and the heavily wooded counties of southeastern Oklahoma. However,
several counties that saw the largest annual gains in farmland values in
2015 were also counties with the lowest percentage of farmland and
the greatest number of farms. As shown in Panel A of Map 3, counties
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Map 3

Characterizing Supply and Demand for Farmland
Panel A: Number of Farms

Farms per county
300 or less
301–600
601–900
901–1,200
Greater than 1,200

Panel B: Distance to Nearest Urban Area

Miles
0–30
31–60
61–90
91–120
121–210

Source: USDA.
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in Oklahoma and along the eastern and western borders of the Tenth
District have the greatest concentration of farms per county. Conversely, farms in western Nebraska and western Kansas have the lowest concentration of farms. These counties are also the most remote, in terms
of distance from the nearest urban area, as shown in Panel B of Map 3.
Proximity to urban areas. Several researchers have documented the
influence of nearby urban areas on farmland values (Nickerson and others; Shi, Phipps, and Colyer). Farmland values typically have an inverse
relationship with the farm or county’s distance to the nearest urban area
(Kropp and Peckham). In addition to the value agricultural production
provides, farmland near urban areas could gain value from nonfarm uses
such as residential, commercial, or industrial development. Farmland
closer to urban areas could also be closer to points of sale for crops or
livestock and amenities such as restaurants, retail, and entertainment for
farm families. To better understand this relationship for the Tenth District, I calculate distances from the center of each county to the center of
the nearest urban area with a population of 70,000 or more (U.S. Census
Bureau).6 Most counties in western Nebraska and Kansas are more than
120 miles from the nearest large urban area. In fact, in Nebraska, the
average distance to the nearest urban area is 100 miles; in Oklahoma, the
average distance to the nearest urban area is only 37 miles.

III. Quantifying the Effects of Land Attributes
on Farmland Values
Because counties that are closer together seem to have more similar
farmland values than counties that are far apart, I construct an empirical model that accounts for spatial dependence. Spatial dependence
often violates important statistical assumptions in traditional ordinary
least squares (OLS) regression analysis (Lasage and Pace). If the model
does not incorporate spatial dependence, it may generate biased and
inconsistent results (Arbia). Details on the model and its construction
are available in Appendix A.

How do land attributes affect farmland values in the Tenth District?
In 2015, farmland values increased in some parts of the district but declined in others even as market fundamentals suggested
all farmland values should moderate. To identify the cross-sectional
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factors driving these unusual movements, I regress the values of four
different types of farmland on variables measuring land quality and
climate, commodity production and sales, location characteristics, and
state-level fixed effects.7 In estimating the model, I make three assumptions: first, that location matters in the relationships between farmland
values and land attributes; second, that farmland values are a function
of neighboring farmland values; and third, that the model will incorporate spatial interactions (Anselin 2003a; Lasage and Pace).
Following results of goodness-of-fit statistics, I choose a log-log
functional form (using natural logs) for the continuous dependent variable (farmland values) and continuous independent variables. The loglog functional form has the benefit of fitting data properly even when
the continuous variables have different measurement units (Mukherjee
and Schwabe). In the log-log model, continuous variable coefficients
are typically interpreted as elasticities—in other words, they show the
percent change in farmland values caused by a one percent change in
each explanatory variable. To account for the effect of the High Plains
Aquifer on farmland values, I create an indicator variable by assigning
a 1 to counties within the boundary of the aquifer and a 0 to all others.
State fixed effects are created in a similar fashion and are approximately
interpreted as percent effects on the dependent variable. The natural
amenities classification is an ordinal, ranked variable that is not logtransformed and which represents the percent change in farmland values caused by a one-unit change in natural amenity rank.

Results and discussion
Regression results provide information on how land attributes affect farmland values. The effects of some land attributes are consistent
for all types of farmland, while others differ. As shown in Table 1, the
effect of land quality, as measured by root-zone AWS, is positive for all
types of farmland and statistically significant for nonirrigated farmland,
ranchland, and USDA data on farmland values, which take the county
average of all three types of farmland. I performed the regression analysis on the USDA dataset that contained all counties within the Tenth
District and on a subsample that included only counties that are covered by the Ag Credit Survey. Counties with soils that have higher AWS
also have higher farmland values. For example, farmland in a Kansas
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Table 1

Regression Results: Total Effects
Dependent Variable: ln (farmland value, dollars per acre)
Variable

Nonirrigated

Irrigated

1.1***

0.11

Ranchland

USDA
(All Tenth District
counties)

USDA
(ACS sample)

Land quality and climate
Root-zone available water storage
Natural amenity classification

-0.07

-0.12**

Temperature, 30-year average

-0.39

-0.67**

Precipitation, 30-year average
County within High Plains
Aquifer boundary

0.01
-0.69***

0.72***
-0.07

0.85**
0.17*
-0.14
0.48*
-0.31

0.21**
0.06***
-0.07
0.05*

1.3***
-0.05
-0.49**
0.22**

0.06

-0.001

Commodity production and sales
Livestock sales
Corn sales
Wheat sales
Oil and gas production

0.03**

0.004

0.04***

0.001

0.002

0.01

0.02***

0.01

0.01*

0.03*

-0.05***

0.004

-0.001

-0.002

-0.02***

-0.05*

-0.02***

-0.03**

-0.12*

0.16

-0.05**

0.26***

-0.02

0.01

-0.23***

-0.24***

0.01

-0.01

Number of farms

-0.08

Distance from urban area

-0.09

Location characteristics

Colorado

6.8***

8.6***

0.8

7.7***

3.4***

Kansas

7.3***

8.2***

1.8

7.9***

3.7***

Missouri

7.3***

8.1***

1.9

8.0***

3.6***

Nebraska

7.6**

8.3***

1.8

8.0***

3.9***

New Mexico

5.6**

8.4***

1.2

7.1***

2.9***

Oklahoma

6.7**

7.8***

1.7

7.8***

3.7***

Wyoming

6.7***

7.7***

1.3

7.2***

3.1***

0.86***

0.74***

0.92***

-0.49***

0.56***

-0.63***

0.84***

0.28***

Rho
Lambda

-0.35***

0.14

*** Significant at the 1 percent level
** Significant at the 5 percent level
* Significant at the 10 percent level
Notes: Agricultural commodity sales are available at the county level every five years from the USDA census of
agriculture. Therefore, livestock sales, corn sales, and wheat sales are based on 2012 estimates from the USDA.
The USDA also provides county level oil and gas production estimates, and the most-recent data are from 2011.
Rho is the spatial autoregressive, or spatial lag, correlation coefficient. Rho reflects the spatial dependence that is
inherent in the sample data, measuring the average correlation between farmland values in Tenth District counties
with farmland values in the four nearest neighboring counties. Lambda is the coefficient on the spatially correlated
errors. See Appendix A for more information.
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county with soils that store 20 centimeters of water per 150 centimeters of soil depth would be worth 10 percent more than counties in
Colorado with soils that store only 10 centimeters of water in the root
zone, all else equal.
The effect of natural amenities classification on farmland values
differs slightly among farmland types and is significant for irrigated
cropland, ranchland, and the full sample of USDA values. Higher natural amenities classifications are correlated with lower values for irrigated cropland but higher values for ranchland. The disparity between
ranchland and irrigated cropland is not surprising: ranchland is more
versatile and typically located in areas with diverse topography, while
irrigated cropland is commonly located in flat areas that are suitable
for growing crops but less desirable for recreational activities. Irrigated
cropland may be more valuable in areas where irrigation is more of a
necessity, such as areas with hotter summers; hotter summers typically
lower an area’s natural amenity score. In this case, it is unlikely that
natural amenities pull irrigated cropland values down; rather, highervalued irrigated cropland is likely located in areas with fewer natural
amenities. In other words, natural amenities probably have a negatively
correlated, not causal, relationship with irrigated cropland values.
The effects of temperature, position in the High Plains Aquifer, and
precipitation on farmland values are directionally consistent but different
in magnitude for each farmland type. The negative signs on the temperature coefficients in Table 1 suggest farmland in areas with lower average
temperatures, or a more moderate climate, is more valuable. The results
also suggest that counties within the High Plains Aquifer boundary have
lower average farmland values regardless of farmland type. Nonirrigated
cropland values inside the High Plains Aquifer boundary are 0.69 percent lower than nonirrigated cropland outside the High Plains Aquifer
boundary. Conversely, precipitation has a positive effect on values of
all farmland types. Most notably, a county that receives 1 percent more
precipitation than another county in the Tenth District would tend to
have 0.72 percent higher irrigated cropland values.
The effect of precipitation on irrigated cropland values is positive
and significant, in contrast to other studies of farmland values in more
arid regions (specifically, California). These studies suggest that irrigation
reduces the sensitivity of agriculture to climate-related factors and that
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precipitation “does not have any appreciable impact on crop production,
nor land values” (Mukherjee and Schwabe). Although some regions of
the Tenth District receive limited rainfall, the minimum for the District
is still greater than in other areas where irrigation is more essential for
production.8 In the Tenth District, irrigation is typically supplementary
to local precipitation, and therefore, precipitation, even in combination
with irrigation, is an important factor for farmland values.
Agricultural commodity sales also signifigantly affect farmland values, but results differ by type of farmland. Overall, farmland values
are higher in counties with larger revenues from cattle and corn sales.
Livestock sales—which includes hogs, dairy, and poultry as well as
cattle—are significant for nonirrigated cropland and ranchland values.
The importance of livestock sales for nonirrigated cropland likely reflects the importance of cropland for feed and fodder production—especially in enterprises that are vertically integrated—and the prevalence
of dual-purpose dryland wheat production in some parts of the Tenth
District. As expected, livestock sales have the greatest positive effect on
ranchland values. Similarly, corn sales have the largest positive effect
on irrigated cropland values. Conversely, nonirrigated cropland values
are lower in counties that have higher wheat sales. Wheat revenues are
typically smaller than corn and soybean revenues. In addition, wheat
can grow on lower-quality land and in harsher climates than soybeans
and corn. Therefore, higher wheat sales may be correlated with lowerquality, lower-valued farmland.
Agricultural commodity sales have a significant effect on the values of nonirrigated cropland, irrigated cropland, and ranchland. This
finding helps explain changes in farmland value dispersion because
commodity sales—unlike the other, temporally static factors—have
become more variable over time. Chart 6 shows a similar pattern for
farm commodity receipts as was shown for farmland values in Chart
1. Specifically, Chart 6 shows the probability distributions for farm receipts from agricultural commodity sales in 2002, 2007, and 2012.9
The vertical axis gives the percent probability of each farm observation in the three annual samples. Similar to farmland values, the probability of observing a farm with relatively low receipts from commodity sales declined, while the probability of observing a farm with high
receipts increased. Although the minimum amount of farm receipts
stayed around $1,500, the maximum rose from approximately $40,000
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Chart 6

