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Abstract

This study compares 2020 values for farm sector financial ratios before and after the onset of the
Coronavirus (COVID-19) pandemic. Forecasts from the February 5, 2020, release of the USDA
Economic Research Service’s Farm Income and Wealth Statistics data product represent the pre-
pandemic (before) forecasts. Those forecast values are compared to the data released on February 4,
2022, which represent the realized values for 2020 and include pandemic impacts on commodity
demand and the policy response to the economic shock. Solvency ratios (which are indicators of the
sector's ability to repay financial liabilities via the sale of assets) worsened in 2020 relative to pre-
pandemic expectations. Efficiency ratios (which evaluate the conversion of assets into production and
revenue) and liquidity ratios (which are indicators of the availability of cash to cover debt payments)
showed mixed outcomes for the realized results in 2020 relative to the pre-pandemic forecasts. Four
profitability ratios were stronger in 2020 relative to pre-pandemic expectations. All solvency, liquidity,
and profitability ratios plus 2 out of 5 efficiency ratios for 2020 were weaker than their respective
average ratios obtained from 2000 to 2019 data.

Keywords: Coronavirus, Farm Financial Ratios, Solvency Ratios, Efficiency Ratios, Liquidity Ratios,
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What Is the Issue?

The financial position and performance of farms and the farm sector are measured using ratios that reflect efh-
ciency, liquidity, profitability, and solvency. Financial ratios indicate how well the sector utilizes assets and help
assess vulnerabilities associated with the accumulation of debt. Comparative analysis of key financial indicators
and the outlook for 2020 before the Coronavirus (COVID-19) pandemic and after COVID-19-related assistance
provides insight into whether the sector emerged stronger or weaker than initially predicted. A better under-
standing of key financial ratios can help stakeholders understand and monitor the financial vulnerability of the
sector. The analysis of financial ratios provides a more holistic view of the farm sector than the one provided by the

net farm income indicator alone.

What Did the Study Find?

Despite record level direct Government payments to farmers and an increase in net farm income in 2020, the
values for many financial ratios worsened relative to the initial forecasts and their average over the past 20 years.

This working paper categorizes sector-level ratios into four groups: solvency, efficiency, liquidity, and profitability.
Results show the values for some financial ratios were worse in 2020 than forecast, while others were better in 2020
when compared with pre-pandemic expectations. More specifically, analysis of the February 4, 2022, release of the
farm income and wealth statistics shows the following for 2020:

* Solvency ratios were weaker relative to the pre-pandemic forecast and their 20-year average suggesting
some diminished capacity of the sector’s ability to overcome adverse financial events through increased

borrowing.

* Efficiency ratios indicated mixed outcomes relative to the initial pre-pandemic forecast. Changes in the
efficiency of the sector could impact future financial performance. Two ratios (asset turnover and oper-
ating expense) were weaker; two ratios (interest expense and net farm income) remained the same; and
one (capital consumption) improved, relative to the pre-pandemic forecast. Compared to their 20-year
average, two ratios (asset turnover and operating expense) were weaker; two (interest expense and net
farm income) were the same; and one (capital consumption) was stronger.

* Liquidity ratios indicated mixed outcomes relative to the initial pre-pandemic forecast. Liquidity ratios
are early indicators of elevated stress and measure the ease with which assets can be quickly converted
into cash to meet short-run financial obligations as the obligations become due. The current ratio and
working capital to gross revenue ratio were stronger, the debt servicing ratio remained the same, and
the times interest earned ratio worsened relative to the pre-pandemic forecast. All liquidity ratios in
2020 were weaker than the 20-year average.

* Profitability ratios (which measure returns relative to resources used, indicating how well the sector can
make profits) were mixed. Improvement in profitability, where noted, was largely the result of higher
direct Government payments. However, even after improvement in 2020, all ratios were still weaker
than the 20-year average.

The results are summarized in table 1.
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How Was the Study Conducted?

The USDA, Economic Research Service Farm Income and Wealth Statistics data product provides estimates
and forecasts for 19 ratios related to the farm sector’s financial position and performance. To account for how
the sector adjusted during the pandemic and how the outlook changed, the authors compare 2020 values for
the financial ratios before and after the onset of the pandemic. Forecasts from the February 5, 2020, release
represent pre-pandemic forecasts and are compared to the data released on February 4, 2022, the point at
which the 2020 values had been revised and were no longer considered forecasts but rather estimates.
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Table 1
Summary of 2020 farm sector financial ratios from the February 2020 and February 2022 Farm
Income and Wealth Statistics releases

