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The U.S. farm economy is having a moment. The 
USDA forecasts 2022 U.S. farm income to be at an 
all-time high, and farmland values experienced 
robust returns in 2022. Global demand for our 
food, fiber, and fuel products is high. Food price 
inflation has supported higher commodity prices 
throughout the year. And tight supplies for many 
food products imply support for these conditions 
into 2023. All of this comes following a very high 
income and cash-flow year in 2021. An expansion 
of the ag economy to new heights in 2022 was 
not on most peoples’ bingo cards in 2020, when 
commodity prices were plunging and supply 
chains were clogged.

As fall turns to winter and last year’s harvest 
turns into this year’s planning session, 
transitions are an apt way to contextualize 
today’s agricultural economy. The U.S. ag 
economy has often operated through cycles in 
which a sudden change in supply or demand 
leads to high prices, which incentivizes 
production, which leads to excess supply 
followed by lower prices, and so on and so on. In 
each of these cycles, we see transitions from low-
price environments to high-price environments, 
transitions from low-expense environments to 
high-expense environments, and back and forth 
in a delicate dance over the course of five to ten 
years. When the farm economy is transitioning 
to a high-price environment like the one we’re in 
today, higher costs tend to follow, led by inputs, 
interest, labor, and land.

Just as farmers and ranchers prepare for their 
regular transitions between each marketing 
year, so too can borrowers and lenders prepare 
for transitions in the general and agricultural 
economy. In times of increasing costs and falling 
profits, working capital becomes increasingly 
important to both buffer the bottom line from 
impacts and provide opportunistic capital to 

LETTER FROM
THE CHIEF ECONOMIST

take advantage of new business prospects. 
During times of rising interest rates, the cost and 
allocation of capital are critical to future success. 
And often, ag lenders are trusted advisors and 
providers of capital to millions of farm families 
across the country. Planning ahead is the 
common theme during times of transition, as 
well as learning lessons from history.

The Feed creative team wishes you, your 
customers, and your families the absolute best in 
the new year. And as the new year begins, filled 
with opportunity, we hope this issue, packed 
with rich content on economic cycles, land value 
trends, lender competition, interest rate trends, 
and farm loan leverage cycles, is insightful in 
your planning for the interesting year to come.

Best wishes,

Jackson Takach, CFA 
Chief Economist 
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THE FARM 
ECONOMY IN 
TRANSITION

After two years of higher commodity 
prices and elevated returns, U.S. 
farmers and ranchers are experiencing 
another expansionary ag cycle. This is 

the second expansion (defined as four or more 
years of consecutive increases in net cash farm 
income) in 10 years and the third in 20 years. 
Following a surge in commodity prices in 2021, 
shocks to global grain supplies—combined with 

a strong rebound in global demand for dairy 
and protein—pushed prices even higher in 2022. 
Revenues are only half of the equation, and many 
operations did simultaneously face significantly 
higher farm expenses, including fertilizer, fuel, 
and feed. However, the increase in revenues 
ultimately outpaced that of expenses, resulting in 
an estimated record-setting level of net cash farm 
income (NCFI) at $187.9 billion.

1, 2, 3

The USDA forecasts a 27% increase in 2022 Net Cash Farm Income, 
a common measure of farm profitability. This new record is fueled by 
higher commodity prices in 2022 and would be even higher, except 
for increases in fertilizer, feed, and interest expenses. As the longest-
running ag economy expansion in the U.S. since World War II, the 
sector could see headwinds in 2023 and 2024, depending on supply-
demand dynamics, farm expenses, and geopolitical outcomes.
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Meanwhile, a low-interest environment in 2020 and 
2021 pushed up farmland asset values into 2022. 
The value of farm real estate, the largest portion 
of the farm balance sheet, is expected to have 
increased by more than 10% in 2022.

Thus, for both the income statement and balance 
sheet, conditions in the ag economy look good in 
the near term. That said, while the fundamentals 
supporting the current expansion are strong, 
historical ag cycles have taught us to watch out for 
a wicked combination of rapidly rising supplies, 
falling commodity prices, and rising expenses.

If realized, the increase in net cash farm income in 
2022 would represent the sixth consecutive year 
of increases, a run not experienced since World 
War II (see Figure 1). The incredible demand for 
food products and a global dip in supply for many 
consumer-oriented and bulk ag products helped 
boost prices in 2021 and helped to keep them high 
in 2022. The increase in 2022 was driven by higher 
cash receipts from corn ($19.6 billion increase, or 
28%), broilers ($17.4 billion increase, or 55%), dairy 
($15.9 billion increase, or 38%), soybeans ($14.5 

billion increase, or 30%), and cattle ($13.9 billion 
increase, or 19%). Only a handful of commodity 
categories are estimated to have experienced a 
decline in cash receipts in 2022, mostly vegetables 
and field crops. The beginning of this expansion 
was fueled by government support programs: the 
Market Facilitation Program drove more than $19 
billion in total increases to NCFI between 2018 and 
2019, and the Coronavirus Food Assistance Program 
added another estimated $32 billion between 
2020 and 2022. In 2020, government payments 
represented 39% of total NCFI; for 2022, the USDA 
estimates the percentage will be less than 9% and 
will be roughly on par with the last expansionary 
cycle from 2010 to 2014. This transition of economic 
activity from the government to the market is 
typical during each cycle expansion in modern 
agricultural economics.