Distribution of Farm Commodity Receipts in the Tenth District
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in 2002 to approximately $100,000 in 2012. The growing variability
of commodity sales, coupled with their significant relationship with
farmland values, may help explain the widening distribution of farmland values across the District. When prices of a particular agricultural
commodity decline, farmland values may decline more in a county
with relatively higher sales of that commodity, unless factors such as
natural amenities or local competition help support them.
Oil and natural gas production has a small and negative effect on
values for all farmland types except nonirrigated cropland. This negative
effect is perhaps surprising, since oil and natural gas production could
provide an additional source of income. However, the infrastructure required for natural gas production could damage the production potential of irrigated cropland, which has a higher production and revenue
potential than nonirrigated cropland. Additionally, cattle producers may
opt out of leasing portions of ranchland for oil or natural gas production
to keep more land for cattle grazing, Nonirrigated cropland is generally
less productive and does not require the capital investment associated
with irrigation. Therefore, it seems likely that energy production, which
is correlated with lease and royalty payments, could positively affect nonirrigated cropland values, but the coefficient is small and insignificant.
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Location characteristics also significantly affect farmland values.
The first location variable, “number of farms” in a county, could affect
farmland values in one of two ways. Anecdotal evidence suggests local
competition for good-quality farmland is a major driver in maintaining
elevated farmland values, even as farm income has declined. Therefore,
a higher number of farms in a county could be a proxy for higher competition and be positively correlated with higher farmland values. The
coefficient for “number of farms” in the USDA subsample that matches
the Ag Credit Survey samples suggests farmland values increase with a
higher concentration of farms in a county. Only 1 percent of farmland
in the United States is transacted in a given year (Bigelow, Ifft, and
Kluethe). At the county level, this would mean that counties with a
higher number of farms would have more land owners vying for limited farmland when it comes up for sale. Accordingly, the statistically
significant and positive result in the USDA subsample supports anecdotal evidence that more competition supports higher farmland values,
especially when demand for farmland remains high.
Conversely, the coefficient for “number of farms” was negative and
significant for irrigated cropland and for the full USDA sample (all
counties in the Tenth District). For irrigated farmland, a smaller number of farms in a county could be correlated with larger farm sizes,
so some counties could have fewer farms due to larger average sizes
by land area. In this case, a negative relationship between number of
farms and farmland values could be due to a wealth effect. For example,
Weber and Key find “strong evidence that wealth gains from land appreciation permit, or motivate, farmers to purchase additional land.”
Therefore, larger farms with more irrigated cropland may be more motivated and able to purchase additional land at higher prices. Moreover,
the full USDA sample includes counties in urban areas and counties
in the Mountain States that have few (large) farms and high farmland
values. Urban counties and scenic counties in mountainous areas likely
have fewer farms, but proximity to urban areas and recreational values
could support higher values for farmland available in those areas.
The results for the second location variable, “distance from urban
area,” show that farmland values decline as distances from urban areas increase. Although the effect of distance is small and insignificant
for the Ag Credit Survey samples, the negative relationship between
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farmland values and distance to urban areas is significant in the USDA
samples. Additionally, most previous studies have reported that farmland
values tend to decline the further the land is situated from urban areas
(Nickerson and others, for example). Results from the USDA samples
agree with previous research. Proximity to urban areas affects farmland
values through both farm-related and nonfarm-related factors. From a
farmer’s perspective, farmland closer to urban areas may have increased
access to markets and customers, thereby increasing expected agricultural
returns. From a nonfarmer’s perspective, farmland in close proximity to
urban areas could be influenced even more by demand for residential,
commercial, industrial, and municipal development.
The remaining location variables in Table 1 show that cropland values vary significantly by state. For example, all else equal, nonirrigated
and irrigated cropland values are highest in Kansas, Missouri, and Nebraska. Different states have different policies and regulations for real
estate taxes, water management, and agricultural production, and the
effects of these policies and other unspecified location characteristics are
likely captured in the state fixed effects. Ranchland values, however, do
not vary significantly by state.

Changes in significance of land attribute effects and spatial dependence
over time
In 2015, several land attributes helped explain the cross-sectional
variability of farmland values in the Tenth District, but the magnitude
and significance of these factors have changed over time. To gain a better understanding of the growing dispersion of farmland values in the
Tenth District and how land attributes may have affected farmland values differently over time, I perform additional regression analyses on
data from 2001 and 2007. The magnitudes of the total effects for land
quality (as measured by AWS) are much larger for nonirrigated and irrigated cropland in 2001 than in 2015 (Panel A of Chart 7). For irrigated
cropland, the variable for land quality was significant in 2001 but not
significant in 2015. For all types of farmland, the total effect for land
quality dipped in 2007 and rebounded slightly in 2015. The variable for
land quality was only significant for ranchland in 2015. However, the
total effect of natural amenities was three orders of magnitude larger for
ranchland values in 2001 than in 2015. Additionally, in 2001, natural
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Chart 7

Changes in Magnitude and Significance of Factors over Time
Panel A: Land Quality Results
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amenities, location within the High Plains Aquifer, and closer proximity to urban areas had a significantly larger effect on irrigated cropland values than in 2015. Although not significant in 2015, distance to
urban areas was more negative and significant for nonirrigated cropland
values in 2001.
At the same time, models for 2001 and 2007 farmland values show
less spatial dependence than models for 2015 farmland values. In Panel B
of Chart 7, the spatial lag correlation coefficient, rho, reflects the spatial
dependence inherent in the sample data, measuring the average correlation between farmland values in Tenth District counties with farmland
values in the four nearest neighboring counties. The spatial lag coefficient
is insignificant for all farmland value types in 2001, indicating that farmland values in one county were not significantly affected by farmland values in neighboring counties. The opposite is true more recently. In 2015,
farmland values in one county had a significant and positive relationship
with farmland values in neighboring counties. In previous years, farmland
values were more dependent on the direct effects of land attributes within
a county, whereas farmland values today seem relatively more influenced
by farmland values in neighboring counties.

IV. Conclusions
The value of farmland in the Tenth District varies widely by region.
I analyze the effects of several factors on farmland values and find that
the value of almost all types of farmland in the Tenth District increases
as land quality and precipitation increase. I also find that the value
of farmland declines as temperature increases, and the magnitudes of
natural amenity effects are largest for ranchland. However, the sensitivity of farmland values to land quality and climate factors appears
to have faded somewhat. In recent years, the distribution of farmland
values has grown wider, largely due to spatial factors such as neighboring farmland values.
Although future projections are outside the scope of this analysis,
the effect of climate on farmland values may change over time. The
larger coefficients for the temperature and precipitation variables in the
irrigated cropland and ranchland models may suggest lingering effects
from the 2012 drought that devastated crops and the cattle herd in
the Tenth District. First, lingering effects of the drought could place
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a higher premium on irrigated cropland. Second, ranchers may have
migrated cattle herds to areas with more rainfall, increasing demand for
land in those areas. Third, ranchers may also be more cautious about
maintaining herds in areas more prone to drought and thus look for
land in more reliable areas. As a result, ranchland in areas with lower
temperatures and more reliable precipitation may command a higher
premium since the 2012 drought.
In addition to climate variables, location characteristics also appear to be primary drivers of cropland and USDA farmland values.
Although location characteristics for a particular location are relatively
static, I detect significant spatial variability across the District for farm
concentration and proximity to urban areas. USDA farmland values in
the Ag Credit Survey sample are positively affected by the number of
farms per county, which could be a proxy for competition. State fixed
effects and spatial dependence are responsible for most of the location
effect on farmland values.
When comparing across farmland types and data sources, commodity sales have a larger effect on farmland values in counties included in the Ag Credit Survey sample, which could highlight one of the
benefits of the Ag Credit Survey. In addition, the Ag Credit Survey
captures the effects of different types of commodities on the values of
the three different types of farmland. For example, increases in livestock
sales support higher ranchland values, and corn sales have a positive and
significant effect on irrigated cropland values.
The effects of commodity sales on farmland values have been relatively constant over time. In contrast, the effects of land quality on
farmland values have declined in both magnitude and significance since
2001. Therefore, the increasing distribution of farmland values over
time could be due to two factors. First, although the effects of counties’ commodity sales have remained relatively constant over time, the
distribution of farm receipts has expanded. Since farmland values are
significantly associated with commodity sales, if the distribution of
farm receipts continues to widen (due to factors such as consolidation,
for example), then the distribution of farmland values may also widen.
Second, in previous years, farmland values were driven more by local,
static land attributes such as land quality, distance to urban area, and
proximity to ground water source (such as the High Plains Aquifer).
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More recently, however, farmland values seem to be driven less by these
physical attributes and more by spatial factors such as demand, local
competition for farmland, and spatial dependence, which are more difficult to quantify.
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Appendix A
Testing for Spatial Dependence
Traditional OLS models assume variables are statistically independent. In my analysis, for example, a traditional OLS model would assume farmland values in one county were independent of farmland values in other counties nearby. However, this assumption seems unlikely.
In addition to the explanatory variables of county characteristics and
land attributes (direct effects), the model assumes that farmland prices
in each county are also affected by the spatially weighted average of
farmland prices in neighboring counties (indirect effects) (Huang and
others). Because the model controls for spatial dependence, I calculate
and report the total effects for each explanatory variable, which account
for both direct and indirect, or spillover, effects (Bivand; Pebesma; and
Gómez-Rubio, LeSage and Pace). Therefore, I create a connectivity or
“weights” matrix to test for spatial dependence. The simplest definition
of a connectivity matrix (W ) is
(1)		

nW n =

w11 … wn1

… w ij

w1n

,

wnn

where each element is defined as
(2)

1 if j N (i )

