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Financial management involves the evaluation 
of liquidity and solvency, financial planning, 
acquisition and use of financial resources, asset 
purchases and farm growth, and relationships with 
agricultural lenders.  This series starts by taking 
a deep dive into the key components of financial 
statements such as a market value balance sheet, 
an income statement, a sources and uses of funds 
statement, and a statement of owner’s equity.  Key 

ingredients to this section include computing 
the sources of changes in farm equity, and the 
measurement of profitability and the efficiency 
of farm asset utilization.  With this background, 
a producer is ready to examine benchmarks of 
financial performance, repayment capacity, crop 
machinery investments and costs, and labor 
efficiency and productivity, and to stress test their 
financial position and performance.
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Market Value Balance Sheet and Analysis
By Michael Langemeier	

This article is one of a series of financial management articles that examine financial statements 
and financial analysis.  In this article, the components of market value balance sheet and 
liquidity and solvency ratios are illustrated and described.  Before illustrating an example of a 
market value balance sheet, it is important to define terms.  A balance sheet represents a 
systematic organization of everything owned and owed by a farm at a given point in time.  A 
balance sheet shows the financial position of the farm.  Depending on the type of balance sheet, 
it may also show the liquidation values of the assets.  A cost-based balance sheet shows the 
initial cost of the assets plus improvements minus depreciation.  A cost-based balance sheet 
provides a more accurate picture of actual performance of invested capital and is critical to the 
examination of changes in net worth or owner equity.  A market value balance sheet estimates 
asset values using current prices for similar assets.  The market value balance sheet is relatively 
easy to derive, more comparable across farms, includes opportunity cost, and often required by 
lenders.  The market value balance sheet allows us to examine the liquidation values of the 
assets.  However, it is important to note that the change in owner equity for a market value 
balance sheet is computed by adding capital gains to retained earnings.  Because it contains both 
of these elements, it is harder to use a market value balance sheet to examine retained earnings 
and changes in net worth over time. 

Table 1 contains an example of a market value balance sheet for a case farm in west central 
Indiana for 2019.  Notice that there are three columns in table 1.  The first column contains 
values for the beginning of 2019.  The second column contains values for the end of 2019.  The 
third column presents an average of the values from the first two columns.  Average values are 
often used to compute financial ratios and are thus illustrated in table 1. 
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Current assets are valued using values at the beginning and end of the year.  Important current 
assets for this farm include cash, fertilizer and supplies, and crops held for sale.  This farm sells 
a portion of their crops in the fall and remainder of their crops in the spring.  The farm’s 
marketing plan or strategy results in large crop inventories at the end of the year.  If all of the 
crops were sold in the fall, the ending inventories for crops held for sale would of course be zero.  
Machinery, equipment, and building values are computed using original purchase prices and 
economic depreciation.  This method comes closer to capturing the current market value of 
these assets than using tax depreciation rates.  If good estimates were available, it would be even 
more appropriate to use market values at the beginning and end of the year for the machinery, 
equipment, and building values in table 1.  This case farm has 3000 acres, of which 750 acres are 
owned.  Land is valued using the Purdue Farmland Value Survey results.  Total assets increased 
$163,693 or approximately 1.5 percent, from the beginning to the end of the year.  
Approximately 24 percent of the increase in total assets resulted from an increase in noncurrent 
assets (e.g., machinery, buildings, and land).  The remaining portion of the increase was due to 
an increase in current assets.  Total liabilities increased $52,305 or 3.5 percent from the 
beginning to the end of the year.  Due to increases in land values and positive retained earnings 
(net farm income minus operator labor and income taxes), owner equity increased from 
$9,110,194 to $9,221,582, or approximately 1.2 percent in 2019.  As is noted above, it is difficult 
to disentangle the impacts of retained earnings and capital gains using a market value balance 
sheet.  It is important to attempt to disentangle the respective impacts of retaining earnings and 
capital gains to more fully understand the profitability and viability of the farm.  This task will 
be left to another article. 

When comparing balance sheets across farms of varying sizes, it is often useful to use 
percentages rather than actual dollars to illustrate the relative importance of various assets and 
liabilities.  Table 2 presents a common size balance sheet for the case farm.  Current assets 
represent approximately 30.2 percent of total assets for the case farm.  Land, representing 54.7 
percent of total assets, comprises by far the largest percentage of total assets.  As is true with 
many farms, changes in land values have a major impact on asset values for this farm.  Total 
liabilities represent approximately 14.3 percent of total liabilities and owner equity or total 
assets. 