February 2022
estimates for 2020
compared to:
February | February ety
2020 2022
Catedor Ratio Preferred | Average release release Average 2020
gory value | (2000-19) ’ " | (2000-19) | forecasts
2020 2020
; for 2020
forecasts | estimates
1. Debt to asset Low 12.83 13.59 13.90 Weaker Worsened
rsa‘::‘é‘:”cy 2. Debt to equity Low 14.74 15.73 1614 Weaker | Worsened
3. Equity to asset High 8717 86.41 86.10 Weaker Worsened
1. Asset turnover High 017 0.15 0.4 Weaker | Worsened
2. Capital consumption Low 0.07 0.07 0.06 Stronger Improved
Efficiency
. 3. Interest expense Low 0.04 0.04 0.04 Same Same
ratios
4. Net farm income High 0.21 0.21 0.21 Same Same
5. Operating expense Low 0.67 0.67 0.68 Weaker | Worsened
1. Current High 2.10* 1.42 1.86 Weaker Improved
L 2. Working capital to gross revenues High 0.25* 012 0.19 Weaker Improved
Liquidity
ratios .
3. Debt service Low 0.24 0.26 0.26 Weaker Same
4. Times interest earned High 6.31 6.57 6.06 Weaker | Worsened
1. Operating profit margin High 0.12 014 010 Weaker Worsened
2. Total rate of return on farm assets High 704 3.36 470 Weaker Improved
.3. Rate of return on farm assets from High 2.08 2.09 152 Weaker Worsened
income
Prgfltablllty 4, Rfate of .return on farm assets from High 4.96 127 318 Weaker Improved
ratios capital gains
5. Total rate of return on farm equity High 7.31 828 4.75 Weaker Improved
6. Rate of return on farm equity from High 162 177 106 Weaker | Worsened
income
K Ra.]te el r'eturn calmiediiion High 5.69 1.47 3.69 Weaker Improved
capital gains

*Average calculated from 2009-19

Notes: Preferred value suggests direction related to financial performance without considering an optimal level. It specifies whether
a higher or lower value would indicate that the ratio is stronger (relative to the historical average) or improved (relative to the
forecast from the February 2020 release). By the February 4, 2022, release, the 2020 values had been revised and no longer were
considered forecasts but rather estimates.

Source: USDA, Economic Research Service Farm Income and Wealth Statistics, February 4, 2022.
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Farm Sector Financial Ratios: Pre-COVID
Forecasts and Pandemic Performance for 2020

Introduction

The sound financial health of the U.S. farm sector is vital because of its importance to food security and for
the wellbeing of U.S. farm households and rural communities. Analyzing key financial ratios is one way to
examine the financial health of the farm sector. Financial ratios combine information from the balance sheet
and income statement to evaluate agricultural financial stress, vulnerability to financial risk, and how well
the sector performs in ways not always visible from the farm income indicator alone. Farm financial ratios
provide more context, including how well the farm sector utilizes assets (an indication of sector financial
performance) and assess vulnerabilities associated with the accumulation of debt (an indication of sector
financial position) over time. Some of the ratios (especially profitability ratios) use net farm income, along
with other metrics and indicators (including information from the farm sector balance sheet), to provide a
more comprehensive overview of the sector. Financial ratios also consider long-term investments and liabili-
ties to provide a more complete picture of farm financial health.

The Farm Financial Standards Council (FFSC), in its recommendations to promote uniformity and
integrity in financial reporting and analysis, endorses financial performance measurement using five
categories—Iliquidity, solvency, profitability, repayment capacity, and financial efficiency. The recommenda-
tions also promote using financial ratios consistently and uniformly as the indicator to examine each crite-
rion, as financial ratios are most informative when analyzed relative to previous periods (FFSC, 2021). The
USDA, Economic Research Service (ERS) indicators are constructed to generally meet the FESC recommen-
dations and summarize 19 ratios across 4 categories—liquidity, solvency, profitability, and efficiency.

Financial ratios are valuable in understanding and analyzing the financial performance of farm businesses
across (different types of) farm business (Ahrendsen and Katchova, 2012). The ratios also can indicate if a
farm business—or a certain percentage of a group of farm businesses or the sector—is in the critical zone,
based on specified cut-off values for different ratios (Kohl and Wilson, 1997; Katchova, 2010). Lenders use
the values of financial ratios to evaluate loan applications when making lending decisions (Kohl and Wilson,
1997) and monitor loan performance using the values of the same ratios (Ahrendsen and Katchova, 2012).
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Data and Methods

The USDA, ERS Farm Income and Wealth Statistics data product calculates and provides most of the same
liquidity, solvency, and profitability ratios to measure farm financial health used by the FESC (FFSC, 2021).
Financial ratios and the data underlying the ratios are reported in the Farm Income and Wealth Statistics
data product. In this report, ERS evaluated the impact of the Coronavirus (COVID-19) pandemic on the
farm sector by comparing pre-pandemic expectations from the February 5, 2020, release with data from the
February 4, 2022, release. The 2020 values from the February 2020 release were considered forecasts; for the
most part, the values reflected a view of pre-pandemic drivers and trends. In the February 2022 release, the
2020 values are considered estimates and reflect the impacts of the pandemic and responses to the pandemic

(including COVID-19 financial aid).

The Farm Income and Wealth Statistics data product is released three times each year, usually in early
February, late August/early September, and late November/early December. The data product provides esti-
mates and forecasts for 19 ratios related to the farm sector’s financial performance. The first U.S. calendar
year forecasts for 2020 were released on February 5, 2020; this release represents the last pre-pandemic
income and balance sheet forecasts for 2020. With the September 2, 2021, release, the forecasts for 2020 were
converted to estimates, incorporating observed data (including direct Government payments to farmers from
COVID-19 related programs). Information in the February 4, 2022, release represent the latest estimates
and incorporate some new and revised data. Comparing changes in the 2020 ratios from these two releases,
along with their historical, 20-year averages (based on estimates for 2000—19 from the February 5, 2020,
and February 4, 2022, releases), can provide insights into how the farm sector adjusted during the pandemic
and how the sector’s financial position in 2020 differed from the pre-pandemic outlook. Furthermore, the
comparisons can also show the impact of policies on the farm sector’s financial health.