Revenues aren’t the only thing on the rise: the USDA 
estimates that cash farm expenses will touch a new 
nominal record in 2022, at over $412 billion. Even 
adjusting for inflation, this year’s cash expenses 
represent the second-highest level in history, behind 
only 2014. The largest single category increase is 
expected to be in fertilizer expense on the back of a 
global energy price spike, complicated by Russia’s 
invasion of and ongoing war with Ukraine. This 
was a large increase indeed; the USDA estimates 

Figure 1: Historical Farm Income Levels and Ag Economy Cycles

Farm Income and Profits

Source: USDA ERS Farm Income and Wealth Statistics, December 2022
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Figure 2: Interest Expense as a Percentage of Farm Earnings Available for Debt Service

U.S. farmers spent over $43 billion on fertilizer and 
nutrients in 2022, a whopping 47% increase over 
2021. Farmers and ranchers also spent more this year 
on feed (up 17%), interest expense (up 41%), and 
fuel (up 47%). These increases have contributed to 
an estimated rise in overall cash expenses of 19% in 
2022, the biggest single-year jump since 2007. While 
many of these current drivers of farm expenses are 
energy-related and could pull back in the coming 
quarters and years, some categories lag expansions 
and may have yet to be seen. Seed, rent, and even 
interest expenses could remain sticky even if other 
expense categories calm down. 

The composition of farm balance sheets lends itself 
well to a low interest rate and real asset investment 
environment like that experienced in 2020, 2021, 
and early 2022. Farm real estate represents a 
staggering 83% of the sector balance sheet. In part, 
that’s because real assets with cash flow-generating 
capacity, like farmland, find interested buyers during 
volatile economic conditions or when inflation 
is heightened. Furthermore, when farm incomes 
are rising, farmers, ranchers, and other farmland 
investors increase interest in the asset class. During 

the five expansionary cycles since 1960, farm real 
estate has increased at an average real rate of 4.9% 
per year compared to an average real rate of only 
0.1% per year during all other years. Other common 
measures of farm balance sheet health, including 
working capital, current ratio, and overall leverage 
ratios, all signal a financially healthy sector in 2022.

While farm debt and interest rates continue to climb 
in 2022, data indicate that current debt levels are 
supportable by the sector. First, the USDA estimates 
that nearly 70% of farm debt in 2022 will be secured 
by real estate, up from the historical average of just 
over 50%. Mortgages can have significantly longer 
terms and fixed-interest-rate periods compared 
to non-real estate loans, giving many farmers and 
ranchers significant risk reductions in the event of a 
rapid increase in interest rates. Second, even with a 
39% increase in interest expense in 2022, the ratio of 
interest expense to farm earnings remains well below 
historical averages, as shown in Figure 2. In 1983, 
farmers and ranchers spent nearly thirty-five cents 
of every dollar earned farming on interest. Today, 
that figure is approximately twelve cents, below the 
60-year average of fifteen cents. Both farm earnings 
and assets appear healthy enough to absorb a 
reasonably volatile interest rate environment for
the near future.

Farm Balance Sheets

Source: USDA ERS Farm Income and Wealth Statistics, Sept 2022; Author’s Calculations
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Economic expansions can languish for lots of 
reasons, but in agriculture, contractions are 
almost always associated with overproduction and 
ample global supply. In both the 1970s, 2000s, and 
2010s, severe drought caused grain shortages. The 
commodity price spikes drew additional acreage 
into production, and in the years that followed, 
production and supplies outpaced demand. The 
current crop outlook certainly rhymes with the 
expansions of the past, with multiple drought-
stricken regions in the U.S., South America, Europe, 
and Oceania. However, the rebound in production 
may be one or two seasons away and will depend 
on the outcome of the war in Ukraine as well as on 
global economic health. U.S. farm revenues could 

Outlook for 2023/24 hold or even advance in 2023 in the absence of 
exceptional weather in South America and Europe 
in the spring. Some expenses could retreat in the 
coming growing season, but any relief could also be 
absorbed by higher expenses in other categories. 
Lower energy prices may give way to higher seed, 
labor, water, and interest expenses. Farmers, 
ranchers, and lenders should prepare for budget 
management in 2023 and 2024 as the world steadies 
agricultural supply and demand. If history is a guide, 
NCFI should contract slightly in 2023 and potentially 
more in 2024. But the run could instead continue 
if the world sees another short wheat, corn, and 
soybean crop in 2023. Fortunately, farmers and 
ranchers are in a great position to manage through 
the next cycle, whenever it happens.
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AG LENDER 
TRENDS & 
COMPETITION

Financing availability for agricultural, food, and agribusiness 
borrowers depends on the level of interest rates, the economic 
outlook, and overall industry and borrower credit quality. Today’s 
market conditions are in flux, signaling a potential change in lender 
market liquidity. Competition remains stiff between Farm Credit 
System institutions and commercial and community banks, and 
changes in the interest rate environment and economy could signal a 
shift in growth patterns.

4
BY ZACHARY CARPENTER

Editor’s Note:

Contributing Author Zachary 
Carpenter is the Executive Vice 
President – Chief Business 
Officer at Farmer Mac. Through 
a career spanning over two 
decades of work in financial 
services, Zack has accumulated 
deep expertise in analyzing 
the ag economy and the 
agribusiness value chain.
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In the last issue of The Feed, the article “The 
Improved Financial Health of Ag Borrowers 
and Lenders” explored how the strength 
of farm finances (and the capital providers 

serving them) has significantly improved since 
the farm crisis of the 1980s. In that article, 
we identified some reasons to believe that ag 
producers and lenders are on solid footing 
despite recent market and agriculture volatility. 
Here, we continue that thread by exploring how 
the financial sector has supported borrowers 
during past volatile economic environments and 
how lenders might respond in this one. 