Wij = {0 otherwise ,

and N(i) is the set of the four nearest neighbors of county j. The connectivity matrix provides information on neighboring counties using a
nearest-neighbor criterion to ensure all counties have at least one neighbor and to prevent “islands” in the estimation.
After constructing the connectivity matrix, I calculate the Moran’s
I statistic to test for global spatial dependence. Moran’s I is a correlation between the OLS residuals for each farmland type (nonirrigated,
irrigated, ranchland, and USDA farmland) and the spatially lagged
weighted average of neighboring counties’ farmland values (Moran).
The coefficients in Table A-1 show that in the Tenth District, the relationship between farmland values in county j and the average values
of neighboring counties is positive and significant at the 99 percent
confidence level.
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Table A-1

Global Tests for Spatial Dependence
Nonirrigated
Moran’s I

0.48***

Irrigated
0.50***

Ranchland
0.46***

USDA
0.24***

*** Significant at the 1 percent level

Global tests measure the extent of spatial dependence for the entire
dataset, but I can also break down global measures to create localized
tests intended to identify specific “clusters”—counties with neighbors
that have very similar farmland values—and “hotspots”—counties with
neighbors that have very different farmland values. To assess spatial dependence more locally, Map A-1 shows results from “local indicator of
spatial association” (LISA) tests. LISA maps show counties clustered
together by type of association: clusters or hotspots (Anselin 2003b).
For nonirrigated cropland, several counties in the district show significant spatial dependence for farmland values. Map A-1 shows significant clusters of high-value farmland in the northeast corner of the
District. Likewise, Map A-1 shows clusters of low-value farmland in
southwestern Kansas, Oklahoma, and the eastern edge of the Mountain States. LISA tests also detected a few hotspots in the District. The
counties in dark gray are low-value hotspots. In these counties, farmland values are low even though they neighbor counties with high farmland values. Conversely, the three counties in light blue are high-value
hotspots. These counties are characterized by high farmland values even
though neighboring county farmland values are low. Interestingly, all
three high-value hotspots are in the Mountain States, so higher values
in these counties may be due to added recreational value or state-level
fixed effects.
To identify how spatial factors affect farmland values, I construct
an econometric model for four different types of farmland (k) that accounts for the effects of land quality and climate, agricultural and economic factors, location characteristics (X ), state-level fixed effects (S ),
and adjacency effects, represented by the connectivity matrix (Wk ), on
2015 farmland values (Vk ) as shown by:
(3)		

Vk= αk + ρk Wk Vk + βk X + γk S + εk ,

where εk = λk Wk εk + μk.
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Map A-1

Nonirrigated Cropland Value Local Spatial Dependence, 2015

LISA Test
OLS Residuals
Not significant
High-value clusters
Low-value clusters
Low-value hotspots
High-value hotspots

Sources: Ag Credit Survey and author’s calculations.

The spatial lag and spatial error estimates are significant in the models for all farmland types, indicating large adjacency effects across Tenth
District counties. The spatial lag estimate, ρ = 0.86, for the model for
nonirrigated cropland values is consistent with other farmland value
studies that employ the spatial lag model (see, for example, Huang and
others). Rho (ρ) indicates that a 1 percent increase in average farmland
prices in neighboring counties increase farmland prices in the observed
county by 0.86 percent. Rho is much larger for the models that include
Ag Credit Survey farmland values, which could indicate the other independent variables have weaker explanatory power due to gaps in coverage (see Map A-1 for reference).
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Appendix B
Additional Figures
Table B-1

Descriptive Statistics of Land Characteristics by Region
Variable

Units

Kansas

Western
Missouri

Mountain
States

Nebraska

Oklahoma

Root-zone AWS

Cm water/
cm root zone

24
(4)

22
(5)

15
(3)

23
(6)

18
(3)

Natural amenity classification

Average rank

3.0
(0.4)

3.2
(0.5)

5.0
(0.9)

2.8
(0.6)

3.7
(0.6)

Farm income

$1,000 per
farm

64
(56)

25
(30)

19
(31)

111
(66)

15
(25)

Number of farms

Farms per
county

588
(299)

926
(308)

667
(543)

537
(324)

1,042
(384)

Average farm size

Acres

925
(500)

303
(94)

2,137
(1,675)

1,287
(1,310)

500
(352)

Percent*

88

77

53

90

79

Miles

96
(59)

45
(23)

74
(74)

100
(58)

37
(30)

Farming-dependent counties

Percent**

67

43

28

87

34

Oil production

Percent***

19

1

44

1

35

Gas production

Percent***

5

0

73

0

22

Mean annual precipitation

Inches

30
(8)

35
(15)

17
(5)

25
(5)

37
(8)

Mean annual temperature

° Fahrenheit

55
(34)

53
(37)

46
(36)

50
(33)

60
(33)

Land in farms
Distance from nearest urban area

*** Percent of total in Tenth District
** Percent of counties in state
* State average
Note: Standard deviations in parentheses.
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Chart B-1

Distribution of Irrigated Cropland Values
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Chart B-2

Distribution of Ranchland Values
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Chart B-3

Distribution of USDA Farmland Asset Values
Panel A: Tenth District
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Endnotes
According to the USDA, a farming-dependent county meets two thresholds:
farm earnings account for an annual average of 25 percent or more of total county
earnings or farm employment accounts for 16 percent or more of total employment during 2010–12. The Tenth District has the largest proportion of farmingdependent counties of the 12 Federal Reserve Districts. An agricultural bank is
defined as having 15 percent of total loans in farm loans. By this definition, the
Tenth District also has the largest share of agricultural banks in the United States.
2
According to the Federal Reserve Bank of Kansas City’s Agricultural Finance
Databook, 525 agricultural banks are located in the Tenth District. These banks
have a minimum farm loan ratio of 17 percent. However, to be included as a respondent in the Agricultural Credit Survey, a bank only needs to have 15 percent
of its loan portfolio in agricultural loans.
3
Goodness-of-fit tests indicate that farmland value data are not normally distributed and have five to 10 outliers in the upper end of the distributions for each
annual sample. The distributions in Chart 1 are computed based on a lognormal
distribution.
4
The distributions in Chart 1 look similar for irrigated cropland, ranchland,
and the USDA sample of farmland values. See Charts B-1, B-2, and B-3 in Appendix B.
5
Average nonirrigated cropland values increased by 100 percent from 2001
to 2007 and by 112 percent from 2007 to 2015. The 10th percentile increased by
43 percent from 2001 to 2007 and by 87 percent from 2007 to 2015. The 90th
percentile increased by 120 percent from 2001 to 2007 and by 114 percent from
2007 to 2015.
6
I allow the nearest urbanized area to be outside of the Tenth District.
7
The regression also includes spatial effects in the form of a connectivity matrix, Wk. See Appendix A for details.
8
According to Mukherjee and Schwabe, rainfall is limited to 1 to 2 inches in
some parts of California.
9
Data for county-level receipts of farm commodities are available every five
years from the USDA Census of Agriculture. Goodness-of-fit tests indicate that
data for farm commodity receipts are not normally distributed and have several
outliers in the upper end of the distributions for each annual sample. The distributions in Chart 5 are computed based on a lognormal distribution.
1
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Enforcement Actions
and Bank Loan Contracting
By Raluca A. Roman

E

nforcement actions against banks and their management officials, directors, and employees are important supervisory instruments. Regulators issue enforcement actions for violations of
laws, rules, or regulations; breaches of fiduciary duty; and unsafe or
unsound banking practices. In many cases, enforcement actions provide borrowers with new information about a bank’s health, its banking
practices, or its treatment of customers that may be difficult to infer
from other disclosures.
But enforcement actions can be costly for banks. Affected banks
spend resources to correct the problems that enforcement actions identify and are sometimes required to pay fines or make payments to aggrieved parties. In addition, because enforcement actions are publicly
announced, they may carry potentially severe reputational costs. These
actions can create uncertainty about a disciplined bank’s condition or future prospects and, in turn, reduce the demand for credit from the bank.
In response, some disciplined banks may offer borrowers lower loan rates
and more generous contract terms to compensate for the uncertainty and
credibility loss and thereby avoid losing their customers. Alternatively,
other disciplined banks may attempt to reduce risk by offering borrowers
loans with a higher interest rate and more stringent terms.

Raluca A. Roman is an economist at the Federal Reserve Bank of Kansas City. This
article is on the bank’s website at www.KansasCityFed.org
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In this article, I investigate the effects of enforcement actions on
bank loan contracting. My results using loan-level data and multidimensional information on loan contracts have significant implications
for disciplined banks. They suggest that loans initiated after enforcement actions have statistically and economically significantly lower
interest rates than loans initiated before enforcement actions. The decreases in interest rates are significant for enforcement actions issued
against both banks and management officials and are slightly more pronounced for severe enforcement actions.
The results also suggest that other, non-price loan terms—particularly maturity and covenant intensity—become more favorable for
borrowers after an enforcement action. In addition, the loan structure
changes after enforcement actions: the number of lenders in syndicated
loans increases, while transaction fees charged to borrowers decrease.
These results are consistent with reduced demand from borrowers leading banks to offer more favorable loan contract terms. Thus, formal
enforcement actions may reduce income and increase costs significantly
for disciplined banks.
Section I reviews the institutional background on enforcement actions and develops the hypotheses to be tested regarding the relationship between enforcement actions and the cost of bank loans. Section
II describes the data and the determinants of the cost of bank loans.
Section III conducts an econometric analysis of the relationship between enforcement actions and the cost of bank loans after controlling
for other factors. Section III also examines the effects of enforcement
actions on other loan contract terms and syndicated lender structure.

I.