It is important to note the comparisons of forecast, actual, and historical values do not provide a measure of
the impact of the pandemic on the farm sector; other factors contributed to changes in the values of these
indicators of financial health. These factors include changes in the global marketplace and trade policies,
unexpected domestic and international disease and pest pressures, and weather. Also, the comparison of
forecasted and actual (or estimated) values reflects forecast error and the incorporation of newly available
and observed data on prices, planting decisions, and crop progress (including crop conditions and harvesting
status). Isengildina-Massa et al. (2020) showed that initial forecasts of net cash farm income! (released in
February of the year being forecast) had an average forecast error of 10.8 percent when compared to estimated
net cash farm income measured 18 months later. While the actual error for the February 2020 net cash farm
income forecast for 2020 was 1.2 percent (much smaller than average), there were significant (yet offsetting)
revisions to some major components of net cash farm income. The absolute value of the forecast error for
animal/animal product cash receipts and direct Government payments were much larger in the February
2020 release (11.2 percent and 205.1 percent, respectively) compared to average absolute forecast errors for
the same variables (3.1 percent and 6.7 percent, respectively).

This working paper groups sector-level ratios into four categories: solvency, efficiency, liquidity, and profit-
ability. Many of the same indicators are used in the calculation of multiple ratios. Therefore, in the next
section, we examine the changes in those indicators individually. Then, we provide a description of each type
of ratio, along with how the ratios are calculated.

! Net cash farm income is an indicator of profitability that encompasses cash receipts from farming, as well as farm-related income (including
Government payments), minus cash expenses. It does not include noncash items—including changes in inventories, economic depreciation, and gross

imputed rental income of operator dwellings—which are captured in net farm income.

Page | 8
COVID-19 Working Paper: Farm Sector Financial Ratios: Pre-COVID Forecasts and Pandemic Performance for 2020, AP-104
USDA, Economic Research Service



Changes in Underlying Indicators Resulted in Changes to
Financial Ratios

Changes and revisions to the financial ratios are driven by the underlying indicators used to calculate the
ratios. The key indicators used by several ratios are net farm income, value of agricultural production, direct
Government payments, gross revenue, assets, debt, working capital, total production expense, and interest
expense. Understanding how each of these indicators changed from the initial forecasts released in February
2020 explain why the financial ratios changed.

Net Farm Income

Net farm income, used in 7 of the 19 financial ratios (1 related to efhiciency, 1 related to liquidity, and 5
related to profitability), is often considered the primary indicator of the farm sector’s economic wellbeing

and accounts for gross revenue and production expenditures. Net farm income includes both cash and non-
cash income and expense items. For net farm income, the pre-pandemic forecast for 2020 from the February
2020 release was slightly lower than the 2020 estimate from the February 2022 release as there were largely
offsetting declines in the value of agricultural production and increases in the value of Government payments
(figure 1). The February 2020 release forecasted 2020 net farm income at $96.7 billion. In the February
2022 release, net farm income for 2020 was estimated at $95.2 billion. Therefore, compared with February
2020, the February 2022 release showed net farm income 1.6 percent ($1.5 billion) lower than pre-pandemic
expectations.

Figure 1
2020 net farm income from the February 2020 and February 2022 releases

Billion dollars

120 —

100 —

80 —

60 —

40 —

20 —

February 2020 forecast for 2020 February 2022 estimate for 2020

Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.
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Value of Agricultural Production

The value of agricultural production (crops and animal/animal products) is a key determinant of the farm
sector’s financial health and used in 8 of the 19 financial ratios. All efficiency ratios and all but two liquidity
ratios—current ratio and times interest earned ratio—use value of agricultural production in the calculation.
A higher value of agricultural production generally improves efficiency and liquidity indicators if other values
are unchanged. The value of production for crop and animal/animal products generally accounts for about 85
percent of total gross farm income. Figure 2 shows that in the February 2020 farm income forecast release,
the value of production was forecast at $384.5 billion. These forecasts were developed using production and
price projections from the World Agricultural Supply Demand Estimates report and internal projections from
USDA, ERS analysts, as of January 2020. For the February 2022 release, estimates for the value of produc-
tion in 2020 were developed using survey-based data from the USDA, National Agricultural Statistics Service
(NASS). The February 2022 release estimated the value of production for 2020 at $355.1 billion. Much of
this change from the February 2020 forecast was due to the lower value of production for animal/animal
products because of supply chain disruptions and changes in global demand for meat and poultry due to the
pandemic. Therefore, compared with February 2020, the February 2022 release showed total value of produc-
tion lower by 7.6 percent ($29.4 billion) relative to pre-pandemic expectations.