When we look at prior periods of volatility, we 
see that most financial institutions generally 
managed financing deployment based on the 
level of interest rates, market environment 
(e.g., recession or expansion), and industry 
and borrower credit quality. The circular 
movement of financial market financing 
availability is largely based on the interaction 
of and the expected future path of these 
components. For example, as credit quality 
improves, more lenders compete for loans 
in the industry. As interest rates are reduced, 
more borrowers seek credit, and competition 
for high-quality borrowers picks up. As industry 
profitability wanes, credit quality deteriorates 

and competition for ag loans slows. Finally, 
as interest rates increase, fewer borrowers 
seek credit, reducing the supply of lending 
opportunities and increasing competition.
 
As Figure 3 depicts, the current environment 
has transitioned through a period of historically-
low interest rates, an expansionary market, 
and generally favorable credit quality, ending 
in a period of significant financing availability 
but also significantly higher interest rates. As 
the perceptual map indicates, agricultural and 
agribusiness lenders are currently experiencing 
an ‘opportunistic’ lending environment 
characterized by a decline in loan demand, 
forcing lenders to strongly compete for 
opportunities when they exist. As we proceed 
through what could be a volatile 18 months, it 
remains to be seen if financial sector liquidity 
will transition into a more ‘defensive’ posture 
that could impact the overall health of the 
agricultural borrower. When industry conditions 
are ‘defensive,’ lenders pull back from the 
industry and tighten lending standards and 
conditions, which increases the financial burden 
placed upon borrowers.

To better explain this transition, we first assessed 
liquidity in the syndicated and commercial and

Figure 3: Ag Lending Cycle Perceptual Map
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Figure 4: Growth in Farm Real Estate Mortgage Debt Held by Lender Type

Source: Board of Governors of the Federal Reserve System; Author’s Calculations

industrial loan markets and their respective loan 
growth rates over the last 20 years. The result 
is a clear correlation between the components 
highlighted above. There was a significant 
decline in large, syndicated loan volume during 
the great financial crisis, and this decline 
strongly correlated with a large decrease in 
commercial loan growth for all U.S. banking 
institutions during the same period. The market 
stresses brought on by the COVID-19 pandemic 
resulted in a similar outcome.

One unique twist on this dynamic is the 
competitive balance between Farm Credit 
System institutions (FCS) and commercial and 
community banks (which we will refer to here 
simply as “banks”). Since 2005, there have 
been very few quarters in which real estate 
and operating debt commitments decreased in 
the FCS, even during the great financial crisis 
of 2008. In fact, real estate and operating debt 
within the FCS increased by 18% and 22%, 
respectively, during the great financial crisis. 
Conversely, there was an overall decrease in 
growth for the same types of loans within banks. 
A similar scenario occurred during the recession 
caused by COVID-19 in 2020. Historically, during 
periods of rising interest rates, farm mortgage 
lending at banks has grown faster than at the 

FCS, and the opposite has been true during 
periods of declining interest rates.

Figure 4 highlights the net annual change in 
farm mortgages outstanding at FCS and banks. 
In periods of stable and rising interest rates, 
banks showed positive growth that outpaced the 
FCS (1980s and 1990s), and in periods of falling 
rates, the FCS growth outpaced that at banks 
(2010s and 2020s). As of June 30, 2022, after two 
years of record-low interest rates, only three of 
the top 20 agricultural lenders are banks, and 
those three banks’ portfolios declined by nearly 
$2 billion in total agricultural loans in the last 10 
years. The top three FCS lenders gained nearly 
$30 billion in total agricultural loans over the 
same time period.

It remains to be seen how the financial markets 
will react to the potential market volatility over 
the next few years. The strength of the financial 
sector, capital and liquidity levels, and industry 
and borrower credit quality is at a decades-long 
high. This environment has historically aligned 
with more competition and available liquidity. 
However, it is important to keep in mind that, as 
past market stresses have shown, conditions can 
reverse course quickly.
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INFLATION
AND INTEREST 
RATES
IN FOCUS

Consumer price inflation rocked the U.S. economy in 2022 as the 
price of nearly everything increased rapidly. Interest rates are 
inextricably linked to inflation, as the U.S. central banking system 
uses monetary policy tools to attempt to stabilize prices. The 
inflation-adjusted 10-year U.S. Treasury rate will be an interesting 
bellwether to watch in the coming year. Real interest rates remain 
in negative territory, indicating the Federal Reserve still has some 
work to do, but farmland values could continue to see support if 
commodity and food price inflation remains elevated.

5, 6, 7

No matter the context, inflation has been 
one of the biggest economic stories of 
the year. What started with an increase 
in the price of used cars and appliances 

in 2021 continued with a spike in the price of 
groceries and gasoline in 2022. The story is now 
about the rising price of everything in 2022, 
affecting consumers of all stripes and delivering 
the fastest increase in the price of U.S. goods and 
services since the 1980s.

The causes of increasing prices can be numerous 
and nuanced, but the effects can be a blunt force: 
the consumer can afford less and is forced to 
adapt behavior. And because an estimated 70% 
of the U.S. economy is powered by consumer 
spending, changes to consumer behavior are a 
huge deal.

One cure for a rapidly rising price environment is 
to raise the price of money—or, said differently, 
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Sources and Drivers of Inflation

to increase interest rates. Central banks have 
been using that prescription to fight inflation for 
decades, and the last time the U.S. experienced 
inflation at this level (in the 1970s), the Federal 
Reserve (the Fed) raised interest rates and 
successfully tamped down inflation. While today’s 
economic environment is different from that in 
the 1970s in many ways, the relationship between 
inflation and interest rates continues. Figure 5 
highlights this historical relationship as well as the 
recent increase in both inflation and interest rates.

 
Price inflation typically starts with either a 
supply-side shock or excess demand. In a supply-
side shock, the supply of goods and services 
is constrained, which causes retailers and 
wholesalers to raise their prices in response to 
the lack of available products to take to market. 
An example of supply-side inflation is when a 
kink in the gasoline supply chain causes prices at 
the pump to spike. With excess demand, on the 
other hand, consumers have an ample amount 
of funds and are willing to bid up prices in order 
to secure the goods and services they demand. 
An example of excess demand was seen when 
housing prices boomed in the mid-2000s, where 

home buyers had a seemingly endless supply 
of available credit and too many buyers were 
chasing too few houses on the market.