The balance sheet in table 1 was used to compute the liquidity and solvency ratios found in table 
3. Liquidity measures the ability of a business to meet financial obligations as they come due in
the ordinary course of business, without disrupting the normal operations of the business.
Commonly used liquidity ratios include the current ratio, working capital, working capital to
gross revenue, working capital to total expense, and working capital per crop acre.  The current
ratio is computed by dividing current assets by current liabilities.  Using ending balance sheet
values, the current ratio for the case farm is 5.57, which is well above 2, a commonly used
benchmark.  Working capital is computed by subtracting current liabilities from current assets.
Working capital, using ending balance sheet values, is $2,664,866.  It is difficult to compare
working capital values across farms.  For this reason, the working capital to gross revenue ratio
and the working capital to total expense ratio are often used.  For the case farm, the working
capital to gross revenue ratio and the working capital to total expense ratios were 131 percent
and 144 percent, respectively, indicating that the farm has a strong liquidity position.  Working
capital can also be expressed as a proportion of crop acres.  For the case farm, working capital
per crop acre was approximately $888.
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Solvency measures the amount of debt and other expense obligations used in the farm business 
relative to the amount of owner equity invested in the business.  Solvency ratios provide an 
indication of the farm’s ability to repay all financial obligations if all assets are sold, as well as an 
indication of the ability to continue operations as a viable farm business after a financial 
adversity, such as a drought.  Computations for three commonly used solvency measures can be 
found in table 3.  The three solvency measures convey similar information.  Here, we will focus 
on just one of these measures, the debt to asset ratio, which compares total farm liabilities to the 
value of total farm assets.  This ratio is one measure of the risk exposure of the farm business; 
thus, it is important to compare this ratio over time.  Farm management studies have found the 
debt to asset ratio to be highly correlated to the variability of net farm income, a commonly used 
measure of risk.  The debt to asset ratio for the case farm, using ending balance sheet values, is 
0.143.  This ratio indicates the case farm has a strong solvency position. 

A final note needs to be made regarding market value balance sheets.  A market value balance 
sheet typically shows liquidation values of the assets.  Often there is tax liability associated with 
the liquidation of assets.  Because of this, deferred taxes are sometimes included as liabilities in 
a market value balance sheet. 

This article illustrated and described a market balance sheet, a common size balance sheet, and 
liquidity and solvency ratios.  Other articles in the financial management series include 
information pertaining to the income statement, the cash flow statement, the sources and uses 
of funds statement, the statement of owner equity, pro forma financial analysis, stress testing, 
and benchmarking financial efficiency and performance. 
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Components of an Accrual Farm Income 
Statement
By Michael Langemeier	

This article is part of a series of financial management articles that examine financial statements 
and financial analysis.  In this article, the components of an income statement for a case farm in 
west central Indiana for 2019 are illustrated and discussed. 

An income statement measures the success of a business for a period of time.  The most 
common period of time used for a farm business is a calendar year.  However, many farms use a 
fiscal year as their tax year and use a fiscal year to measure accrual income.  An accrual income 
statement contains one of the most important financial measures used by farms, net farm 
income.  Because this measure is accrual, it measures the actual performance of a farm during 
the year. 

Major categories typically highlighted in an income statement include gross revenue, value of 
farm production, cash operating expenses, expense inventory adjustment, depreciation, interest 
expense, and net farm income.  Value of farm production and net farm income are used 
extensively in the computation of financial ratios.  Value of farm production is computed by 
summing accrual gross revenue from crops, accrual gross revenue from livestock, gain or loss on 
sale of breeding livestock, agricultural program payments, crop insurance proceeds, and other 
income, and subtracting livestock purchases, and cost of purchased grain and feed.  Value of 
farm production is a measure of “gross income”.  Net farm income is computed by subtracting 
total expense from value of farm production.  Due to the inclusion of inventory changes from the 
beginning to the end of the year and depreciation in the computation of net farm income, total 
net cash farm income does not equal net farm income.  Given recent crop price volatility, the 
difference between these two items (total net cash farm income and net farm income) can be 
quite wide for individual farms.  Tax management can also contribute to differences between 
these two measures. 

Table 1 illustrates an income statement for a case farm in west central Indiana for 2019.  This 
case farm produces corn and soybeans so livestock income, purchases, and expenses are zero.  
The case farm sells 50 percent of the corn and soybean crops before the end of the year and the 
remaining portion after the first year.  Thus, part of the cash crop sales for 2019 represent the 
sale of the 2018 corn and soybean crops.  The beginning and ending crop and feed inventories, 
which are reported in the balance sheet for the farm, represent corn and soybean inventories at 
the beginning and end of 2019.  Crop yields for corn and soybeans in 2019 were 3.4 percent and 
6.5 percent below trend yields, respectively.  Government payments reflect participation in the 
ARC-CO program and market facilitation payments for corn and soybeans.  The case farm did 
not receive crop insurance indemnity payments for corn or soybeans in 2019. 



9   |   © 2020 Purdue University 



10   |   © 2020 Purdue University 

Gross revenue and value of farm production for the case farm was $2,035,268.  Note that 
depreciation and interest are listed as separate expenses below total cash operating expenses.  
This layout makes it easier to compute the depreciation and interest expense ratios which are 
discussed in another article in this series.  The expense inventory adjustment considers 
inventories of fertilizer and supplies at the beginning and end of 2019.  Subtracting total 
expenses from value of farm production yields a net farm income of $180,558.  This amount can 
be used to cover family living withdrawals, pay taxes, reduce debt, and/or make capital asset 
purchases.  Because the case farm only produces crops, it is useful to also express net farm 
income on a per acre basis.  Net farm income per acre was approximately $60 in 2019. 