Figure 2
2020 value of crop and animal/animal products production from the February 2020 and February
2022 releases

Billion dollars

450 —
400 —
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300 —
250 —
200 —
150 —
100 —
50 —
0 —

February 2020 forecast for 2020 February 2022 estimate for 2020

Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Direct Government Payments

Direct Government payments are payments made to farm operations from programs authorized under

the Farm Bill and ad hoc programs; the payments are used explicitly in 8 of the 19 financial ratios. Those
ratios are all five efficiency ratios (listed in appendix table A2), two liquidity ratios (listed in appendix table
A3), and one profitability ratio (listed in appendix table A4). Higher direct Government payments gener-
ally improve efficiency and liquidity indicators if other factors are unchanged. Government payments are an
important source of revenue for farm operations and contribute to the overall financial wellbeing of house-
holds that operate farms. Figure 3 shows that the February 2020 release forecasted total direct Government
payments of $15.0 billion. In the February 2022 release, total direct Government payments for 2020 were
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estimated at $45.7 billion, a record high in both nominal and inflation adjusted dollars, because of payments
from COVID-19-related programs—especially the Coronavirus Food Assistance Program (CFAP) and the
Paycheck Protection Program (PPP). These payments were not anticipated in the February 2020 release.
Therefore, the February 2022 release showed total direct Government payments 205 percent ($30.7 billion)
higher relative to pre-pandemic expectations. In both releases, more than $3 billion ($3.7 billion in the
February 2020 release and $3.8 billion in the February 2022 release) came from the Market Facilitation
Program (MFP). The MFP made payments to U.S. producers affected by retaliatory tariffs implemented by
several Governments on U.S. agricultural products (Giri et al., 2020).

Figure 3
2020 direct Government payments from the February 2020 and February 2022 releases

Billion dollars

50 —
45 —
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35 —
30 —
25 —
20 —
15 —
10 —
5 —
0 —

45.7

15.0

February 2020 forecast for 2020 February 2022 estimate for 2020

m USDA pandemic assistance  m Non-USDA pandemic assistance
m Market Facilitation Program  m Farm Bill and other programs

Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Gross Revenue

Gross revenue, used in 8 of 19 financial ratios (5 related to efficiency, 2 related to liquidity, and 1 related

to profitability), is the value of production plus direct Government payments. Combined, gross revenue
accounted for 89 percent of gross farm income, on average, across 2000—19. Farm related income accounts
for the remaining share of gross income and includes some non-cash income and income that may be
unrelated to the financial performance of farm operations.? As shown in figure 4, the value of production
plus Government payments from the February 2022 release of $400.8 billion was nearly identical to the
February 2020 forecast at $399.5 billion. The downward revision to the value of production in the February
2022 release (relative to the February 2020 release) was completely offset by an upward revision to direct
Government payments.

2 Farm related income includes the gross imputed rental value of farm dwellings, net cash rent received by operator landlords, and income earned

from other sources—including insurance indemnities, forest products sold, machine hire, and custom work.
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Figure 4
2020 gross revenue from the February 2020 and February 2022 releases

Billion dollars

450 —
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February 2020 forecast for 2020 February 2022 estimate for 2020
Gross revenues = $399.5 billion Gross revenues = $400.8 billion

m Value of agricultural production m Direct Government payments

Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Assets and Debt

The value of farm sector assets is used in 8 of the 19 financial ratios. Assets include land, equipment, and
breeding livestock. The total value of a farm operation’s assets includes assets owned by the operation

and financed by debt. Figure 5 shows that the February 2020 release forecast 2020 total value of assets of
$3,128.9 billion. In the February 2022 release, total value of assets for 2020 was estimated to be $3,174.6
billion. Therefore, compared with the February 2020 release, the February 2022 release showed total value
of assets 1.5 percent ($45.7 billion) higher relative to pre-pandemic expectations. The value of total assets can
increase either by the value of owned assets increasing (e.g., land) or by operations acquiring new assets (e.g.,
equipment).

The level of debt held by the farm sector is used in 2 of the 19 financial ratios. Debt for a farm operation

can come from non-real estate loans, which can be used to buy inputs or equipment—and from real estate
loans, which can be used to purchase land or buildings to expand a farm or ranch. The February 2020 release
forecasted 2020 total farm debt of $425.3 billion. In the February 2022 release, total 2020 farm debt was
estimated to be $441.3 billion. Therefore, compared with February 2020, the February 2022 release showed
farm debt 3.8 percent ($16.0 billion) higher relative to pre-pandemic expectations.
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Figure 5
2020 assets and debt from the February 2020 and February 2022 releases

Billion dollars
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m Assets m Debt

Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Working Capital

Working capital, used in 1 of the 19 financial ratios (liquidity), is an absolute indicator of the amount of cash
available to fund operating expenses after paying off debt to creditors due within 12 months (current debt).
Working capital is calculated as the amount of cash and cash-convertible assets (current assets) minus current
debt on the farm sector balance sheet.

The February 2020 release forecasted 2020 current assets of $174.2 billion (figure 6). In the February 2022
release, current assets for 2020 were estimated to be $183.8 billion. Therefore, compared with February 2020
release, the February 2022 release showed current assets 5.5 percent ($9.6 billion) higher relative to pre-
pandemic expectations.