Regulatory Agencies and Enforcement Actions in the
U.S. Banking System

During the 2008 financial crisis, many financial institutions questioned each other’s financial liquidity and solvency, causing financial
markets to seize up. The crisis highlighted serious regulatory compliance
and safety-and-soundness issues at many banks. A recent research report by Srinivas and others shows that the number of regulatory enforcement actions escalated from 500 and 600 per year in the pre-crisis period to 906 in 2008, 1,563 in 2009, and 1,795 in 2010. These numbers
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demonstrate the prevalence of enforcement actions as regulatory tools to
strengthen financial institutions and stabilize the financial system.
Promoting a safe, sound, and stable banking system—as well as a
fair and transparent consumer financial services market—are important objectives of regulatory supervision. Federal bank regulatory agencies in the United States—the Federal Reserve System (FRS), which
supervises state-chartered banks that are members of the FRS and all
bank holding companies; the Federal Deposit Insurance Corporation
(FDIC), which supervises state-chartered banks that are not members
of the FRS; and the Office of the Comptroller of the Currency (OCC),
which supervises federally chartered or national banks—have a broad
range of enforcement powers over the institutions they supervise as
well as the officers, directors, and employees associated with these supervised institutions.
Bank regulators supervise banks by conducting periodic examinations and ongoing monitoring activities. If regulators uncover unsafe,
unsound, or illegal banking practices or other significant violations of
laws or regulations, they can issue formal, publicly announced enforcement actions against banking organizations or against any individuals
affiliated with the organization, including management staff, directors,
and employees.1 In this article, I will refer to them collectively as bank
management. There are a number of different types of enforcement actions that can be issued against banks and bank management.

Actions against banking organizations
I include four types of enforcement actions in this article, ordered
based on the severity of the problem detected (from most severe to less
severe): deposit insurance termination or threat of termination, cease
and desist, formal written agreement, and Call Report penalty. 2
Deposit insurance termination/threat (DT). A DT is the most severe
type of enforcement action, issued in extraordinary circumstances of
serious violations. A DT indicates that the FDIC is considering terminating the institution’s deposit insurance. When a bank has no tangible
capital, the FDIC may suspend the bank’s insurance pending completion of a formal deposit termination proceeding.3 In more severe cases,
the FDIC can terminate the bank’s deposit insurance and effectively
close the bank if it is in an unsafe or unsound condition or has engaged
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in unsafe, unsound, or illicit practices that led to a severely weak financial condition and losses to the FDIC insurance fund. Noncompliance
with other previous enforcement actions issued to the institution can
also result in the termination of deposit insurance.
Cease and desist (C&D) order. A C&D is a severe enforcement action issued against banks and enforceable in the federal court system.
A C&D is typically issued against a bank for violations of laws and
regulations or for engaging in an unsafe or unsound business practice.
Violations or unsafe or unsound practices may harm the interests of
depositors and other stakeholders and result in bank insolvency, dissipation of assets or earnings, or a weakened financial condition. Banking organizations subject to a C&D are required to take actions or
follow prescriptions in the orders. Some corrective actions may limit
bank activities or functions through restrictions on growth, debt, or
dividends. Other corrective actions may direct banks to divest problem
assets or make restitutions for unjust gains or reckless behavior.
Formal written agreement (FA). An FA is a written agreement between the financial institution and the regulator and is considered less
severe than a C&D. The provisions of an FA are set out in articleby-article form and prescribe those restrictions and remedial measures
necessary to correct the bank’s deficiencies or violations and return it
to a safe and sound condition. An FA can be issued for a variety of
reasons, including unsound financials, mismanagement of policies, or
insider abuse. If a bank is resistant and ignores the regulatory measures
prescribed, an FA is legally enforceable by issuing a C&D order or civil
money penalties against the institution or its management.
Call Report penalty (CRP). A CRP is issued when a banking organization fails to make or publish its Consolidated Report of Condition and Income (Call Report) within the appropriate time periods or
when it submits or publishes false or misleading Call Report information. Untimely or misleading documentation can interfere with proper
bank audits and examinations. In such cases, a civil money penalty of
not more than $3,200 per day may be assessed against the offending
institution. However, financial resources, good faith of the institution,
and history of previous violations are considered before such penalties
are assessed.
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Actions against bank management
Enforcement actions are not only issued against institutions—
they may also be directed at individual members of bank management
and other institution-affiliated parties. As such, I include one type of
enforcement action issued against bank management, a prohibition
from banking, in this article. A prohibition from banking is a severe
type of enforcement action issued when an individual affiliated with a
bank violates a law, C&D, or condition imposed in writing or engages
in unsafe or unsound banking practices such as self-dealing loans or
ignoring supervisory guidance. A prohibition from banking may remove, dismiss, or suspend this individual from employment and prohibit them from participating in the affairs of any insured depository
institutions, their holding companies, or credit unions without prior
regulatory or judicial approval. In practice, prohibitions from banking
are typically issued in cases that involve loss or potential damage to the
institution or its depositors, breach of fiduciary duty, or personal dishonesty or willful disregard for the institution’s safety and soundness.
To determine the effects of enforcement actions on the cost of
bank loans, my analysis also accounts for differences in the severity of
individual sanctions. As such, I group enforcement actions by severity
as well as type. For both bank and individual enforcement actions, I
consider DTs, C&Ds, and prohibitions from banking to be more severe actions. Table 1 summarizes the enforcement actions used in this
article and indicates that about 67 percent are issued against banks and
33 percent are issued against management officials.

II. Determinants of the Cost of Bank Loans
and Empirical Approach
It is unclear in advance how the cost of bank loans to borrowers may
change as a result of enforcement actions. As such, I propose two opposing hypotheses about the effects of enforcement actions on the cost
of bank loans. I then discuss the empirical approach to test which of the
proposed hypotheses empirically dominates the other one overall.
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Table 1

Enforcement Action by Type
Enforcement action

Number

Percent

Total

39

Against bank

26

66.7

11

28.2

1

2.6

Cease and desist order (C&D)

10

25.6

Less severe

15

38.5

Formal written agreement (FA)

14

35.9

Severe
Deposit insurance termination/threat (DT)

100

1

2.6

13

33.3

Severe

13

33.3

Prohibition from banking

13

33.3

Call Report penalty (CRP)
Against management

Note: Table presents the number and percentage of enforcement actions in the final sample.
Sources: FRS, FDIC, and OCC.

Hypotheses about the effects of enforcement actions on cost of bank loans
There are two common, opposing hypotheses about the effects of
enforcement actions on the cost of bank loans. The regulatory discipline/uncertainty hypothesis suggests enforcement actions improve the
treatment of borrowers. In contrast, the regulatory/financial constraints
hypothesis suggests enforcement actions worsen the treatment of borrowers.
If the regulatory discipline/uncertainty hypothesis holds, then borrowers may receive more favorable loan contract terms from banks with
enforcement actions. This hypothesis posits that enforcement actions
imposed on a bank are bad news—specifically, that the bank was disciplined by regulators for bad behavior—which harms bank reputation and credibility with borrowers. In addition, this hypothesis posits
that enforcement actions reveal new information about a bank’s health,
practices, or treatment of customers that is difficult to infer from other
disclosures, thus creating uncertainty about the bank’s condition and
future prospects. As borrowers likely want a stable lending relationship,
uncertainty may reduce the demand for the disciplined banks’ loans.
As a result, borrowers may demand a lower bank loan rate and better
contract terms to compensate for the bank reputation or credibility loss
and uncertainty.
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In contrast, if the regulatory/financial constraints hypothesis holds,
then borrowers may receive less favorable loan contract terms from
disciplined banks. This hypothesis suggests that banks with enforcement
actions may be financially constrained or under pressure by regulators
to reduce risk. Accordingly, these banks may offer borrowers loans with
a higher cost and less favorable contract terms to comply with the regulatory actions or to maintain profits and meet their debt obligations.
These competing hypotheses suggest that contract terms to borrowers may improve or deteriorate as a result of regulatory enforcement
actions. The hypotheses are not mutually exclusive—each may apply to
different sets of banks and borrowers. To assess which of these hypotheses empirically dominates, I compare the terms of loans initiated by disciplined banks before and after the enforcement actions. I first examine
the effect on the direct bank loan cost to borrowers, or the loan rate. I
then investigate whether enforcement actions have effects on non-price
contract terms such as loan size, maturity, collateral, and covenants. As
enforcement actions can also affect how lenders structure loans, I lastly
assess the effects of enforcement actions on the loan syndicate size and
transaction fees.

Data
The basic unit of my empirical analysis is a syndicated loan, also
referred to as a facility or tranche. Syndicated loans are large dollar loans
issued to sophisticated borrowers. The average loan size in my analysis
is $18.87 million. While each loan has only one borrower, syndicated loans can have multiple lenders. For example, a lead bank may arrange for a group of banks or other financial institutions to make a loan
jointly to a borrower.4 The loan database reports the roles of lenders in
each syndication. I consider only the lead lenders in my analysis, since
these banks typically make the loan decisions and set the contract terms
(Bharath, Dahiya, Saunders, and Srinivasan).5
For each loan in my sample, I collect information on the characteristics of the lead bank, the borrower, the loan, and the enforcement
action against the lead bank. Data on lead bank characteristics are from
the Call Reports and obtained for the calendar year immediately prior
to the loan activation date.6 Data on borrowers are from the COMPUSTAT dataset for the fiscal year ending immediately prior to the loan
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activation date.7 The syndicated loan database—Loan Pricing Corporation’s DealScan—contains loan characteristics including the direct bank
loan rate (loan rate or spread), the indirect cost of other loan terms
(loan size, loan maturity, collateral requirements, and covenant restrictions), and the structure of bank loans (such as the number of lenders
in a syndicated loan and loan transaction fees). Finally, I acquire information on bank regulatory enforcement actions manually from the
FRS, FDIC, and OCC for the lead banks in my dataset for the period
1989–2011.8 These include enforcement actions issued by all banking
regulators against banking organizations or their management. My final
merged dataset covers 39 banks subject to enforcement actions.9
For banks that receive more than one regulatory enforcement action, I keep only the first enforcement announcement, because the purpose of this study is to compare the cost of bank loans before an enforcement action with the cost after an enforcement action.10 My final
sample includes 6,825 loans issued by 39 sanctioned banks to 2,182
borrowers: 2,485 loans are initiated before the announcements of enforcement actions and 4,340 are initiated after the announcements.