It is important to note that two expenses that are typically discussed by economists are not 
found in table 1.  Specifically, the opportunity costs on family and operator labor, and equity 
invested in the business are not included.  Income statements typically do not contain 
opportunity costs.  However, these costs are an integral part of the computation of some 
financial measures.  The opportunity cost for family and operator labor for the case farm is 
$84,340.  The case farm has substantial equity invested in the farm.  Using a long-term interest 
rate, the opportunity cost on this equity is $471,002. 

The information in the income statement in table 1 is used in other articles in this series to 
compute profitability and financial efficiency measures such as the operating profit margin, rate 
of return on farm assets, rate of return on farm equity, asset turnover ratio, and expense ratios.  
Without an income statement, it is very difficult to compute these key performance measures. 
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Sources and Uses of Funds Statement
By Michael Langemeier	

This article is one of a series of financial management articles that examine financial statements 
and financial analysis.  In this article, a sources and uses of funds statement will be illustrated 
and described.  A sources and uses of funds statement, often referred to as a flow of funds 
report, provides a mechanism for reporting how a farm’s performance during an accounting 
period influenced and was influenced by major funding activities.  This report also reconciles 
information in the income statement, the balance sheet, and the cash flow statement. 

Sources of funds include cash farm receipts, capital asset sales, increases in liabilities, outside 
equity capital infused into the business, and net non-farm cash income.  The increase in total 
liabilities is derived from the beginning and ending balance sheets.  It is particularly important 
to track the change in total liabilities from the beginning to the end of the year.  If a farm 
borrows more money than its reduction in short-term and long-term debt (i.e., principal 
payments), we have a source of funds.  Conversely, if a farm pays back more debt than it 
borrows, we have a use of funds. 

Uses of funds include farm cash operating expenses, capital asset purchases, decreases in total 
liabilities, equity capital withdrawals, family living withdrawals, and income and self-
employment taxes.  A farm that is expanding will typically have a larger amount of capital 
purchases than capital sales so capital assets are generally a use of funds rather than a source of 
funds.  A farm that is expanding would probably also have an increase in total liabilities rather 
than a decrease in total liabilities.  In contrast, a farm that is downsizing, perhaps in anticipation 
of future retirement, would typically have relatively higher asset sales compared to asset 
purchases, and may exhibit a decrease in total liabilities as loans are paid back. 

The five primary categories of a sources and uses of funds statement are beginning cash 
balances, cash flows from operating activities, cash flows from investing activities, cash flows 
from financing activities, and ending cash balances.  If all cash is accounted for unlocated funds 
will be zero.  If unlocated funds are not zero (either positive or negative), all cash is not 
accounted for.  This is often the case if family living withdrawals, and income and self-
employment taxes are not included in the statement.  

Table 1 presents a sources and uses of funds statement for a case farm in west central Indiana 
for 2019.  The net cash provided by operating activities; which subtracts cash farm expenses, 
family living withdrawals, and taxes from cash farm receipts; was $319,965.  Net asset purchases 
for this farm were $184,703 (capital asset purchases minus capital asset sales) so the net cash 
provided by investing activities was -$184,703.  On most farms, the net cash provided by 
investing activities will be negative, and thus will need to be covered by cash from operating 
activities or financing activities, or by drawing down cash balances.  The net cash provided by 
financing activities was $50,829, which is indicative of a situation where a farm increases total 
liabilities (loan receipts are larger than loan payments) to help pay for capital asset purchases.  
For this case farm, loan receipts were $97,777 and principal payments were $46,948.  The net 
cash provided by operating and financing activities was larger than the net cash provided by 
investing activities for this farm resulting in an increase in the ending cash balance. 
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Unlocated funds are zero in table 1 indicating that all cash is accounted for.  If this balance is not 
zero, it is important to check the accuracy of the balance sheet, the income statement, and the 
cash flow statement.  It is particular important to check the accuracy of capital flows in and out 
of the business and family living withdrawals. 
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This newsletter article illustrated and described a sources and uses of fund statement.  Other 
articles in this series discuss the balance sheet, the income statement, the statement of owner’s 
equity, and benchmarking. 
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Statement of Owner’s Equity
By Michael Langemeier	

S UB- H EADIN G 	
This article is one of a series of financial management articles that examine financial statements 
and financial analysis.  In this article, the components of a statement of owner’s equity are 
illustrated and described.  This statement is used to reconcile beginning and ending owner’s 
equity.  It is also helpful in determining whether increases in owner’s equity are due to increases 
in retained earnings and/or increases in asset values. 