In the shadow of the COVID-19 pandemic, the 
U.S. faced both sets of inflationary conditions. 
First, supply chain disruptions caused a decrease 
in the availability of goods for consumption. 
Everything from food to futons was seemingly 
out of stock or difficult to find. Global shipping 
costs skyrocketed as lockdowns closed ports, and 
many manufacturing plants temporarily closed to 
attempt the prevention of viral spread. Second, 
government support programs blanketed U.S. 
consumers with cash in 2020 and 2021. These 
payments helped offset wages for millions during 
global lockdowns, buttressing mortgage and credit 
markets from potential calamity; however, they 
also provided the fuel for a surge in consumption. 
Finally, Russia’s advance on Ukraine and the global 
sanctions that followed put the oil and energy 
markets into disarray. This final nudge exasperated 
both supply-side constraints and demand-side 
surges. Figure 6 displays the 12-month trailing 
price level increases for U.S. goods, services, and 
food for the last 60 years. While inflation rates 
slowed in the fourth quarter of 2022, level increases 
are at their highest since the 1970s.

Figure 5: Historical Relationship Between Inflation and Interest Rates 

Source: Federal Reserve Bank of St. Louis, FRED Database
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Figure 6: Sources of U.S. Price Inflation by Major Category (12-month trailing % change)

Source: U.S. Bureau of Economic Analysis

Seeing the pressure building on consumer prices, 
the U.S. central bank took action in early 2022. 
The Federal Reserve Act of 1913 clearly sets the 
objectives of the Federal Reserve System to 
conduct monetary policy “…so as to promote 
effectively the goals of maximum employment, 
stable prices, and moderate long-term interest 
rates.” Two arrows in the Fed’s quiver of tools 
are to raise and lower the Effective Federal 
Funds Rate (Fed Funds) and to buy and sell 
market assets onto its balance sheet. The Fed 
Funds rate is the reference rate for which banks 
and depository institutions charge each other 
to borrow and lend short-term money to meet 
regulatory capital requirements. A higher rate 
encourages banks to hold more capital and 
reduce borrowing, thereby constricting the 
economy. Buying and selling assets is a way to 
influence more long-term and credit market 
interest rates by absorbing any excess supply of 
long-term bonds like a sponge. Conversely, the 
Fed can raise long-term market rates by selling 
assets or simply not buying assets and letting 
that water in the sponge re-enter the market. 

In March 2022, the Federal Reserve shot both 
arrows, raising the Fed Funds rate target by 
0.25% and ceasing new asset purchases. Since 
then, the Fed has raised the target rate five times 
and shrunk the massive balance sheet by 4% in 
the fastest U.S. monetary policy tightening cycle 
since 1981.

Where inflation, interest rates, asset prices, and Fed 
policy collide is in the concept of real interest rates. 
A real interest rate is a security’s market interest rate 
adjusted for the rate of inflation. Figure 7 shows 
the rate of return on a 10-year U.S. Treasury bond 
adjusted for the level of inflation as measured by the 
increase in the Personal Consumption Expenditure 
price index. When real treasury rates are high, as 
they were in the 1980s and 1990s, the returns to 
risk-free assets attract more investors, and money 
flows out of risky assets like stocks and real estate 
and into fixed-income investments like bonds. 
Conversely, when real interest rates are low, the real 
cost of borrowing incentivizes investors to borrow 

The Fed’s Response

Real Interest Rates and
Real Estate Prices
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Figure 7: Risk-Free Real Interest Rate (10-Year UST less PCE Index)

Source: Federal Reserve Bank of St. Louis, FRED Database; Author’s Calculations

and invest in risky assets to achieve higher returns. 
In the extreme case of negative real interest rates, 
risk assets can see extreme price appreciation as 
investors borrow more to try and capture rapidly 
rising returns from inflationary prices. In the 1970s, 
negative real interest rates correlated with the 
fastest rise in farmland values in modern history. 
Similarly, negative real interest rates in 2013 and 
2021 corresponded to large increases in farmland 
values. And despite rapid increases in rates in 2022, 
real interest rates remained in negative territory in 
the fourth quarter of 2022.

The level of real interest rates could be an 
interesting leading indicator to monitor. First, if food 
price inflation remains positive and real interest 
rates remain negative, there should be support 
for farmland values to hold or possibly advance, 
even in the face of higher interest rates. Second, 
inflation levels may indicate where the Fed could 
drive interest rates in the coming months. If inflation 
is hovering around 5% and the long-term average 
historical real interest rate is 2%, the Fed is likely to 
continue to tighten monetary policy. However, if 
inflation starts to come back down to 3%, the Fed 
is likely to slow or even pause tightening as the real 
rate would start to approach 1%. While it may not 
be a perfect crystal ball, any clarity in the haze of 
inflation and interest rates is a welcomed focus.

In
fla

tio
n 

Ad
ju

st
ed

 Y
ie

ld

|    THE FEED WINTER 2022-202316   16   



FARMLAND
VALUE GAINS
IN CONTEXT

The USDA reported a gain of 12.4% in average U.S. farm real estate in 
2022. The increase was supported by a low interest rate environment 
and record-setting farm income levels. However, adjusted for 
inflation, the gains in farmland in 2022 are only the 24th highest in 
history. Therefore, farmland prices are likely to be significantly less 
volatile than housing prices, stocks, or bonds.