Empirical model
I use ordinary least squares (OLS) regression analysis to examine
the effect of enforcement actions on the loan rate and other contract
terms. The main empirical model is:

(1) Loan term indicator = ƒ(post-sanction indicator, bank characteristics, borrower characteristics, loan characteristics, year fixed
effects, bank fixed effects, loan type fixed effects, loan purpose
fixed effects, industry fixed effects).
In the regression, each observation represents a single loan. The main
dependent loan variable is the bank loan rate, loan spread. The loan spread
is the interest rate spread in basis points over the London Interbank Offered Rate (LIBOR).11 To capture the effect of the enforcement action,
I define a binary variable, post-sanction, which is equal to 1 if the loan is
activated after the enforcement action announcement and 0 otherwise.
To isolate the relationship between enforcement actions and the cost of
bank loans, I control for bank characteristics, borrower characteristics,
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loan characteristics, year fixed effects, bank fixed effects, loan type fixed
effects, loan purpose fixed effects, and industry fixed effects.
First, I control for bank characteristics that could influence the
cost of bank loans. Banks in poor financial condition, for example,
may be more likely to charge their customers a higher loan price to
maintain their profits and meet their short-term debt obligations. As
such, the regression variables include proxies for CAMELS examination ratings.12 These proxies are capital adequacy (the ratio of Tier 1
capital divided by bank risk-weighted assets), asset quality (the fraction
of nonperforming loans to total loans), management quality (the ratio
of overhead expenses to gross total assets [GTA]), earnings (return on
assets or the ratio of annualized net income to GTA), liquidity (bank
liquidity creation normalized by GTA), and sensitivity to market risk
(the ratio of the difference between short-term assets and short-term liabilities to GTA).13 In addition, I include bank size as a variable. Larger
banks benefit from economies of scale and thus may be able to offer
better rates to their customers. But larger banks also have more market power over their borrowers and thus may be able to charge them
higher loan prices.
Second, I control for borrower characteristics that could influence
the cost of bank loans, such as borrower size (the natural logarithm
of a firm’s total assets), the borrower’s market-to-book ratio (the ratio
of the market value of assets—specifically, the market value of equity
plus the book value of debt—to the book value of assets to proxy for
a firm’s growth opportunities), leverage (the ratio of long-term debt to
total assets), profitability (the ratio of earnings before interest, taxes,
depreciation, and amortization [EBITDA] to total assets), tangibility
(the ratio of tangible assets to total assets), and Altman Z-score, which
controls for borrower default risk.14
Third, I control for loan characteristics that may be correlated with
the price of bank loans, including maturity, loan size (which captures
economies of scale in bank lending), and a performance pricing binary
variable. This last variable captures any performance pricing features
that explicitly vary the loan spread with the borrower’s credit rating or
financial performance.
Fourth, I use binary variables for each year, bank, loan type (term
loans, revolvers, and other loans), loan purpose (acquisitions and
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takeovers, general corporate purposes, other corporate purposes, recapitalizations, leveraged buyouts, and other miscellaneous purposes), and
borrower one-digit SIC industry code. These “fixed effects” variables
control for unmeasured idiosyncratic effects for each of these characteristics that could affect the loan risk and pricing structures. Data definitions and measurement details for all variables in the analysis are reported in Panel C of Appendix Table A-1.

III. Empirical Results
Enforcement actions may affect not only the rate of bank loans, but
also the non-price contract terms and syndicate structure. As such, I run
separate regressions to account for the effects of enforcement actions on
each of these loan characteristics.

Effects of enforcement actions on rate of bank loans
To assess whether disciplined banks change the credit terms for their
loans before or after the enforcement actions, I regress loan spread and
other loan terms on the post-sanction binary indicator and the control
variables. I also examine whether the cost of bank loans differs between
bank and management enforcement actions and between more or less
severe enforcement actions.
I first examine the effect on the loan spread, measured as the rate the
borrower pays in basis points over the LIBOR. Column 1 in Table 2 shows
the cost of bank loans with the post-sanction binary variable as the independent variable. The estimated coefficient on loan spread of −31.1 suggests
an enforcement action leads to a 31.1 basis point decrease in a bank’s loan
spread. The average loan spread in the sample firms before an enforcement action is 180.6 basis points. Thus, other things equal, a bank’s loan
spread decreases by approximately 17 percent after an enforcement action.
Since the average loan size for the sample firms after enforcement actions
is $472 million, the post-sanction decreases in the loan spread imply an
average annual decrease in interest receipts of approximately $1.5 million
per loan.15 Therefore, the effect of enforcement actions on the bank loan
rate is both statistically and economically significant.16
The results for the other variables in the regression are consistent
with expectations (see Appendix). Specifically, the results show that
banks that are larger or have lower overhead costs, which may enjoy
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Table 2

Effects of Enforcement Actions on Cost of Bank Loans–
Regression Results
Independent variables

Post-sanction

Dependent variable
Loan spread

Loan spread

Loan spread

(1)

(2)

(3)

-31.140***
(-6.104)

Post-banksanction

-28.984***
(-3.837)
-32.115***
(-5.587)

Post-managementsanction
Post-sanction-severe

-27.897***
(-5.397)
-21.260***
(-2.905)

Post-sanction-lesssevere
Observations

6,825

6,825

6,825

Adjusted R2

0.590

0.590

0.589

***		Significant at the 1 percent level
**		
Significant at the 5 percent level
*		Significant at the 10 percent level
Notes: Definitions and measurements of all variables are reported in Appendix Table A-1. Heteroskedasticityrobust t-statistics are reported in parentheses. See Appendix Table A-2 for full regression results.

economies of scale, are associated with a lower loan rate for borrowers.
Moreover, borrowers that are smaller, highly leveraged, less profitable,
and that have few tangible assets and higher credit risk tend to pay a
higher bank loan rate. The results also show that loans with shorter
maturity, larger size, and a performance pricing provision are associated with a lower bank loan rate. Finally, the model R-squared shows
that the model fits the data well and explains about 59 percent of the
variability of the loan spread.
Overall, the results are consistent with the regulatory discipline/
uncertainty hypothesis that enforcement actions harm banks’ reputation and credibility, causing them to offer a lower loan price to borrowers to avoid losing their business or to attract new customers. It is
worth highlighting that the post-sanction binary variable measures the
effects of the bank condition above and beyond any risk or information
effects captured by the other right-hand-side variables. For example,
the proxies for CAMELS ratings could partially capture the effect of
bank risk and information uncertainty on the cost of debt to borrowers. A significant coefficient on the binary variable indicates that the
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other right-hand-side variables do not fully capture the change in bank
condition due to the enforcement action.
As mentioned above, enforcement actions can be issued against
both banking organizations and individual members of bank management and may vary in severity. To discern whether the type and severity
of enforcement action matters to my results, I conduct additional tests
and report the results in columns 2 and 3 of Table 2. I classify DTs,
C&Ds, and prohibitions from banking as more severe and FAs and
CRPs as less severe. I expect that banks subject to more severe enforcement actions may have to compensate their borrowers with a larger decrease in loan spread and better loan terms to avoid losing their business
or to attract new customers.
First, the results for the type of enforcement action suggest management enforcement actions may have a slightly greater effect on loan
spreads than bank enforcement actions. The estimated coefficient for
bank enforcement actions in column 2 of Table 2 suggests that banks
see a 29 basis point decline in loan spread after a bank enforcement action. This decline translates into an average annual decrease in interest
payments of approximately $1.4 million per loan. For management enforcement actions, the estimated coefficient suggests a 32.1 basis point
decline in loan spread after the management action, translating into
an average annual decrease in interest payments of approximately $1.5
million per loan. The results for both bank and management enforcement actions are economically significant.
Second, as expected, banks with more severe enforcement actions
see higher declines in their loan spreads. The coefficient of −21.3 on
the post-sanction-lesssevere term in column 2 indicates that banks see
a 21.3 basis point decline in loan spreads after a less severe enforcement action, translating into an average annual decrease in interest
payments of approximately $1 million per loan. In contrast, the coefficient of −27.9 on the post-sanction-severe term in column 3 indicates
that banks see a 27.9 basis point decline in loan spreads after a severe
enforcement action, translating into an average annual decrease in
interest payments of approximately $1.3 million per loan. Thus, the
results for both types of enforcement actions are economically significant, however the difference in coefficients between the two types of
actions is not statistically important.
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Effects of enforcement actions on non-price contract terms
By examining non-price terms of loan contracts, I can assess whether enforcement actions have effects beyond decreasing the price of bank
loans for borrowers. After an enforcement action, lenders may compensate borrowers for the damage to their reputation and credibility
by altering not only the loan rate but also other contract terms. As
such, I focus on how enforcement actions affect the major non-price
loan contract features: loan maturity (log [loan maturity]), loan size (log
[loan size]), collateral (collateral dummy), and the number of covenants
(number of total covenants). Appendix A provides descriptions for the
calculation of each of these variables.17
Enforcement actions lead to an increase in loan maturity, or the
time banks give borrowers to pay back their loans. Column 1 of Table
3 reports the results on the effect of enforcement actions on loan maturity, controlling for other variables that could correlate with maturity.
The coefficient of 0.09 on the post-sanction binary variable indicates
that after the enforcement action, banks offer their borrowers loans
with a 9.7 percent longer maturity (3.7 months) than before sanction,
implying that longer maturity may help address bank reputational and
condition problems arising from the enforcement action.
In contrast, enforcement actions do not appear to affect banks’ loan
size, or the amount a borrower can borrow. Column 2 of Table 3 reports
the results on the effect of enforcement actions on loan size, controlling
for other variables that could correlate with loan size. The coefficient of
0.01 on the post-sanction binary variable is small in magnitude and not
statistically significant, indicating that banks do not make any statistically or economically significant adjustments to the quantity of the loan
after the enforcement action.
Likewise, enforcement actions do not affect borrowers’ likelihood
of pledging collateral (for example, assets or property) to the bank to
secure repayment of the loan. Column 3 of Table 3 reports the results
on the effect of enforcement actions on the likelihood of collateral after controlling for other variables that could correlate with collateral.
The coefficient of 0.01 on the post-sanction binary variable is small in
magnitude and not statistically significant, indicating that banks do
not make any statistically or economically significant adjustments to
collateral after the enforcement action.