Table 1 contains an example of a market value balance sheet for a case farm in west central 
Indiana in 2019.  Beginning owner equity was $9,110,194.  Owner equity increased to 
$9,221,582 by the end of the year, an increase of $111,387 or 1.2 percent.  The statement of 
owner’s equity in table 2 reconciles the change in owner equity during 2019, and illustrates the 
relative importance of retained earnings and increases in land values to the increase in owner 
equity. 

Ending owner equity in table 2 is derived using three sub-totals: beginning owner equity, the 
change in contributed capital and retained earnings, and the change in valuation equity.  The 
change in contributed capital and retained earnings was $84,387, and was derived by 
subtracting family living withdrawals and income and self-employment taxes from net farm 
income.  In years when net farm income is relatively low, this change is often negative.  In other 
words, in these years, net farm income is not large enough to cover family living withdrawals 
and taxes.  The change in valuation equity was $27,000.  This change was the result of 
increasing land values during 2019.  Note that the ending owner equity figure of $9,221,582 in 
table 2 is equal to the corresponding balance sheet figure.  If ending owner equity is not equal to 
the balance sheet figure, we would need to make sure that we have accurately recorded net farm 
income, owner withdrawals, asset valuation, and capital contributions. 

Most businesses have a goal of increasing owner equity over time.  As indicated above, the 
change in owner equity can be separated into two categories:  changes in retained earnings and 
changes in asset values.  For this case farm, the increase in retained earnings and the increase in 
land values contributed to the increase in owner equity.  Approximately 76 percent of the 
increase can be attributed to positive retained earnings. 

This article illustrated and described a statement of owner’s equity for a case farm in west 
central Indiana.  Other articles in the financial management series discuss the balance sheet, the 
income statement, the sources and uses of fund statements, and benchmarking. 
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Computation of Deferred Tax Liabilities
By Michael Langemeier	

This article is one of a series of financial management articles that examine financial statements 
and financial analysis.  Income tax liabilities arise from differences between balance sheet values 
of certain assets and liabilities, and the tax basis of those same assets and liabilities.  Deferred 
taxes reconcile the tax basis of balance sheet assets and liabilities with the basis currently being 
used to value assets and liabilities on a balance sheet, which is usually market value.  The 
question to be answered is as follows:  if all assets could be liquidated for exactly the amount 
shown on the balance sheet, what would be the resulting taxable income and tax liability?  To 
illustrate deferred tax liabilities, this article will use balance sheets for a cash crop farm in west 
central Indiana. 

Tables 1 and 2 illustrate a market value balance sheet with and without deferred tax liabilities. 
Table 1 contains a beginning, an ending, and an average balance sheet without deferred tax 
liabilities.  Table 2 is identical to Table 1 except for its inclusion of the current portion of 
deferred taxes and the noncurrent portion of deferred taxes.  Tables 3 and 4 present the 
computations of deferred tax liabilities.  A 30 percent tax rate is used to compute deferred tax 
liabilities. 
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As illustrated in Table 3, the current portion of deferred taxes largely arises from crop 
inventories.  These inventories have a basis of zero because the expenses related to producing 
these crops have been deducted in the previous year.  Inclusion of the current portion of 
deferred taxes reduces average working capital from $2,664,866 to $2,388,608 or 
approximately 10.4 percent.  This farm still has substantial liquidity after accounting for the 
current portion of deferred taxes.  However, it is important to note that the average tax liability 
is not small ($285,753) and this money could have certainly been used to cushion losses or to 
assist with asset purchases. 

The noncurrent portion of deferred taxes is estimated in Table 4.  Looking at Table 2, which 
contains the numbers illustrated in Table 4, average deferred taxes on noncurrent assets is 
$585,517.  A sizable portion of these taxes arises from the potential sale of land, which for this 
farm was primarily purchased more than 10 years ago.  However, the deferred taxes for 
machinery and equipment are also quite large.  Deferred taxes for machinery and equipment are 
due to the fact that tax depreciation is typically quite large compared to the actual decline in 
machinery and equipment value (i.e., economic depreciation).  In recent years, tax depreciation 
has been relatively high due to accelerated depreciation rules and large section 179 expense 
deductions.  The section 179 expense deduction allowed qualifying farmers to recover all or part 
of the cost of machinery and equipment in the year it was purchased on their tax forms.  If used, 
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this deduction created a large reduction of the tax basis of machinery and equipment in the first 
year of ownership, and subsequently could result in large tax obligations if the machinery and 
equipment have to be sold.   

This article illustrated deferred tax liabilities for a cash crop farm in west central Indiana.  The 
recent low crop prices could make deferred taxes an important issue for farms with limited 
liquidity levels.  If crop inventories from previous years need to be liquidated to meet cash flow 
requirements, taxes will have to be paid on the income from these sales.  Taxes are also likely to 
be incurred if a farm is forced to sell assets that were purchased in recent years. 
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U.S. Farm Sector Balance Sheet
By Michael Langemeier	

Since its peak in 2013 at $123.7 billion, average U.S. net farm income has averaged $82.7 billion 
or approximately 33% less than the peak value.  The balance sheet for the U.S. farm sector 
continues to adjust to the declines in U.S. net farm income since 2013.  Specifically, asset values 
and debt levels have adjusted to tighter cash flows and net farm income.  This article discusses 
changes in the U.S. farm sector balance sheet as well as liquidity and solvency ratios. 