8, 9, 10

E very August, a team of economists at the 
USDA’s National Agricultural Statistics 
Service releases an annual look at state-
level and national average farm real estate 

values. The analysis is based on a nationwide 
survey of land operators called the June Area 
Survey, in which more than 9,000 segments of 
land are statistically sampled, and the results are 
carefully tabulated to estimate the average value 
of different types of farmland across each state. 
The August 2022 Land Values report showed a 
12.4% increase in land values from June 2021 
to June 2022, with an average value per acre of 
$3,800. The annual increase was led by advances 
in Corn Belt states like Kansas (25.2%), Iowa 
(21.4%), and Nebraska (21%), but also in Western 
states like Idaho (10.4%), California (10.1%), and 
Colorado (9.9%). 

Double-digit gains in many states matched 
economists’ expectations due to an extended 
period of low interest rates and higher profits. 
As discussed in other articles in this issue of The 
Feed, 2021 and 2022 represented some of the 
highest nominal and real farm incomes in history. 
It is understandable, then, that the average value 
of farm real estate has increased by nearly 40% 
in Kansas since 2020 (see Figure 8). The U.S. 
average real estate value is up 20% since 2020, 
and 13 other states have seen 20% or higher two-
year gains in values. The strengthening value of 
farm real estate boosted farm balance sheets and 
improved lending collateral positions during 2022, 
but it also raised the cost of buying farm ground 
and the opportunity cost of owning the asset class.
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Figure 8: Top 20 States With Highest 2-Year Land Value Increases, 2021-2022

Source: USDA NASS, Farmland Values; Author’s Calculations

While individual land sales make headlines, 
and while these two-year growth percentages 
are a welcome trend for hundreds of thousands 
of landowners, inflation-adjusted returns to 
farmland are significantly more modest. If the 
price of everything increased at a rate of nearly 
8% in 2022 (as indicated by most measures of 
year-over-year inflation), landowners should 
expect their holdings to increase at least 8%, 
and they should likely expect a return above 
inflation to make their investment worthwhile. 
If land values increase by 12% in 2022, the real 
return to farmland is then approximately 4%, 

or the total return less the percent increase 
in prices. Between June 2021 and June 2022, 
housing prices averaged an increase of 18% (or 
roughly 10%, adjusted for inflation). Figure 9 
plots an index of farmland values compared 
to an index of housing values (both adjusted 
for inflation, anchoring values at 2012 levels). 
Since 2012, U.S. house prices have increased 
more than 60% after adjusting for inflation; 
farmland values have increased a modest 17% 
during that same period. While the double-digit 
gains in farmland values grab lots of attention, 
real returns to farmland are much less volatile 
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Figure 9: Inflation-Adjusted Land Index Compared to Housing Price Index

Source: USDA NASS, Farmland Values; Shiller Home Price Index; Author’s Calculations

compared to other asset classes like housing, 
stocks, and bonds.

The distinction between real and total returns 
is an important one. Simple math shows that 
the increase in farmland values in 2022 was 
the ninth largest gain in the last 62 years of 
available data. However, when adjusted for 
inflation, 2022 was only the 24th largest gain. 
It is hard to call recent increases in land values 
an asset bubble when values have increased 
more than they have this year 23 different 
times. Conversely, nominal (i.e., not adjusted 

for inflation) gains in housing prices ranked 
first and second in 2021 and 2022, respectively. 
Adjusted for inflation, 2021 and 2022 ranked 
first and fourth, respectively. It may be tempting 
to correlate the volatility in housing prices 
with land values, but farm real estate markets 
have been slower to increase in value and are 
therefore less likely to exhibit volatility in the 
higher interest rate environment compared to 
residential housing.

19   THE FEED WINTER 2022-2023    | 19   



|    THE FEED WINTER 2022-202320   



WEATHER 
OUTLOOK:
LA NIÑA
YEAR THREE
11, 12

Colder-than-normal conditions are probable in the northern 
Rockies and upper Midwest over the winter. Drier-than-normal 
conditions are likely to persist in California. Eastern Corn Belt 
states should expect some temperature volatility and potential for 
above-average snowfall.

T he overarching story for the winter of 
2022/23 will likely be the long-running La 
Niña conditions in the equatorial Pacific. 
This will be the third winter in a row 

featuring below-normal sea surface temperatures 
in this area. The “triple dip” La Niña is a relatively 
rare phenomenon as it has occurred only two 
other times since 1950, with the most recent being 
during the mid-1970s. La Niña may moderate to 
more neutral or normal conditions by mid-winter. 
The exact timing of this transition may have 
implications for the temperature and precipitation 
patterns across the United States, as the stronger 
and earlier it occurs, the more impactful it will be in 
shifting toward a more El Niño-influenced pattern.  
  
Across the northern tier of states from the Pacific 
Northwest to the upper Midwest, the general 

influence of the La Niña pattern will be for an 
active storm track, bringing colder-than-normal 
temperatures and above-average amounts of 
precipitation. This should generally be helpful 
in reducing some drought conditions that have 
persisted throughout the summer and fall of 
2022. Unfortunately, the active storm track across 
the northern tier does not portend favorably for 
the rainy season in California and other areas 
of the West south of the Pacific Northwest and 
northern Rockies. This trend will likely be more 
significant closer to the Mexican border. Far 
northern California may see some impact from the 
northern storm track, which would be beneficial 
to the reservoir system there; however, overall, it 
seems that the water year could be challenging. As 
mentioned above, one wild card for the weather 
outlook is the speed of transition away from 
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La Niña. If that were to occur earlier in the 
winter, it would bring enhanced chances for 
precipitation to California.