Log
(loan size)
0.010
(0.189)
7,698
0.726

Log
(loan maturity)

0.097***
(3.586)

7,698

0.473

Post-sanction

Observations
0.382

7,698

0.012
(0.577)

Collateral
dummy

(3)

0.433

7,698

-0.398***
(-3.401)

Number of total
covenants

(4)

Dependent variable

0.409

7,698

1.175***
(3.475)

Number
of lenders

(5)

0.383

1,167

-0.269**
(-2.225)

Log
(upfront fee)

(6)

0.645

1,643

-0.113***
(-2.611)

Log
(annual fee)

(7)

Notes: Definitions and measurements of all variables are reported in Appendix Table A-1. Heteroskedasticity-robust t-statistics are reported in parentheses. See Appendix Table A-3 for full
regression results.19

***		Significant at the 1 percent level
**		
Significant at the 5 percent level
*		Significant at the 10 percent level

2

Adjusted R

(2)

(1)

Independent variable

Effects of Enforcement Actions on Non-Price Contract Terms and Syndicate Structure—Regression Results

Table 3
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Covenants are an important feature of private loan contracts that
allow banks to impose conditions on the borrower (for example, maintaining a certain financial condition) to ensure the risk of the loan does
not unexpectedly deteriorate prior to maturity. To estimate the effect
of enforcement actions on the covenant intensity of a loan, I track the
total number of covenants included in the loan agreement and report
the results in column 4 of Table 3. The coefficient of −0.39 on the postsanction term shows that lenders impose fewer restrictions on loans to
their borrowers after an enforcement action. On average, the number
of covenants decreases by 0.39 (18.2 percent), from an average of 2.18
in the pre-sanction period to 1.79 in the post-enforcement action period after controlling for other characteristics.
Overall, these results suggest that the economic effect of enforcement actions on the effective cost of bank loans is likely even higher
than that implied by the decline in loan spread alone.

Effects of enforcement actions on syndicate structure
In addition to altering contract terms, enforcement actions can
also affect how lenders structure loans. In the originate-to-distribute
lending model of syndication, no single bank provides all the financing. To reduce credit and liquidity risk and comply with various regulatory requirements, the lead bank distributes part of the loan to other
institutions through the process of syndication.
Perceptions of heightened risk and uncertainty around disciplined
banks may increase information problems between lenders and borrowers that may affect the structure of lenders in a loan. I investigate
the effects of enforcement actions on three aspects of the lender structure: the total number of lenders in a loan (number of lenders) and
the upfront and annual fees charged by lenders. The upfront fee (log
[upfront fee]) is a one-time fee paid to lenders at the closing of the deal
and can vary from 25 to 175 basis points of the total loan amount. The
annual fee (log [annual fee]) is an annual charge against the entire commitment amount, whether used or unused, and is sometimes called the
facility fee. The fees borrowers pay generally increase with the complexity and riskiness of the loan.
The number of lenders increases significantly in loans activated after
the enforcement action. Column 5 of Table 3 reports the effects of the
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enforcement actions on the number of lenders in a syndication. The
coefficient of 1.18 on the post-sanction term suggests that after controlling for other variables, the average number of lenders in the post enforcement action period increases by about one-fifth, from 5.7 in the
pre-enforcement period to about 6.87 in the post-enforcement period.18
Enforcement actions appear to have a dampening effect on upfront
fees and annual fees charged by banks.19 The DealScan fee information
is limited, and my regressions for the fees are based on the non-missing
observations for upfront fees and annual fees, respectively. Columns 6
and 7 of Table 3 report the regression results. The coefficients on the
post-sanction term of −0.269 for the loan upfront fee and −0.113 for
the loan annual fee show that after enforcement actions, both upfront
and annual fees decrease. These declines suggest lenders charge lower transaction fees to compensate borrowers for the reputational and
credibility loss and increased uncertainty after an enforcement action.
In sum, these results are consistent with the empirical dominance
of the regulatory discipline/uncertainty hypothesis over the regulatory/
financial constraints hypothesis. This suggests that enforcement actions
create reputational and credibility problems for banks. In reaction to
this, banks may have to compensate borrowers with better loan prices
and other favorable terms to attract their business.

IV. Conclusions
Enforcement actions are important supervisory tools used to prevent risky or illicit behavior in banking. They impose clear direct costs
on banks, as affected banks have to spend resources to correct the problems identified and sometimes have to pay fines or make payments to
harmed parties. But enforcement actions may also impose indirect costs
on banks, as actions are publicly announced and can potentially damage a bank’s reputation. Uncertainty about a disciplined bank’s condition or future prospects can also reduce demand for the bank’s credit.
I investigate one indirect cost of enforcement actions: whether enforcement actions reduce banks’ interest income by reducing the rate
of bank loans and improving other loan terms to borrowers. My results
suggest that enforcement actions lead to a considerable decrease in loan
spreads for loans originated after the enforcement actions. In the postenforcement-action period, lenders issue loans with a lower spread,
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longer maturity, and fewer covenants compared with the pre-enforcement-action period. The lender structure also changes after enforcement
actions: the syndicate size increases, while the transaction fees charged
to the borrowers decrease. Overall, this evidence is broadly consistent
with the regulatory discipline/uncertainty hypothesis that enforcement
actions create reputational and credibility problems for the banks—and
as a result, banks may have to compensate borrowers with better loan
pricing and other favorable terms.
My findings show that enforcement actions can generate changes in
the loan contracts that represent substantial costs to the banks through
reduced income. By improving compliance with banking regulations,
which reduces the likelihood of enforcement actions, banks may be able
to avoid these costs. If banks cannot improve compliance, however, enforcement actions may also have important prudential implications. If
enforcement actions result in less profitable bank loans, which could
increase moral hazard incentives, regulators may need to intensify efforts to monitor underwriting standards at disciplined banks to avoid
undesired consequences.

An indicator equal to 1 if the loan is contracted after the announcement
of bank enforcement action and 0 otherwise.

An indicator equal to 1 if the loan is contracted after the announcement
of management enforcement action and 0 otherwise.

An indicator equal to 1 if the loan is contracted after the announcement
of severe bank enforcement action and 0 otherwise.

An indicator equal to 1 if the loan is contracted after the announcement
of less severe bank enforcement action and 0 otherwise.

Post-managementsanction

Post-sanction-severe

Post-sanction-lesssevere

An indicator equal to 1 if the loan is contracted after the announcement
of enforcement action and 0 otherwise.

Loan spread is measured as all-in spread drawn in the DealScan database. All-in
spread drawn is defined as the amount the borrower pays in basis points over LIBOR or LIBOR equivalent for each dollar drawn down. (For loans not based on
LIBOR, LPC converts the spread into LIBOR terms by adding or subtracting
a differential which is adjusted periodically.) This measure adds the borrowing
spread of the loan over LIBOR with any annual fee paid to the bank group.

Variable definition

Panel A

Post-banksanction

Key independent variables:
Post-sanction

Key dependent variable:
Loan spread

Variable name

Variable Definitions and Summary Statistics

Table A-1

Appendix

0.140

0.510

0.457

0.193

0.650

179.587

Mean

0.000

1.000

0.000

0.000

1.000

150.000

P50

0.348

0.499

0.498

0.395

0.477

133.489

SD

0.000

0.000

0.000

0.000

0.000

75.000

P25

0.000

1.000

1.000

0.000

1.000

255.000

P75

7,698

7,698

7,698

7,698

7,698

6,825

N

86
FEDERAL RESERVE BANK OF KANSAS CITY

Asset quality evaluates the overall condition of a bank’s portfolio and is evaluated
by a fraction of nonperforming assets and assets in default. Noncurrent loans and
leases are loans that are past due for at least 90 days or are no longer accruing
interest. Higher proportion of nonperforming assets indicates lower asset quality.

A proxy of bank management quality calculated as total overhead costs to bank
gross total assets.

Return on assets, calculated as the ratio of the annualized net income
to bank gross total assets.

Berger and Bouwman (2009) preferred liquidity creation measure normalized
by gross total assets.

The bank sensitivity to interest rate risk, measured by the ratio of the difference
between short-term assets and short-term liabilities to total assets.

The natural logarithm of the bank total assets.

Management quality (M)

Earnings (E)

Liquidity (L)

Sensitivity to market risk (S)

Bank size

A proxy of bank capital adequacy, Tier-1 risk-based capital ratio,
calculated as the ratio of Tier-1 capital to risk-weighted assets.

Asset quality (A)

Control variables—
bank characteristics:
Capital adequacy (C)

Table A-1 (continued)

20.075

-0.138

0.665

0.011

0.052

0.006

0.089

20.470

-0.126

0.649

0.012

0.053

0.002

0.089

1.408

0.119

0.319

0.005

0.013

0.009

0.013

19.744

-0.224

0.493

0.009

0.040

0.002

0.080

20.921

-0.082

0.752

0.015

0.061

0.005

0.096

7,698

7,698

7,698

7,698

7,698

7,698

7,698
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Firm profitability calculated as EBITDA/total assets.

Firm tangibility calculated as net property, plant, and equipment/total assets.

Modified Altman Z-score = (1.2 working capital + 1.4 retained earnings + 3.3 EBIT + 0.999
sales)/total assets. As in Graham, Li, and Qiu, I use a modified Z-score, which does not include
the ratio of market value of equity to book value of total debt, because a similar term, market-tobook, enters the regressions as separate variable.

Binary variable equal to 1 for borrowers rated BBB- or above and 0 otherwise.

Binary variable equal to 1 for borrowers rated BB or below and 0 otherwise.

Binary variable equal to 1 if the borrower does not have a S&P borrower credit rating.

Profitability

Tangibility

Z-score

Investment grade

Speculative grade

Unrated

0.376

A binary variable that equals one if the loan facility uses performance pricing.

Binary variables for each of the lead banks.

Binary variables that correspond to the one-digit SIC code of the borrower.

Industry fixed effects

Binary variables for the year of loan origination.

18.883

3.589

0.455

0.222

0.324

1.340

0.331

0.120

0.291

1.903

7.334

Mean

Natural logarithm of the loan facility amount. Loan amount is measured in millions of dollars.

Bank fixed effects

Control variables—year, bank,
and industry fixed effects:
Year fixed effects

Performance pricing

Log(loan size)

Log(loan maturity)

Natural logarithm of the loan maturity. Maturity is measured in months.

Firm leverage measured as (long-term debt + debt in current liabilities)/total assets.

Leverage

Control variables—
loan characteristics:

Firm market-to-book ratio calculated as (market value of equity plus the book value of debt)/
total assets.

The natural logarithm of the firm total assets (in millions of dollars).