TR EN DS  IN  R E AL  AS S E TS  AN D DE BT 	
Before analyzing the farm sector’s current balance sheet, we will review trends in real assets and 
real debt.  Figure 1 presents real U.S. farm sector asset and debt values using 2019 as the base 
year.  With the exception of 2020, the values for each year represent end of the year values.  
Prior to 2012, the peak in real assets occurred in 1979 at a value of $2.693 trillion.  In 2012, real 
assets for the farm sector totaled $2.893 trillion.  Since 2014, real assets have exceeded $3 
trillion.  Real assets are projected to be valued at $3.087 trillion in 2020.  The 2020 value of real 
assets is 3.1 percent higher than the value reached in 2013, which represents the most recent 
peak in real net farm income. 
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The peak U.S. farm sector real debt occurred in 1979 at a value of $434 billion.  Real debt for the 
U.S. farm sector was below $300 billion from 1987 to 2007.  Except for in 2012, real debt has 
been increasing every year since 2003.  Since 2013, the recent peak in terms of net farm income, 
real debt has increased 26.3 percent. 

Projected farm sector equity in 2020 is expected to be very similar to farm sector equity in 2013. 
Prior to 2011, the peak in U.S. farm sector equity occurred in 1979 at a value of $2.259 trillion.  
Farm sector equity in 2013 and projected farm sector equity in 2020 are $2.654 trillion and 
$2.657 trillion, respectively. 

F AR M S EC TOR  B AL ANC E S H EET 	
Table 1 presents the U.S. farm sector balance sheet for 2010, 2015, and 2020.  The values in 
table 1 represent real values using 2019 as the base year.  The 2010 and 2015 balance sheets 
represent end of the year balance sheets.  The 2020 balance sheet represents forecasted values 
and was updated on September 2, 2020.   

Projected real asset values for 2020 are substantially higher than those for 2010 and 2015.  
However, it is important to note that the asset values for financial assets, purchased inputs, and 
crops stored were lower in 2020 than they were for 2010.  The value of machinery and motor 
vehicles in 2020 was approximately 38 percent higher than the value in 2010.  Similarly, real 
estate values in 2020 were approximately 55 percent higher than the values in 2010. 

Nonreal estate debt has increased 21.9 percent since 2010 and real estate debt has increased 
82.7 percent.  Current real estate debt, in real dollars, represents the highest level experienced 
during the 1973 to 2020 period.  Though relatively high compared to levels in 2010, nonreal 
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estate debt was higher from 1975 to 1985, and from 2014 to 2019.  Farm equity in 2020 is 41.4 
percent larger than it was in 2010, and 6.1 percent larger than it was in 2012.   

A common size balance sheet for the U.S. farm sector is presented in table 2.  Common size 
balance sheets use percentages rather than actual dollars and are useful when comparing 
balance sheets across farms or years.  The percentage of assets accounted for by financial assets, 
purchased inputs, crops stored, and animals and products were 14.0 percent in 2010, 9.5 
percent in 2015, and 7.9 percent in 2020, reflecting the large drop in current assets since 2010.  
Machinery and motor vehicles were from 8.3 to 9.6 percent of total assets in 2010, 2015, and 
2020.  Currently, land makes up approximately 83 percent of total assets. 

Nonreal estate debt as a percent of total assets in 2020 is smaller than it was 2010.  Conversely, 
real estate debt in 2020 was quite a bit higher as a percent of total assets than it was in both 
2010 and 2015.  Nonreal estate debt as a proportion of nonreal estate assets is currently 28.5 
percent and real estate debt as a proportion of real estate assets is currently 10.9 percent.  Total 
farm debt as a percentage of assets in table 2 ranged from 12.4 percent in 2015 to 14.0 percent in 
2020.  Long-term trends in the debt to asset ratio for the U.S. farm sector will be discussed 
further below. 

L IQUID ITY  R ATIOS 	
USDA-ERS has been reporting the average current ratio and the average working capital to 
value of farm production since 2009.  Working capital is computed by subtracting current 
liabilities such as operating debt and the current portion of term debt from current assets such 
as financial assets, inventories of purchased inputs, and crop and market livestock inventories. 
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The average current ratio for the farm sector declined from 2.87 in 2012 to 1.62 in 2020.  The 
2020 value is well below the commonly used benchmark value of 2.  The average working capital 
to value of farm production ratio declined from a value of 0.37 or 37 percent in 2012 to an 
average value of 0.15 or 15 percent in 2020.  A commonly used benchmark value for this ratio is 
35 percent or greater.  The average 2020 values for both the current ratio and the working 
capital to value of farm production ratio illustrate the liquidity problems that farms currently 
face.   