The central Plains through the Ohio Valley 
and interior Northeast are likely to experience 
temperature volatility as mild air rushes in from the 
south ahead of the northern storm track, followed 

by onrushing cold air in the wake of the storms. 
These clashes in temperature would energize 
storms and result in a mixture of precipitation. 
However, snowfall is likely to be above average in 
this region. The southern tier from Texas through 
the Southeast will likely remain drier and warmer 
than usual, which would exacerbate drought 
conditions in this area.

Figure 11: U.S. Seasonal Drought OutlookFigure 10: U.S. Drought Monitor

Source: NOAA Source: NOAA
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GRAINS AND 
OILSEEDS EXTEND 
PROFITS INTO 2023

Corn, soybean, and wheat returns have been excellent in 2021 and 
2022, driven by elevated commodity prices. Operating expenses are 
starting to catch up, but per-acre profits should be near-record in 
2022 and should remain strong in 2023. Weather and expenses are 
likely to be the biggest drivers of uncertainty in 2023; until global 
supplies recover, however, returns could remain elevated relative to 
pre-pandemic levels.

13, 14, 15, 16

F rom crop years 2014 to 2019, grain and 
oilseed crop profitability had been in a bit of 
a grind. Global production of corn, soybeans, 
and wheat increased rapidly during that 

period due to a combination of near-perfect weather 
conditions and expanding production in North 
America, South America, and parts of Europe and 
Asia. Global supplies of grains and oilseeds increased 
as a result, with ending stocks of the major crop 
commodities peaking between 2016 and 2018. Then 
demand destruction from cheap oil and the extended 
outbreak of African Swine Fever in China took a toll 
on commodity prices, and U.S. producers faced a 
difficult profitability picture.

Yet the last three years have at long last seen a 
remarkable turnaround for U.S. grain producers. 
Things began to change in 2020, as the world 
economy responded to COVID-19 and, despite supply 
chain challenges, food consumption increased. 

Strong demand for animal proteins increased 
grain usage for feed, particularly in Asia, where 
hog populations began to rebuild. The good run 
continued into 2021 with a strong global economic 
recovery and steady grain and oilseed production. 
Corn, soybean, and wheat prices pushed higher 
throughout 2021 and into 2022. When Russia invaded 
Ukraine, traders feared a global supply disruption, 
bidding up wheat and corn prices dramatically. 
Importers of grains sought to secure supplies, causing 
a squeeze on stocks between March and June of 
2022. Futures prices presented in Figure 12 highlight 
the extreme commodity price volatility in the market 
during the first half of 2022. Markets settled in 2022Q3 
due to better-than-expected weather conditions and 
a tentative agreement between Russia and Ukraine 
to allow grain shipments to resume. Still, commodity 
prices remained much higher than in recent 
experience throughout the year. 

23   THE FEED WINTER 2022-2023    | 23   



Elevated commodity prices raised farmers’ 
revenues considerably in 2021 and 2022. While 
crop yields failed to set records, the higher 
average price throughout the year allowed 
farmers to market unsold crops at significantly 
higher prices. Profits were especially strong in 
2021 when the crop was planted with still-low 
input prices. The run-up in fertilizer prices in 
late 2021 caused a large increase in the cost 
of production for most. However, because 
commodity prices were so high, profit-per-acre 
remained near historical highs in 2022. Figure 13 
shows the average operating profit per acre (total 
revenues less variable cash expenses) for each 
major crop commodity adjusted for inflation back 
to 1975. The three major cycles shine through 
this time series, with a spike in profitability in 
the 1970s, the 2010s, and now in the 2020s. Most 
notable is the extremely high level of operating 
profits driven by the 2021 crop, a new nominal 
and inflation-adjusted level going back 50 years. 
If realized, the 2022 level would be a new high for 
wheat producers and a near-high for both corn 
and soybean producers, behind only 2021.

The biggest expected delta heading into 2023 is 
the cost of production. The USDA forecasts that 
the cost of growing an acre of corn, soybeans, and 
wheat will increase 32%, 22%, and 34% between 
2021 and 2022, respectively. The cost of fertilizer 
was the biggest driver of the expected increase, up 
65% in 2022. Interest costs are another source of 
the forecasted increase, although rates have only 
been elevated for the second half of the growing 
season. The full impact of higher interest rates is 
likely to take effect in the 2023 season. Looking 
ahead, profitability is expected to compress 
in 2023 on higher production costs and lower 
commodity prices. However, even compressed 
profitability levels represent a top-10 historical 
per-acre operating profit level for corn, soybeans, 
and wheat growers. Expense areas to watch 
will be shipping, seed, labor, and interest costs, 
as those categories have yet to see significant 
increases compared to 2021 levels. Flash drought 
conditions along the Mississippi have caused a 
backup of barge traffic and a runup in the cost 
of shipping (see Figure 14), but prices started to 
ease in November 2022 and will likely moderate as 
precipitation recharges the river in the spring.

Figure 12: Grain Futures Prices in 2022 and Futures Curve into 2023

Source: CME Futures Data, Author’s Calculations

Futures Curve
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Figure 13: Inflation-Adjusted Operating Profit Per Acre by Crop

Figure 14: Index of Illinois River Barge Shipping Costs

Source: USDA Cost of Production Historicals and Forecasts, Author’s Calculations

Source: USDA Agricultural Marketing Service, Grain Transport Cost Indicators

Commodity prices should see support into 2023 
if dry conditions persist in most major growing 
regions and if there is no sudden shock to global 
demand. There is limited potential for upside 
if there is any additional disruption to global 
supplies. Weather will be the biggest source of 

uncertainty in 2023 as persistent dryness in parts 
of the Midwest could stress production for many 
growers. Producer profits could start to experience 
greater friction in 2024 if supplies rebuild and 
production costs continue to build momentum. 
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DAIRY PRICES
FIRM IN 2022
BUT ARE WANING 
WITH GLOBAL 
DEMAND
17, 18, 19, 20

Dairy production and supply have 
been ample in 2022. While the U.S. 
experienced a drop in the number 
of milking cows early in 2022, herd 

size picked up in the second half and was up 
approximately 1% in September compared to 
2021. The rebound in milking cow herd size 
combined with improved efficiency per cow has 
put total year-to-date U.S. milk production at an 
all-time high through October 2022. Meanwhile, 
U.S. stocks of American cheese in cold storage 

hit an all-time high in July, at 860 million 
pounds. Butter supply has moderated somewhat 
since hitting peaks in 2021, but also remains 
elevated compared to recent history.