Control variables—
borrower characteristics:
Borrower size

Market-to-book

Variable definition

Variable name

Panel B

0.000

19.114

3.892

0.000

0.000

0.000

1.501

0.274

0.125

0.240

2.074

7.340

P50

0.484

1.768

0.720

0.498

0.416

0.468

2.235

0.234

0.130

0.238

48.621

2.112

SD

0.000

17.910

2.944

0.000

0.000

0.000

0.720

0.141

0.085

0.102

1.297

5.881

P25

1.000

20.030

4.111

1.000

0.000

1.000

2.308

0.495

0.174

0.438

3.375

8.878

P75

7,698

7,698

7,698

7,698

7,698

7,698

7,698

7,698

7,698

7,698

7,698

7,698

N
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Loan purpose indicator for general corporate purposes, capital expenditure, or working capital.

Loan purpose indicator for LBO/MBO.

Loan purpose indicator for recapitalization or debt repayment.

Loan purpose indicator for the following reasons: project finance, trade finance, equipment purchase, stock buyback, IPO related financing, exit financing, spinoff, real estate, telecom buildout.

Loan purpose indicator for debtor-in-possession, CP backup, credit enhancement or ESOP.

LBO

Recapitalization

Miscellaneous

Other

0.109

0.023

0.145

0.021

0.561

0.141

0.204

Loan type indicator for all other types of lending facilities.

Loan purpose indicator for acquisition or takeover.

0.561

0.236

Loan type indicator for revolving credit lines: revolver/line of credit, 364-day facility, or limited
line.

Loan type indicator for term loans: term loan (regular; A through H) and delay draw term loan.

General

Control variables—loan
purpose fixed effects:
Acquisition

Other loans

Revolvers

Control variables—loan type
fixed effects:
Term loans

Panel B (continued)

0.000

0.000

0.000

0.000

1.000

0.000

0.000

1.000

0.000

0.312

0.149

0.352

0.144

0.496

0.348

0.403

0.496

0.424

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

1.000

0.000

0.000

1.000

0.000

7,698

7,698

7,698

7,698

7,698

7,698

7,698

7,698

7,698

ECONOMIC REVIEW • FOURTH QUARTER 2016
89

The total number of lenders in a single loan.

The natural logarithm of the fee paid by the borrower upon closing of a loan (measured in
basis points).

The natural logarithm of the annual or facility fee, which is the annual charge against the
entire loan commitment amount, used or unused (measured in basis points).

Number of lenders

Log(upfront fee)

Log(annual fee)

2.583

3.494

8.753

2.484

0.407

Mean

2.485

3.555

6.000

2.000

0.000

P50

0.661

1.034

8.646

2.985

0.491

SD

2.079

2.773

3.000

0.000

0.000

P25

2.918

4.227

12.000

4.000

1.000

P75

N

1,643

1,167

7,698

7,698

7,698

Notes: Table presents summary statistics and definitions of the variables in my analysis. It contains means, medians (P50), standard deviations (SD), 25th percentile (P25), 75th percentile
(P75) and number of observations (N) on all regression variables used to examine the effect of enforcement actions on cost of bank loans.
Sources: Author’s calculations based on data from LPC DealScan, Call Reports, Compustat, and enforcement actions compiled from FRS, FDIC, and OCC.

The total number of covenants included in the debt agreement.

A binary variable that equals 1 if the loan facility is secured by collateral and 0 otherwise.

Other loan terms and
lender structure variables:
Collateral dummy

Number of total
covenants

Variable definition

Variable name

Panel C
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Table A-2

Effects of Enforcement Actions on Cost of Bank Loans
Independent variables

Post-sanction

Dependent variable
(1)

(2)

(3)

Loan spread

Loan spread

Loan spread

-31.140***
(-6.104)

Post-banksanction

-28.984***
(-3.837)

Post-managementsanction

-32.115***
(-5.587)

Post-sanction-severe

-27.897***
(-5.397)

Post-sanction-lesssevere

-21.260***
(-2.905)

Bank characteristics:
Capital adequacy (C)

167.112
(0.730)

175.470
(0.767)

160.954
(0.704)

310.191
(0.477)

297.552
(0.454)

280.311
(0.429)

-825.297**
(-2.316)

-812.006**
(-2.264)

-706.101**
(-1.986)

Earnings (E)

176.365
(0.475)

181.803
(0.488)

196.970
(0.527)

Liquidity (L)

12.995
(1.594)

12.845
(1.576)

12.715
(1.557)

Sensitivity to market
risk (S)

-36.818
(-1.603)

-39.904
(-1.633)

-36.617
(-1.507)

Bank size

-17.865**
(-2.153)

-17.100**
(-1.993)

-13.616
(-1.586)

-15.493***
(-11.757)

-15.490***
(-11.750)

-15.483***
(-11.739)

Market-to-book

-0.035
(-0.770)

-0.035
(-0.773)

-0.034
(-0.762)

Leverage

157.740***
(22.038)

157.692***
(22.004)

158.043***
(22.100)

Profitability

-104.539***
(-6.533)

-104.617***
(-6.531)

-104.539***
(-6.521)

Tangibility

-28.026***
(-5.236)

-28.084***
(-5.260)

-28.154***
(-5.272)

Z-score

-1.862*
(-1.740)

-1.856*
(-1.731)

-1.864*
(-1.737)

Investment grade

-34.015***
(-9.837)

-34.030***
(-9.842)

-34.145***
(-9.869)

Speculative grade

31.695***
(8.185)

31.686***
(8.183)

31.645***
(8.169)

Asset quality (A)
Management quality
(M)

Borrower characteristics:
Borrower size
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Table A-2 (continued)
Loan characteristics:
Log(loan maturity)

-10.249***
(-3.682)

-10.248***
(-3.681)

-10.281***
(-3.699)

Log(loan size)

-10.598***
(-7.640)

-10.600***
(-7.639)

-10.557***
(-7.604)

Performance pricing

-20.083***
(-9.073)

-20.087***
(-9.074)

-20.088***
(-9.075)

Constant

787.587***
(4.696)

771.586***
(4.437)

698.399***
(4.015)

Year fixed effects

✓

✓

✓

Bank fixed effects

✓

✓

✓

Loan type fixed effects

✓

✓

✓

Loan purpose fixed effects

✓

✓

✓

Industry fixed effects

✓

✓

✓

Observations

6,825

6,825

6,825

Adjusted R2

0.590

0.590

0.589

***		Significant at the 1 percent level
**		
Significant at the 5 percent level
*		Significant at the 10 percent level
Notes: Post-sanction is a binary variable equal to 1 if the loan is initiated after the announcement of enforcement action and 0 otherwise. Post-banksanction is an indicator equal to 1 if the loan is initiated after the
announcement of bank enforcement action and 0 otherwise. Post-managementsanction is an indicator equal
to 1 if the loan is initiated after the announcement of management enforcement action and 0 otherwise. Postsanction-severe is an indicator equal to 1 if the loan is initiated after the announcement of severe enforcement
action and 0 otherwise. Post-sanction-lesssevere is an indicator equal to 1 if the loan is initiated after the
announcement of less severe enforcement action and 0 otherwise. All models include loan type dummies, loan
purpose dummies, one-digit industry SIC binary variables, bank fixed effects, and year fixed effects. Details of
definitions and measurements of all the other variables are reported in Table A-1. Heteroskedasticity-robust
t-statistics are reported in parentheses.
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Table A-3

Effects of Enforcement Actions on Non-Price Contract Terms and
Syndicate Structure
Independent variables

Post-sanction
Bank characteristics:
Year fixed effects
Asset quality (A)
Management quality
(M)
Earnings (E)

Dependent variables
(1)

(2)

(3)

(4)

(5)

(6)

(7)

Log
(loan
maturity)

Log
(loan
size)

Collateral
dummy

Number
of total
covenants

Number
of lenders

Log
(upfront
fee)

Log
(annual
fee)

0.097***
(3.586)

0.010
(0.189)

0.012
(0.577)

-0.398***
(-3.401)

1.175***
(3.475)

-0.269**
(-2.225)

-0.113***
(-2.611)

-2.252**
(-2.210)

-0.229
(-0.121)

-0.138
(-0.188)

-5.209
(-1.443)

25.357**
(2.215)

4.215
(1.175)

5.174*
(1.847)

-3.285
(-1.220)

10.723**
(2.154)

-0.648
(-0.316)

-7.723
(-0.795)

19.475
(0.737)

15.074*
(1.887)

12.038**
(2.118)

3.690**
(2.081)

2.254
(0.706)

-2.164
(-1.621)

-12.531*
(-1.675)

-53.875***
(-2.857)

-8.034
(-1.464)

-8.355**
(-2.060)

-2.780
(-1.464)

-0.581
(-0.175)

-0.879
(-0.652)

3.132
(0.405)

10.974
(0.567)

-5.905
(-0.796)

-8.245**
(-2.537)

-0.096
(-1.029)

-0.005
(-0.124)

0.465**
(2.153)

-0.470
(-0.714)

0.519
(1.481)

-0.010
(-0.067)

0.458**
(2.127)

0.033
(0.395)

-0.759
(-1.479)

-5.907***
(-4.938)

-0.122
(-0.317)

0.344
(1.144)

Liquidity (L)

0.145***
(2.663)

Sensitivity to market
risk (S)

0.021
(0.161)

Bank size

0.151***
(3.479)

-0.005
(-0.061)

0.035
(0.987)

-0.130
(-0.626)

-0.640
(-1.524)

0.034
(0.228)

-0.056
(-0.494)

0.006
(0.778)

0.596***
(59.266)

-0.051***
(-10.713)

-0.324***
(-11.966)

1.322***
(15.919)

-0.055*
(-1.847)

-0.113***
(-7.705)

Market-to-book

-0.000
(-0.378)

0.000***
(3.681)

0.000
(0.189)

0.000
(0.119)

0.002**
(2.349)

0.000
(0.297)

-0.001**
(-2.261)

Leverage

-0.082**
(-2.228)

-0.267***
(-4.291)

0.285***
(11.432)

-0.451
(-1.168)

1.272***
(9.161)

1.073***
(11.829)

Borrower characteristics:
Borrower size

1.176***
(7.685)

Profitability

0.304***
(4.061)

0.568***
(4.465)

-0.283***
(-6.117)

-0.129
(-0.484)

-1.154*
(-1.886)

-0.531***
(-2.715)

-0.599***
(-2.883)

Tangibility

0.021
(0.685)

0.047
(0.857)

-0.100***
(-4.196)

-0.813***
(-5.991)

-0.363
(-0.970)

-0.182
(-1.430)

-0.117**
(-1.971)

Z-score

-0.008**
(-2.012)