S OL VEN C Y  R AT IOS 	
Solvency ratios, such as the debt to asset ratio, provide an indication of the farm’s ability to 
repay all financial obligations if all assets are sold, as well as an indication of the ability to 
continue operations as a viable farm business after a financial adversity, such as drought.    

Figure 2 illustrates the debt to asset ratio for U.S. farm sector since 1973.  The debt to asset ratio 
peaked in 1985 at 22.2 percent.  The debt to asset ratio has been below 15 percent since 1999.  
The 2020 debt to asset ratio at 13.6 percent represents the highest ratio since 2003, but is still 
relatively low by historical standards.  That is why many economists indicate that U.S. 
agriculture is currently facing a liquidity crisis, but not a solvency crisis. 
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How could a solvency crisis similar to that experienced in the 1980s come about?  For solvency 
to increase dramatically at least two things would need to happen.  First, net farm income would 
need to stay relatively low compared to the average since 2007.  Projected net farm income for 
2020 are currently above the average since 2007.  Second, land values would need to sharply 
decline.  A relatively low net farm income and a decline in land values would increase total debt 
and decrease asset values, resulting in an increase in the debt to asset ratio.  The decrease in 
land values would have to be very sharp to repeat the conditions experienced in the 1980s.  The 
combination of relatively low net farm income and sharply lower land values does not appear to 
be imminent. 

C ON C L US ION S 	
The balance sheet for the U.S. farm sector continues to adjust to the relatively lower levels of net 
farm income experienced since 2013.  Primarily due to land values, total asset values in 2020 are 
higher than they were in 2010 and 2015.  Nonreal and real debt have increased 21.9% and 82.7% 
since 2010.  Liquidity has dropped substantially since 2012.  Due to relatively strong land 
values, solvency is only slightly higher than it was in 2012. 

This article focused on the U.S. balance sheet for the farm sector.  Regional changes in the 
balance sheet are likely quite different than changes at the national level.  Differences in regional 
and the national balance sheet reflect differences in how land values have adjusted over the last 
several years, and regional differences in enterprise mix.  While land values at the national level 
have not declined, land values for some states in the Great Plains and the Corn Belt have seen 
declines of 20% to 25%.  A future article will compare common size balance sheets at the U.S. 
with those for full-time farms. 

R EFER EN C ES 	
USDA-ERS.  “Farm Income and Wealth Statistics.”  www.ers.usda.gov/data-products/farm-
income-and-wealth-statistics/, accessed September 2, 2020. 



28    |   © 2020 Purdue University 

 

Working Capital: What is it and do you have 
enough?

By Michael Boehlje and Michael Langemeier	

Maintain your working capital!  This phrase is commonly heard in discussions with lenders, 
advisors, and management specialists in today’s environment of relatively low crop net returns 
or margins.  This brief article answers the following questions: what is working capital and how 
is calculated, why is working capital needed, how much working capital do you need, what are 
common errors in measuring working capital, and how can you manage working capital.  
Working capital concepts are illustrated using a west central Indiana case farm. 

WH AT IS  WOR K IN G C API T AL  AN D H OW  IS  I T C AL C UL ATE D? 	
Working capital is the liquid funds that a business has available to meet short-term financial 
obligations.  The amount of working capital a business has is calculated by subtracting current 
liabilities from current assets.  Numbers can be obtained from the farm’s balance sheet.  Current 
assets include cash, accounts receivable, inventories of grain and livestock, inputs or resources 
to be used in production such as feed, fertilizer, seed, chemicals, and fuel, and the investment in 
growing crops.  Current liabilities include accounts payable, unpaid taxes, accrued expenses, 
including accrued interest, operating lines of credit, and principal payments due this year on 
long-term loans. 

WH Y  IS  WOR K IN G C API T AL  N EE DE D? 	
In essence, working capital provides the short-term financial reserves that a business needs to 
quickly respond to financial stress as well as to take advantage of opportunities.  It provides a 
buffer to a financial downturn that might impair the business’s ability to buy the inputs needed 
to operate as well as to service debt obligations.  It also provides the financial resources to 
quickly take advantage of opportunities that might develop before others can do so. 

H OW MUC H  WOR K IN G C APIT AL  DO  Y OU N EE D? 	
The answer to this question depends on both the risk and size characteristics of the farm, and 
the volatility of the business climate.  Larger farms need more working capital, so it is best to 
determine the amount of working capital buffer relative to either gross revenue or total expense.  
A frequently suggested goal is a 20-35% buffer, or working capital that is 20-35% of gross 
revenue or total expense.  A firm facing more volatility in the business climate needs a larger 
buffer.  When margins for a farm are negative, these operating losses are typically covered by the 
use of working capital, resulting in a reduction in working capital (the speed at which working 
capital is reduced is often referred to as the “burn rate”).  If margins are expected to be negative 
for more than a year or two, the burn rate on working capital may be relatively high, leading to a 
dramatic increase in the vulnerability to financial stress.  Given the margin pressures and 
increased uncertainty that farmers are facing today, some suggest the buffer should be 35% or 
greater in relation to gross revenue or total expense. 