High supply has been well balanced with robust 
dairy product demand in 2022. Domestic use of 
cheese and butter supported milk processing 
throughout the year. Exports started the year off 
strong, particularly for nonfat dry milk products 
(up 26% from 2021), fresh cheeses (up 22% from 

U.S. dairy production climbed in 2022, but global demand for dairy 
products kept prices ahead of the curve. Prices for cheese, butter, 
and nonfat dry milk helped buoy the U.S. blended (i.e., all-milk) 
price received to record levels in mid-2022. However, high feed costs 
and a challenging economic picture in China could cause some 
compression in profitability in 2023. 
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Figure 15: U.S. Milk Price and Feed Price Ratio

Source: USDA NASS, Feed Grains Database

2021), and whey protein (up 62% from 2021). 
The USDA expects export demand to hold up 
in the fourth quarter of 2022, capping off what 
could be the strongest year in history for U.S. 
dairy exports. Global demand was aided by the 
economic recovery from COVID-19 lockdowns 
in 2020 and should help boost export sales in 
early 2023, despite some headwinds to regional 
economies around the world.

Strong demand outpaced strong supplies in U.S. 
dairy products, helping boost prices throughout 
the year. As Figure 15 highlights, the all-milk 
price, blended across classes, paid to dairy 
producers in 2022 has averaged approximately 
33% higher than in 2021. Component prices 
for cheese, butter, and nonfat dry milk are the 
primary reason for the advance in milk prices. 
However, a pullback in nonfat dry milk prices 
in the third quarter of 2022 caused a milk 
price decline, and thus the USDA’s expected 
all-milk price average in 2023 is $22.60 per 
hundredweight, a 10% decline from 2022 levels.
 

The biggest threats facing dairy producers 
are increasing production costs and declining 
demand from China. The monthly average 
price paid for high-quality alfalfa hit an all-time 
high in October 2022, at $281 per ton. Eight of 
the top 10 most expensive months of prices 
paid since 1958 were in 2022, primarily due to 
a combination of high commodity prices and 
drought conditions. The milk-to-feed price ratio, 
a relative measure of the price of milk to the cost 
of feeding the cows that produce it, is hovering 
around the 3-year average and could fall to a 
low point if prices drop in 2023. “COVID Zero” 
policies in China continue to hurt economic 
activity in that country, and Chinese imports 
of nonfat dry milk slowed in the second half 
of 2022. Without a demand signal from China, 
there will be greater competition amongst 
exporting countries for nonfat dry milk products, 
which could, in turn, put downward pressure 
on U.S. milk prices. While 2022 was a good year 
for dairy producers, a few clouds remain on the 
horizon as the calendar flips to 2023.
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Cattle inventories declined in 2022 after multiple years of drought 
conditions and high feed costs. Demand for beef was strong in 
2022, helping support cattle prices across the beef supply chain. 
The constrained supply is likely to help support cattle prices in 
2023, giving cattle ranchers better prospects compared to the
past few years.

C attle producers continued to consolidate 
herds in 2022, driving the beef cow 
inventory to its lowest levels since 2015. 
USDA daily cattle slaughter throughput 

in 2022 was 3.3% higher on average compared 
to 2021 and was 5.1% higher than its three-year 
pre-pandemic average. Drought conditions in 
2021 forced many cattle producers to reduce or 
liquidate herds, and while conditions in mountain 
states improved in the past year, they worsened in 
the Plains and upper Midwest throughout 2022. In 
late November 2022, approximately 68% of cattle 
inventory was within an area experiencing at least 
modest drought conditions (see Figure 16). That 
compares to just 10% of cattle inventory in drought 
conditions in November 2019.

Luckily for the cattle complex, demand for beef has 
held up in 2022. The USDA estimates that the per 
capita disappearance of beef hit a multi-year high 
in 2022, at 59.2 pounds per person. A combination 
of the strong economy and a recovery of business 
and personal travel helped push consumption 
throughout the year. Retail prices for beef spiked in 
2022 as the meat case led all measures of food price 
inflation. Retail ground chuck prices were up 10% 
annually in August 2022, setting an all-time record 
high average price. Meanwhile, U.S. beef exports 
are on track to set an all-time high record in 2022, 
driven by a large increase in exports to China. China 
has quietly become a major market for U.S. beef, a 
huge release valve for the U.S. beef complex.

CATTLE PRICES
BUOYED
BY LOWER
HERD SIZE
21, 22, 23, 24
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Figure 16: Cattle Area Experiencing Drought Conditions

Source: USDA World Agricultural Outlook Board & the UNL National Drought Migration Center

The combination of constrained supply and heated 
demand pushed prices for beef cattle steadily 
higher in 2022. Figure 17 shows the average price 
received by ranchers for cattle over 500 pounds 
between January 2020 and October 2022. From 
2020 lows, cattle prices are up nearly 50%. The 
largest gains in cattle prices were experienced, 
when feedlot profitability levels flipped to positive 
in the early months of 2022, signaling improved 
demand for cattle through the beef supply chain. 
The USDA forecasts that these prices will hold in 
2023, when the full effects of lower inventory start 
to restrict slaughter throughput.