The February 2020 release forecasted 2020 current debt at $122.3 billion. In the February 2022 release,
current debt for 2020 was estimated at $99.1 billion. Therefore, compared with February 2020 release,
the February 2022 release showed current debt 19.0 percent ($23.2 billion) lower relative to pre-pandemic
expectations.
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Figure 6
2020 current assets and current debt from the February 2020 and February 2022 releases

Billion dollars
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Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Working capital is an indicator of the amount of cash that would be available to fund operating expenses
after paying off current debt. Working capital is an important indicator of the financial position of the farm
sector. Figure 7 shows the February 2020 release forecasted 2020 working capital at $52.0 billion. In the
February 2022 release, total working capital for 2020 was estimated at $84.7 billion. Therefore, compared
with the February 2020 release, the February 2022 release showed working capital 63.0 percent ($32.7
billion) higher relative to pre-pandemic expectations.

glg;rg zlvorking capital from the February 2020 and February 2022 releases

Billion dollars

90 —
80 —

70 —
60 —
50 —
40 —
30 —
20 —

10 —

0o —

February 2020 forecast for 2020 February 2022 estimate for 2020

Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.
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Total Production Expense

Total production expense is used explicitly in 1 of the 19 financial ratios (efficiency). However, calculation of
net farm income involves total production expenses. Therefore, implicitly, all seven ratios that use net farm
income use total production expenses. Total production expenses include expenses like feed, seed, fertilizer,
labor, interest paid on debt, rent to landlords, and property taxes. The February 2020 release forecasted 2020
total production expenses at $354.7 billion (figure 8). In the February 2022 release, total production expense
for 2020 was estimated at $357.8 billion. Therefore, compared with the February 2020 release, the February
2022 release showed total production expense 1 percent ($3.1 billion) higher relative to pre-pandemic expec-
tations. Higher production expenses would reduce efliciency (as measured by the operating expense ratio)
unless gross revenue increased by the same or a larger amount.

Figure 8
2020 total production expense from the February 2020 and February 2022 releases

Billion dollars
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February 2020 forecast for 2020 February 2022 estimate for 2020

Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Interest Expenses

Interest expenses, used in 6 of the 19 financial ratios, describe interest payments made in a year on total
debt for the farm sector. Interest expenses are included in total production expenses; however, some ratios
look specifically at interest expenses relative to gross revenues or income to evaluate how holding debt affects
efficiency and liquidity. Figure 9 shows the February 2020 release forecasted 2020 interest expenses at $18.0
billion. In the February 2022 release, interest expenses for 2020 was estimated at $19.4 billion. Therefore,
compared with February 2020 release, the February 2022 release showed interest expense 7.8 percent ($1.4
billion) higher relative to pre-pandemic expectations.

Page | 15
COVID-19 Working Paper: Farm Sector Financial Ratios: Pre-COVID Forecasts and Pandemic Performance for 2020, AP-104
USDA, Economic Research Service



Figure 9
2020 interest expenses from the February 2020 and February 2022 releases
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Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022,

Page | 16
COVID-19 Working Paper: Farm Sector Financial Ratios: Pre-COVID Forecasts and Pandemic Performance for 2020, AP-104
USDA, Economic Research Service



Financial Ratios

USDA, ERS reports a series of solvency, efficiency, liquidity, and profitability ratios to measure the financial
standing of the farm sector. These ratios are calculated using aggregated sector-level data.

Solvency Ratios

Solvency is an indicator of the ability of a farm or ranch operation to satisfy its debt obligations when due.
Solvency ratios compare the amount of debt relative to equity or assets invested in the farm sector. The ratios
are often referred to as measuring leverage, which is the amount of debt used to finance assets. Ratios indi-
cate the farm or ranch’s ability to repay all debt by selling all assets at an indicated price (FFCS, 2021). As a
result, the ratios provide a measure of the sector’s ability to repay financial liabilities via the sale of assets. By
providing a picture of the sector’s current financial position—the ratios also indicate the farm sector’s risk
exposure, ability to overcome adverse financial events, meet long-term debt obligations, and continue future
operations.

USDA, ERS provides estimates and forecasts for three indicators of solvency: the debt-to-equity ratio, debt-
to-asset ratio, and equity-to-asset ratio. The formula, definition, and preferred value (high or low) for each is
shown in appendix table A1, and the data to calculate these ratios come from the farm sector balance sheet.
Each of these reported solvency ratios are inherently linked because all assets must either be claimed by the
farm owner or owed to a creditor, so the ratios provide similar conclusions on sector solvency. The equity-to-
asset ratio and debt-to-asset ratio sum to 1.0 because of the accounting relationship between asset, debt, and
equity. Assets are the sum of liabilities and equity. Higher debt-to-asset and debt-to-equity ratios indicate a
lower level of solvency. Conversely, a lower equity-to-assets ratio indicates a lower level of solvency.

To provide more context and compare with historical averages, figure 10 shows the 2020 values for the
solvency ratios from the February 2020 and February 2022 releases and the 20-year average. For all three
solvency ratios, the estimated values for 2020 from the February 2022 release were worse than the initial
2020 pre-pandemic forecasts. From the February 2022 release, the debt to asset and debt-to-equity ratios
were still above the 20-year average, while the equity-to-asset was lower. This result suggests that solvency in
2020 was worse than average for the sector.
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Figure 10
Solvency ratios for 2020 weaker than pre-pandemic forecasts and 2000-19 average
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Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Efficiency Ratios

Farm sector efficiency ratios provide information on how well the sector uses its assets to create revenue and
the relationship of expenses and net income to gross revenue. The ratios can be used to gauge the perfor-
mance of sector production, marketing, and financing activities. The farm sector can increase profits in two
primary ways: increasing production or increasing per unit profit margin. The sector’s gross revenues are
either used to cover expenses or are realized as net income.