WH AT AR E C OMMON  ER R OR S  IN  ME AS UR IN G WO R K IN G C APIT AL ? 	
Clearly, the accuracy of the working capital calculation depends on an accurate balance sheet 
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with assets and liabilities properly classified as current and non-current in terms of their ability 
to be converted to cash or their drain on cash, respectively.  But even with an accurate balance 
sheet, working capital can be over-stated.  First, inventories are typically valued as of the date of 
the balance sheet, and if values (prices) decline before the underlying items are sold, working 
capital will be overstated unless those prices are locked in with forward contracts or futures 
market positions. 

Second, current assets typically include the inventory of purchased inputs such as feed, 
fertilizer, seed, chemicals, and fuel that will be needed for future production.  If these 
inventories are converted into cash to cover unexpected losses or other cash needs, they must be 
replaced relatively quickly to continue to feed the livestock or produce the crop, so they are not 
readily available as a buffer for financial losses. 

Third, the vast majority of farmers file their taxes on a Schedule F tax return, and the tax rules 
define the tax basis for raised grain and livestock as zero (0) for Schedule F filers.  Consequently, 
any inventory of raised grain or livestock must be reported as taxable ordinary income at its full 
gross revenue value.  Only if cash expenses are incurred for production in the upcoming season 
will a tax deduction be allowed.  Given expected cash flow and financial pressures, farmers may 
not have the cash to prepay expenses at the same level as they have in the past, so income tax 
burdens are expected to be higher in 2020.  The sale of inventory from previous years is likely to 
trigger a deferred tax obligation, thus reducing the cash available upon that sale and thus the 
financial buffer from those liquid inventory assets. 

H OW C AN  Y OU M AN AGE WOR K IN G C AP IT AL ? 	
Managing working capital involves maintaining an adequate portion of the asset base that can 
be easily converted to cash, and/or controlling the short-term drains on that cash resulting from 
debt service, capital expenditures, or cash withdrawals.  So one of the easiest ways to manage 
working capital is to protect cash.  When the business generates cash from the sale of products, 
it can be held in that form, committed to the purchase of inputs for the upcoming production 
season, or it can be used to purchase capital items or withdrawn from the business.   Purchasing 
assets or withdrawing cash from the business may be necessary in specific instances.  However, 
it is extremely important in today’s environment to carefully monitor these uses of cash because 
their use can significantly reduce the liquid financial reserves of the business.  Other techniques 
to preserve cash are to lease capital assets or hire custom services; to reduce expenditures that 
don’t increase production; to improve yield through timely operations; and to sell at higher 
prices.  The discussion above suggests that maintaining a strong cash position is an important 
way to manage working capital. 

In addition to the drain on cash and thus working capital from asset purchases or withdrawals, 
the repayment schedule on debt also has a significant impact on working capital.  Shorter 
repayment schedules on debt used to purchase capital assets such as land and machinery results 
in larger annual principal payments and reduced working capital.  Extending the repayment 
terms through refinancing can reduce principal payments and thus the pressures on cash flows, 
leaving more working capital to be available to buffer financial stress.  If adequate collateral is 
available, the debt might be restructured with some of the operating line added to the term debt 
so that it can be repaid over more years, thus reducing current debt obligations and increasing 
working capital. 

Finally, capital assets such as land or machinery could be sold and the proceeds used to improve 
the farm’s working capital position.  This strategy is often not the first strategy pursued, but it 
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situations in which cash is relatively short it cannot be excluded from the tool box.  When selling 
capital assets, it is important to consider capital gains and losses, and depreciation recapture, 
which may trigger a tax obligation resulting from the sale of assets. 

WOR K IN G C AP IT AL  IL L US TR ATION 	
Table 1 presents a balance sheet for a case farm in west central Indiana.  Liquidity ratios are 
frequently used to examine a firm’s working capital position.  The computation of various 
liquidity ratios for the case farm are illustrated in table 2.  The working capital to gross revenue 
and working capital to total expense ratios were 131 percent and 144 percent, respectively, 
indicating that the farm has a strong liquidity position.  Working capital can also be expressed as 
a proportion of crop acres.  For the case farm, working capital per crop acre was approximately 
$888.  Some individuals also use the current ratio to evaluate a firm’s liquidity position.  The 
current ratio was approximately 5.6, which is well above 2, a commonly used benchmark.   
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Although the case farm has a strong working capital position, several caveats are in order.  First, 
corn and soybean prices were $4.05 per bushel and $9.10 per bushel, respectively, at the end of 
2019.  If corn and soybean prices fall below these values when the crops are sold, the farm’s 
working capital position is overstated on the balance sheet.  Second, the prepaid expenses 
related to fertilizer and supplies are not readily available sources of working capital.  Third, 
using a tax rate of 30 percent, the deferred income tax liability on the ending inventory of crops 
is approximately $269,298.  Deducting prepaid expenses and deferred tax liability from working 
capital would yield a working capital to gross revenue ratio of 115 percent and working capital 
per crop acre of $780, which are still indicative of a strong working capital position.   