-0.017*
(-1.886)

-0.002
(-0.919)

0.011
(0.762)

-0.109***
(-3.170)

-0.007
(-0.472)

-0.033***
(-2.763)

Investment grade

-0.108***
(-4.879)

0.114***
(3.129)

-0.139***
(-9.388)

-0.417***
(-5.238)

0.606**
(2.273)

-0.186*
(-1.926)

-0.238***
(-7.071)

Speculative grade

0.106***
(5.763)

0.172***
(5.178)

0.137***
(8.939)

0.633***
(7.045)

-0.159
(-0.672)

0.033
(0.395)

0.371***
(5.013)
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Table A-3 (continued)
Loan characteristics:
Log(loan maturity)

0.125***
(4.946)

0.008
(0.896)

0.143***
(2.893)

0.410***
(2.695)

0.145**
(2.570)

-0.017***
(-3.302)

0.067**
(2.408)

1.897***
(21.880)

-0.074**
(-2.464)

0.009
(0.265)

Log(loan size)

0.040***
(4.749)

Performance pricing

0.107***
(8.418)

0.283***
(12.713)

0.175***
(17.024)

2.333***
(38.060)

2.710***
(15.270)

-0.263***
(-4.437)

0.076***
(3.037)

Constant

-1.029
(-1.190)

14.592***
(8.902)

0.443
(0.619)

6.144
(1.480)

-18.048**
(-2.070)

3.148
(1.094)

4.803**
(2.024)

Year fixed effects

✓

✓

✓

✓

✓

✓

✓

Bank fixed effects

✓

✓

✓

✓

✓

✓

✓

Loan type fixed effects

✓

✓

✓

✓

✓

✓

✓

Loan purpose fixed
effects

✓

✓

✓

✓

✓

✓

✓

Industry fixed effects

-0.016
(-1.002)

✓

✓

✓

✓

✓

✓

✓

Observations

7,698

7,698

7,698

7,698

7,698

1,167

1,643

Adjusted R2

0.473

0.726

0.382

0.433

0.409

0.383

0.645

***		Significant at the 1 percent level
**		
Significant at the 5 percent level
*		Significant at the 10 percent level
Notes: Post-sanction is a binary variable equal to 1 if the loan is initiated after the announcement of enforcement
action and 0 otherwise. All models include loan type dummies, loan purpose dummies, one-digit industry SIC
binary variables, bank fixed effects, and year fixed effects. The details of definitions and measurements of all the
other variables are reported in Table A-1. Heteroskedasticity-robust t-statistics are reported in parentheses.
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Endnotes
Unsafe or unsound practices refer to any actions or omissions which are contrary to generally accepted standards of prudent bank operation and, if continued,
are likely to lead to abnormal risk or loss to the institution and its stakeholders. In
addition to public enforcement actions, regulators can also issue informal or nonlegally binding enforcement actions to banks. These actions can include a commitment letter, board resolution, or a Memorandum of Understanding (MOU).
These actions are outside the scope of this article, as they are not publicly available
and thus would not affect public perception of the banks.
2
Some other types of public enforcement actions are not included in this
article, as they are not applicable to the banks in the syndicated loan market used
in this analysis. However, the actions included in this article tend to be the most
common. A full list of all types of public enforcement actions is available on regulatory websites such as https://www.fdic.gov/bank/individual/enforcement/edoaction.html.
3
Bank capital is the value of the bank’s assets minus its liabilities (or debts).
Tangible capital is a measure of bank solvency, determined as bank book capital
minus intangible assets, goodwill, and preferred equity.
4
The loan database I use (Loan Pricing Corporation’s DealScan) has information about loans at origination but not information about how loans change over
time (Strahan). Thus, these data do not contain, for example, loan amendments.
However, this is a benefit, since I am able to compare terms of new loans before
and after enforcement actions.
5
I follow Ivashina to identify the lead bank of a facility. If a lender is denoted
as the “administrative agent,” it is designated as the lead bank. If no lender is denoted as the “administrative agent,” I designate the lead bank as a lender who is
denoted as the “agent,” “arranger,” “book-runner,” “lead arranger,” “lead bank,”
or “lead manager.” In the case of multiple lead banks, I select the bank with the
greatest total assets.
6
For banks owned by a bank holding company (BHC), lending capacity may
depend on the bank’s own financial condition and the condition of other banks
in the BHC. I aggregate Call Report data on all the banks in each BHC at the
holding company level. This aggregation is done for all bank-level variables. If the
commercial bank is independent, I keep the data for the commercial bank. For
convenience, I use the term bank or lender to mean either type of entity.
7
I exclude from the analysis banks and borrowers that cannot be matched to
the loan database (DealScan) or that have missing Call Report or COMPUSTAT
information on the key variables. The data link between DealScan and COMPUSTAT is provided by Chava and Roberts. I also exclude from the analysis firms in
the financial services industry (SIC industry codes from 6000 to 6999) and nonU.S. firms (as in Bharath, Dahiya, Saunders, and Srinivasan).
1
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Public disclosure of all formal enforcement actions was only mandated starting in 1989. Records became more broadly available online in the 1990s. I start
my sample in 1987 to ensure enough time elapses to compare the cost of bank
loans before and after any enforcement actions were assessed.
9
I focus on banks subject to enforcement actions because the goal of this study
is to compare the cost of loans issued before enforcement actions with loans issued
after them. As such, it is important to note that any inferences drawn apply only
to banks with such actions. To address any selection bias or control for any other
potential, unobservable banking shocks contemporaneous with the enforcement
actions (for example, post-crisis conditions that apply to all banks), I also rerun
my tests using a sample that pools the disciplined banks with other undisciplined
banks with similar characteristics (CAMELS proxies and size) based on propensity
score matching (nearest-neighbor matching without replacement). For these tests,
I use a difference-in-difference methodology, which accounts for omitted factors
that may affect disciplined and undisciplined banks alike. My conclusions remain
unchanged using this alternative method.
10
If I were to keep the second enforcement announcement for a bank in the
sample, the pre-announcement window of the second enforcement action could
overlap with the post-announcement window of the first enforcement action and
confound the comparison. In the original enforcement action database, 12 banks
received more than one enforcement action: four received two or three actions,
and eight received more than three actions. For banks with multiple enforcement
actions, I compare loans initiated between the first and the second enforcement
action with those initiated after the second enforcement action and do not find a
significant difference in contract terms. This suggests no significant additional effect on terms due to a second enforcement action. In an additional test, I exclude
banks subject to multiple actions; the results continue to hold.
11
For loans not based on LIBOR, DealScan converts the spread into LIBOR
terms by adding or subtracting a differential which is adjusted periodically.
12
CAMELS examination ratings are confidential. However, proxies for CAMELS ratings are used in other studies, including in Duchin and Sosyura; Berger
and Roman (2015, forthcoming); and Berger, Makaew, and Roman.
13
Tier 1 capital is a measure of bank solvency consisting of bank common
shares, preferred shares, retained earnings and deferred tax assets. Risk-weighted
assets are a bank’s assets weighted according to their risk. I use Berger and Bouwman’s preferred measure of bank liquidity creation, a direct measure of bank
illiquidity, given that when a bank creates liquidity through loans and loan commitments to borrowers, it makes itself more illiquid in the process. Their preferred
measure of liquidity creation is the “cat fat” measure, which classifies loans by
category (cat) and includes off-balance sheet activities (fat). The cat fat measure
is calculated as follows: cat fat = 0.5 * illiquid assets (cat) + 0 * semiliquid assets
(cat) – 0.5 * liquid assets + 0.5 * liquid liabilities – 0.5 * illiquid liabilities – 0.5
8
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* equity + 0.5 * illiquid guarantees – 0.5 * liquid guarantees – 0.5 * liquid derivatives. Bank liquidity creation data are available at https://sites.google.com/a/
tamu.edu/bouwman/data.
14
I use the modified Altman Z-score, calculated as (1.2 * working capital +
1.4 * retained earnings + 3.3 * EBIT + 0.999 * sales)/total assets as in Graham,
Li, and Qiu. This variable does not include the ratio of market value of equity to
book value of total debt because a similar term, market-to-book, enters the regressions as a separate variable. I also use an alternative specification that controls
for unobservable borrower characteristics through borrower fixed effects, and the
results are consistent with the main results reported.
15
Interest receipt decrease is: (31.1 * 0.0001) * $472 million = $1.5 million.
16
In unreported results, I examine whether the effect of the enforcement action could be short-lived and thus disappear over time by looking separately at
the effects of restatement on loans that were issued in each post-sanction year. Although the largest decrease in loan spread is registered by t+2, the results generally
indicate no significant differences in the loan spread decrease for post-restatement
loans initiated in any of the years t+1, t+2, t+3, or t(≥4). In addition, there are no
significant effects prior to the enforcement action in t (−2, −1) or at the year of
the action t, suggesting no private information is leaked to the public prior to the
public release of the enforcement actions.
17
The total number of covenants includes both financial and general covenants in the loan contract. Financial covenants generally place limits on accounting variables and ratios that must be maintained while the debt is outstanding.
General covenants refer to restrictions on prepayment, dividends, or voting rights.
Prepayment covenants generally mandate early retirement of the loan conditional
on an event such as a security issuance or asset sale. Prepayment covenants can be
of three types—equity, debt, and asset—and are stated as percentages that correspond to the fraction of the loan that must be repaid in the event the covenant
is violated. Dividend covenants restrict the ability of the borrower to distribute
dividends to its shareholders if certain conditions are not met. The covenants on
voting rights mandate the percentage of lenders required to approve changes on
the terms in the loan agreement.
18
In unreported results, I also investigate whether the change in the loan rate
(rather than the enforcement actions) may be affecting the number of lenders in
the syndicate by rerunning the regression on the number of lenders in column 5
of Table 2 while controlling for the loan spread. I find that controlling for loan
spread has little effect on the magnitude and significance of the effect of the
enforcement action on the number of lenders. However, I prefer to leave this
control out of the main specification, as loan spread and number of lenders may
be simultaneously determined—that is, the lead bank may change the pricing of
the loan based on the investors’ demand.
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19
The syndicated loans also include other fees such as a commitment fee,
utilization fee, letter of credit fee, and cancellation fee, among others. However,
I focus on the upfront fee and the annual fee because they tend to be the most
common and important.
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