USDA, ERS provides estimates and forecasts for five indicators of efficiency: asset turnover ratio, capital
consumption ratio, interest expense ratio, net farm income ratio, and operating expense ratio. All efficiency
ratios use the sum of the value of farm sector production and Government payments as a measure of gross
revenue.® Appendix table A2 shows the formula used to calculate each ratio, its definition, and whether the
preferred value is high or low.

Figure 11 shows 2020 values for solvency ratios from the two releases and the 20-year average. There was
very little or no change in the value of efficiency ratios from pre-pandemic forecasts. This result was because
gross revenue (measured as the sum of value of agricultural sector production and Government payments

and a key component in the calculation of the efficiency ratios) was nearly the same in the February 2020
and February 2022 releases. The increase in Government payments offset decreases in the value of produc-
tion, resulting in gross revenue to be almost the same in the two releases. Of the five efficiency ratios for
2020—the February 2022 release showed two ratios (asset-turnover and operating expense) to be weaker, two
ratios (interest expense and net farm income) to remain unchanged, and one ratio (capital consumption) to
improve—compared to the February 2020 pre-pandemic forecast. The 2020 values for the efficiency ratios
were very close to their 20-year averages, which means in 2020, the sector used assets to generate similar rates
of revenues as in the past 20 years.

3 For the financial ratios, value of production is the sum of crop and animal/animal products production. The value does not include farm related

income—such as gross imputed rental value of farm dwellings, machine hire and custom work, and commodity insurance indemnities.
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Figure 11
Efficiency ratios for 2020 relatively unchanged from pre-pandemic forecasts and 2000-19 average
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Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Liquidity Ratios

In finance, the term liquidity has two related meanings. Liquidity is the ease with which an asset can be
converted into cash. Liquidity can also refer to the amount of capital readily available as cash. Liquidity
ratios provide a way to assess the farm sector’s ability to make scheduled financial payments as the payments
come due. Liquidity indicators are focused on the ability to meet short-term debt, as well as sell assets quickly
to raise cash. Therefore, liquidity indicators provide an overview of the ability to run an operation without
disruptions by meeting financial obligations as the obligations come due (FFSC, 2021).

USDA, ERS provides estimates and forecasts for four liquidity ratios: current, debt service, times interest
earned, and working capital to gross revenues. Appendix table A3 shows the formula used to calculate each
ratio, its definition, and whether the preferred value is high or low.

Figure 12 shows 2020 values for the liquidity ratios from the two releases and the 20-year average. Of the
four liquidity ratios, the estimated values for 2020 from the February 2022 release were improved from the
pre-pandemic forecast for current ratio and working capital to gross revenues ratio. The improvement in the
current ratio was because of revisions to current debt and current assets. The working capital to gross revenues
ratio uses working capital for its calculation, which was revised up in the February 2022 release relative to the
February 2020 release. The debt service ratio did not change in the two releases, and the times interest earned
ratio worsened. The 2020 values for all liquidity ratios were weaker than the 20-year (or 11-year) averages. For
the current ratio and the working capital to gross revenues ratio, the 2020 estimate is compared to the 11-year
average as data on current assets and current debt were not available prior to 2009.
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Figure 12
Some liquidity ratios for 2020 were stronger than pre-pandemic forecasts but all ratios were weaker
than the 2000-19 average
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Note: For the current ratio and the working capital to gross revenues ratio, the 2020 estimate is compared to the 11-year average
(2009-19) as data on current assets and current debt were not available for years prior to 2009.
Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Profitability Ratios

Profitability refers to the ability to generate returns from production inputs and asset investments.
Accordingly, profitability ratios indicate farm sector returns relative to resources used. Returns to farming are
realized through operations' profits (income) or growth in the value of total farm assets (capital gains) for the
sector.

The definition, formula, and the preferred value of seven profitability ratios reported by USDA, ERS are listed
in appendix table A4. The calculation of operating profit margin and returns to income require subtracting
unpaid labor. Many farms use unpaid operator or family member labor and management. From an economic
perspective, it is necessary to subtract the opportunity cost of using this time as a production input since this
time may otherwise have been spent in a different productive activity.

Figure 13 shows the 2020 values for the profitability ratios from the two releases and the 20-year average.
There are seven profitability ratios: one indicates operating profit margin, three are related to return relative
to farm assets, and three are related to return relative to farm equity. Compared with the February 2020
pre-pandemic forecasts, the 2020 estimates from the February 2022 release were weaker for the operating
profit margin ratio, while the total return on assets and returns on farm equity were stronger. The worse than
expected operating profit margin ratio was the result of increases in the value of unpaid labor relative to the
value of production. Even though the labor is unpaid, the financial ratio accounts for the fact that unpaid
labor could have otherwise been allocated to a wage-earning activity and therefore reduces overall returns.
The higher-than-expected returns to farm assets and equity were mostly driven by higher-than-expected
capital gains. The February 2022 release showed the 2020 estimates for all profitability ratios weaker than
their 20-year average.
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Figure 13
Profitability ratios for 2020 mostly improved from pre-pandemic forecasts but weaker than 2000-19
average

Percent
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Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.

Changes and Outlook for Liquidity, Efficiency, Solvency, and Profitability Ratios

Table 2 summarizes how the 2020 values for each of the financial ratios changed in the two releases and
how the values compare to the 20-year average. It is important to note that the magnitude of changes is not
evaluated. This means that even when the changes are small, we state whether they improved or worsened.
Figures 10, 11, 12, and 13 have exact values for the ratios and provide information on the magnitude of the
differences.