The primary threats to cattle producers in 2023 
will likely be consumer price fatigue and a slowing 

global economy. Consumers faced with two 
consecutive years of near-double-digit increases 
in beef prices have started to switch to lower-
priced proteins like pork, poultry, and fish in 2022. 
Beef and veal was the only protein category to 
experience a consumer price decline in 2022 as 
a result. Similarly, higher beef prices are likely 
to challenge global consumers, particularly in a 
slowing economy. Some of the recent gains in beef 
exports could be given back if conditions worsen 
more than expected. Despite these potential 
headwinds, cattle ranchers are still likely to sell at 
higher prices in 2023 compared to the doldrums of 
2020 and 2021.
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Figure 17: Cattle Prices and Feedlot Profitability, 2020-2022

Source: USDA NASS; Iowa State Extension Estimated Cattle Returns
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In economics and finance, researchers 
frequently talk about cycles. Business 
cycles, credit cycles, housing cycles—the 
adage, “What goes up must come down,” 

is apt for many historical patterns economists 
and researchers identify in asset and economic 
behavior. One such leverage cycle concept that 
has started to see more attention in recent years 
is one in which the amount of debt associated 
with an asset class ebbs and flows based on 
market conditions, interest rates, and asset 
values. While it might be a relatively small asset 
class in the grand scheme of trillion-dollar 
capital markets, farmland debt follows an 
identifiable cycle of expansion and contraction. 
The drivers of the three prior farmland debt 
cycle contractions can help put current market 
conditions into context and guide predictions of 
where we are likely to go.

Plotting the historical path of farmland debt 
and inflation-adjusted farmland debt helps 
to highlight the timing and trajectory of farm 
mortgage debt. Figure 18 totals up reported 
loans backed by farmland mortgages at the four 
largest historical providers of farmland debt: 
Farm Credit System institutions, commercial 
banks, insurance companies, and government 
programs. There have been three periods since 
1960 when lenders pulled back and the inflation-
adjusted level of farmland mortgage debt fell. 
The most notable contraction was in the 1980s, 
when many borrowers and lenders struggled 
to manage rapidly rising interest rates during 
declining farm incomes. Two other contractions 
occurred in the history of the series; in the 
1960s, when banks pulled back on lending after 
a contraction in the farm economy, and in the 
2010s, when the global financial crisis contracted 
lending activity and international trade ground 

ANALYST’S CORNER: 
FARLAND DEBT 
LEVERAGE CYCLES

Farm mortgage debt has experienced three contractionary periods 
in modern farm finance history. Farmland debt contractions 
generally coincide with falling farm incomes and rising real interest 
rates. The path of interest rates, inflation, and farm incomes will 
determine if overall farmland debt holds steady, continues to rise, or 
begins to fall. 

25, 26, 27
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to a halt. In all three periods, the decline in 
farmland debt corresponded to a decrease in 
farmland assets.

There is a common thread for each cyclical 
contraction in farmland debt: in the three 
years leading up to each cycle contraction, 
farm incomes ran up 18%, 82%, and 19%, 
respectively. In the years following the peak of 
each debt contraction, farm incomes fell 16%, 
52%, and 13%, respectively. Real interest rates 
(defined as the rate on the 10-year U.S. Treasury 
bond minus consumer price inflation) were 
another contributing factor to the depth of the 
contraction. 

Still, the relationship between interest rates 
and farm debt cycles has been weaker than 
the relationship between farm income and 
farm debt. In the 1960s, real interest rates were 
unchanged, yet farmland debt contracted 8%. In 
the 1980s and 2010s, a more recognizable pattern 
existed, in which a period of rapid increases in 
real rates followed a period of extremely low 
real rates. Figure 19 highlights the duration 
and related drivers of the three farmland debt 
contractions in modern farm financial history.

So, what does history indicate about farm debt 
levels in 2023? As detailed in other articles in this 
issue of The Feed, farm incomes have certainly seen 
a multi-year increase, which is a consistent signal 
for slowing farmland debt. Similarly, real interest 
rates were negative for much of 2021 and 2022, 
another consistent signal from two of the three 
historical contractions. Real interest rates are rising 
heading into 2023, which was a leading indicator 
of contraction in two of the three contractions. 
The biggest unknown is the trajectory of inflation 
and farm income in 2023 and 2024. Inflationary 
pressures did appear to ease in the third and 
fourth quarters of 2022, but some categories 
like services, transportation, and housing might 
remain elevated for some time. If inflation remains 
elevated, real interest rates are likely to moderate; 
but if inflation falls significantly, real interest rates 
could rise swiftly. Early indicators of components of 
farm income are generally positive, with revenues 
capable of holding steady and profits likely to erode 
slightly due to rising expenses. If farm incomes hold 
or increase, farmland debt is likely to hold or even 
advance; if farm incomes fall significantly, farmland 
debt could enter a fourth contractionary cycle.

Figure 18: Farm Mortgage Debt Outstanding for Top Four Lender Categories

Source: Board of Governors of the Federal Reserve System; Author’s Calculations
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Figure 19: Drivers of the Last Three Farm Leverage Cycle Contractions

Source: Author’s Calculations
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The Feed is a quarterly economic outlook for 
current events and market conditions within 
agriculture. 

The report is broad-based, covers multiple 
regions and commodities and incorporates data 
and analysis from numerous sources to present 
a mosaic of the leading industry information, 
with a focus on the latest information from the 
United States Department of Agriculture and their 
Economic Research Service.

There are several regularly included sections 
like weather and major industry segments, but 
the authors rotate through other industries and 
topics as they become relevant in the seasonal 
agricultural cycle. Where the report adds value to 
readers is through its unique synthesis of these 
multiple sources into a single succinct report.

We hope you’ve enjoyed this issue.
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