Data from the February 2022 release show solvency ratios (which provide a measure of the sector’s ability to
repay financial liabilities via the sale of assets) worsened in 2020 compared with the pre-pandemic February
2020 release. For the efficiency ratios, which measure the conversion of assets into production and revenue,
results were mixed when comparing the 2020 values from the two releases. Two of the efficiency ratios
worsened, two remained the same, and one improved. The 2020 values for two of the four liquidity indica-
tors, which measure availability of cash to cover debt payments, were stronger in the February 2022 release
compared with the February 2020 release. One of the liquidity ratios was weaker, while the other stayed
the same. Four profitability ratios were stronger for 2020 in the February 2022 release compared with the
February 2020 release. The ratios measure the farm sector’s return, relative to resources used and returns

to farming realized, through operations' profits (income) or growth in the value of total farm assets (capital
gains) for the sector.

The 2020 values for the majority of the financial ratios were worse than their average over the past 20 years.
All solvency, liquidity, and profitability ratios for 2020 were weaker than the 2000-19 average. Only one effi-
ciency ratio (capital consumption) was stronger in 2020 compared with the 20-year average.
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Table 2

Liquidity, efficiency, solvency, and profitability ratios based on the February 2022 Farm Income and

Wealth Statistics release

Category

Ratio

February 2020 forecast
for 2020 (pre-pandemic)
compared to February 2022
estimate for 2020

2020 compared with the

2000-19 average

Solvency ratios

Debt-to-asset ratio

Debt-to-equity ratio

Equity-to-asset ratio

Efficiency ratios

Asset turnover ratio

Capital consumption ratio Stronger Improved
Interest expense ratio Same Same
Net farm income ratio Same Same

Operating expense ratio

Liquidity ratios

Current ratio

Improved

Working capital to gross rev-
enues ratio

Improved

Debt service ratio

Same

Times interest earned

Profitability ratios

Operating profit margin ratio

Total rate of return on farm
assets

Improved

Rate of return on farm assets
from income

Rate of return on farm assets
from capital gains

Improved

Total rate of return on farm
equity

Improved

Rate of return on farm equity
from income

Rate of return on farm equity
from capital gains

Improved

Source: USDA, Economic Research Service Farm Income and Wealth Statistics as of February 5, 2020, and February 4, 2022.
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Conclusion

This report compares forecasted financial ratios for 2020 from the February 2020 pre-pandemic release

of the Farm Income and Wealth Statistics with estimated values from the February 2022 release. It also
compares the 2020 ratios with their 20-year average. This comparison can lend insight into the impacts of the
pandemic on the financial health of the farm sector beyond net farm income alone. This report also provides
insights on how the outlook for key indicators changed in the first year of the pandemic and the finan-

cial health (based on examination of the ratios) of the sector after the unprecedented level of Government
payments and policies to blunt the impact of the pandemic-caused supply and demand shocks.

The value of production in 2020 was lower relative to pre-pandemic expectations. However, the decrease
(or downward revision) was completely offset by the increase in Government payments from COVID-19
assistance. The offset resulted in efficiency ratios, which use gross revenues (value of production plus direct
Government payments) in their calculation, to be largely unchanged.

Assets and debt were higher in 2020 than expected in the pre-pandemic forecast. The revision to debt was
proportionally larger than the revision to assets than the pre-pandemic forecast. This revision resulted in
worse than expected solvency ratios, including the debt-to-asset ratio, that indicate the sector’s ability to
meet longer term debt obligations. The shorter-term perspective on debt obligations is provided by indicators
of current assets (assets that can be liquidated to cover the current year’s debt obligations) and current debt.
Compared to the pre-pandemic forecast, the current ratio ended up stronger in 2020, meaning that current
debt obligations were lower relative to the sector’s ability to cover those obligations. Taken together, the
current and the debt-to-asset ratios suggest the increase in debt relative to expectations represents an increase
in longer term debt obligations with little impact on short-term debt obligations.

Further scrutiny of asset values shows the values to be a key driver of change in the rate of returns on farm
assets and equity. The February 2020 release forecasted lower total rates of returns on assets and equity,
whereas the February 2022 release estimated higher rates of returns. Returns on assets and equity can come
from income or capital gains. The decomposition of returns on assets and equity showed that returns from
capital gains were stronger, while returns from income were weaker relative to pre-pandemic expectations.

Most (16 out of 19) of the financial ratios for 2020 were weaker than average over the past 20 years. All
solvency, liquidity, and profitability ratios were weaker than average. This finding suggests worse than average
financial performance for the farm sector as a whole in 2020. While the sector did not experience significant
financial stress, indications are that the sector is vulnerable to different demand and supply shocks. Other
factors, such as higher interest rates and higher input costs, could put the sector under more financial stress
than in the past 20 years. However, net farm income in 2020 was higher than average over the past 20 years
when the series is adjusted for inflation. Therefore, it is important to look at multiple financial indicators
when evaluating sector performance and to understand what each indicator considers.

Further research could explicitly examine the impact of Government payments on the financial ratios.
Examining interlinkages between Government payments and other indicators would require a computable
general equilibrium model linking several supply and demand equations. This study does not attempt to
isolate the impact of Government payments on other variables and show how the ratios would have changed
without the COVID-19 assistance to farmers and ranchers. This paper only examines how the inclusion of
record-high direct Government payments in 2020 changed the ratios from the pre-pandemic forecast for the
sector.
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Appendix

Solvency, Efficiency, Liquidity, and Profitability Ratios Definitions, Formulas, and
Preferred Values

Table A1
Solvency ratios: definitions, formulas, and preferred values (three ratios)
Solvency ratio Definition Formula Preferred value
i i i Debt
Debt-to-asset ratio Thef pr(?portlon of assets owed to creditors to cover outstanding debt t Low
obligations. Assets;
. .| The proportion of assets owed to creditors (debt) relative to those Debt;
Debt-to-equity ratio : 8 . . - Low
provided by owner's capital (equity). Equity,
; Equit
. .| The proportion of farm assets that are owned by the operator and, quityt .
Equity-to-asset ratio hence, not financed by debt. Assets, High

Note: The preferred value of a ratio suggests the desired direction for better financial performance.
Source: USDA, Economic Research Service Farm Income and Wealth Statistics data product, “Documentation for the Farm Sector

Financial Ratios.”

Table A2
Efficiency ratios: definitions, formulas, and preferred values (five ratios)
Efficiency ratio Definition Formula Pl
value
Asset turnover | Measures the efficiency with which farm assets | Vaiue of ?””O‘m;zm;‘fij”i’”“me“t payments; High
ratio are used to generate production. e 9
Net farm income Measures the amount of qet farm income gener- Net Farm Income, _
. ated per dollar of production, plus total direct - High
ratio . Value of productiong+Government Payment;
Government payments in the farm sector.
Operating Measures the amount of cash the farm sector Total production expense,—Interest expense,—Capital consumption; Low
expense ratio spends to generate a dollar of production. Value of production;+Government Paymenty
Capital Measures the proportion of production, plus Capital Consumption;
. .| direct Government payments needed to cover - Low
consumption ratio , . . Value of productions+Government Payment;
the sector’s capital consumption.
Interest expense Measures the proportion of production, plus Interest Expenses
direct Government payments used to make Low

ratio

interest payments on debt.

Value of productions+Government Fayment;

Note: The preferred value of a ratio suggests the desired direction for better financial performance.
Source: USDA, Economic Research Service Farm Income and Wealth Statistics data product, “Documentation for the Farm Sector

Financial Ratios.”
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Table A3
Liquidity ratios: definitions, formulas, and preferred values (four ratios)

I . — Preferr
Liquidity ratio Definition Formula BB
value
_ Measures the ability of current assets, if sold Current Assets, _
Current ratio and converted to cash, to cover current debt P —— High
) . Current Debty
obligations.
. . Measures the share of production, plus direct Interest expenset—Principal payments;
Debt service ratio - Low
Government payments used for debt payments. Value of productiong+Government Payment;
Working capital to | Measures working capital, relative to production, Working Capitale Hiah
gross revenues ratio | plus direct Government payments. Value of productiong+Government Payment; 9
Times interest Measures the ability to cover debt payments, Net farm incomegtinterest expense Hiah
earned ratio specifically interest payments. Interest expenses 9

Notes: In the calculation of the debt service ratio and times interest earned, interest expenses exclude interest expenses on operator

dwellings. The preferred value of a ratio suggests the desired direction for better financial performance.
Source: USDA, Economic Research Service Farm Income and Wealth Statistics data product, “Documentation for the Farm Sector

Financial Ratios.”

Table A4
Profitability ratios: definitions, formulas, and preferred values (seven ratios)
o . — Preferred
Profitability ratio Definition Formula
value
Operating profit Measures profitability as a share of total
| g . Value Of prOdUCtiOn and government pay_ Net farm incomegtInterest expense,—Returns to unpaid labor and managementy ngh
marg|n ratio ments Value of productiong+Government paymentst;
Total rate of return | Measures how well assets are able to trans- Rate of return on farm assets from income; + High
on farm assets | form into income for the farm sector. Rate of return on farm assets from capital gains, 9
Rate of return on )
Measures the per-do”ar I’e‘turn on farm as- Net farm income+Interest expense;—Returns to unpaid labor and management; .
farm assets from . Tesers T ATy High
income sets from income. z
Rate of return on | Measures the returns to the assets from Assetsp—Assetsy_y
farm assets from | an increase in the assets' value, apart from Assefsg+Assetsy_y High
capital gains their income generating potential. z
Total rate of return | Measures the total per-dollar return (current Rate of return on farm equity from income; + Hiah
on farm equity | income and capital gains) on farm equity. Rate of return on farm equity from capital gains, 9
Rate of re?turn on Measures the per-dollar return on farm Net farm incomeg—Returns to unpaid labor and management; .
farm equity from ity f . Eaquity gt Equity 1 High
income equity from income. —t=
Rate of return on . -
farm equity from Measures the returns to equity from an % Hiah
. . Ut UILY F—
capital ggins increase in the value of sector assets. Sy Al 9

Notes: Data on the returns to unpaid labor and management are taken from USDA's Agricultural Resource Management Survey
(ARMS). The preferred value of a ratio suggests the desired direction for better financial performance.
Source: USDA, Economic Research Service Farm Income and Wealth Statistics data product, “Documentation for the Farm Sector

Financial Ratios.”
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