Even after the adjustments to working capital related to prepaid expenses and deferred tax 
liabilities, the case farm has a relatively strong working capital position.  Is this position strong 
enough to weather two or three more years of very low margins?  As with most things dealing 
with economics, the answer depends.  Specifically, the answer to this question depends on how 
low the margins will be and how many years in a row of low margins are anticipated.  Let’s 
examine one scenario.  If crop net losses for 2020, 2021, and 2022 were $100 per acre, what 
would the firm’s working capital position look like?  Under this scenario, working capital to 
gross revenue and working capital per acre would still be relatively strong. 
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C ON C L US ION S 	
This article discussed important working capital concepts and provided an illustration of how 
working capital is computed and analyzed for a case farm.  It is important to note in closing that 
strategies to manage working capital often require major adjustments in the business and are 
not easily or quickly implemented.  Consequently, when volatility increases and/or losses are 
expected, it is critical to anticipate the potential of future financial stress and move to maintain 
or rebuild working capital prior to encountering actual debt servicing or cash flow problems. 
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How Much Debt Can a Farm Carry?
By Michael Langemeier	

IN TR ODUC T ION 	
Using FINBIN data (Center for Farm Financial Management, 2020), the average debt to asset 
ratio in 2007, the start of the ethanol boom, was 0.44.  The bottom quartile had debt to asset 
ratios above 0.65.  The top quartile had debt to asset ratios below 0.26.  Due to strong earnings 
from 2007 to 2013, the average debt to asset ratio improved to 0.35 in 2013, the latest peak in 
terms of U.S. net farm income.  By 2019, after several years of earnings below the 2007 to 2013 
average, the debt to asset ratio averaged 0.42.  The bottom and top quartiles had debt to ratios 
above 0.68 and below 0.24, respectively, in 2019.  Obviously, there are large differences in 
leverage among farms. 

Given the wide variability in debt to asset ratios among farms, it is natural to think about how 
much debt a particular farm can carry.  Although this question is too general for a specific 
response, some guidelines can be provided for certain debts where repayment terms are known. 
Important factors to be considered when estimating the amount of debt that can be repaid and 
the amount of debt that a farm is comfortable with include current liquidity and solvency 
positions, repayment capacity, length of repayment period and interest rate, stability of income, 
skill and experience of each operator, age and health of operators, and an operator’s risk 
aversion level. 

A case farm in west central Indiana is used to illustrate liquidity, solvency, and repayment 
capacity in the discussion below.  This case farm utilizes a corn/soybean rotation and operates 
3000 acres, 750 of which is owned. 

C UR R EN T L IQUID ITY  AN D S OL VEN C Y  POS ITION S 	
Farms with solid liquidity and solvency positions have more flexibility regarding increases in 
debt levels.  A farm with a solid liquidity position has sufficient current assets to cover current 
liabilities as well as a potential increase in current liabilities.  A farm with a solid solvency 
position has sufficient current and noncurrent assets to cover current debt obligations as well as 
potential increases in debt levels. 

The case farm had a current ratio of 5.57 and a solvency ratio of 0.143 at the end of 2019.  In 
general, a current ratio above 2.0 and a solvency ratio below 0.30 are indicative of strong 
financial positions.  Thus, the case farm has strong liquidity and solvency positions. 

R EP AY MEN T C AP AC ITY 	
Repayment capacity measures include capital debt repayment capacity, capital debt repayment 
margin, and replacement margin.  Capital debt repayment capacity and capital debt repayment 
margin address a farm’s ability to repay operating loans and to cover the current portion of 
principal and interest due on noncurrent loans such as a machinery, building, or land loan.  The 
replacement margin enables borrowers and lenders to evaluate whether a farm has sufficient 
funds to repay term debt and replace assets.  For a farm to grow, it is essential that the 
replacement margin be large enough to repay term debt, replace assets, and purchase new 
assets.  For this to occur, the long-run average replacement margin has to be positive.  
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Langemeier (2019) further discusses the relationship between repayment capacity and farm 
growth potential. 

Repayment capacity projections for the case farm in 2020 can be found in table 1.  The 
projections of accrual net farm income use trend yields and futures prices for this fall and winter 
adjusted for basis.  It appears that the case farm will be able to cover term debt payments, but 
the negative replacement margin indicates that the farm will have difficulty replacing capital 
assets.  The cash used for capital replacement was estimated by multiplying depreciation by 1.15. 
This computation assumes that over the long-run the farm is interested in replacing machinery 
as it wears out and needs an additional margin for farm growth. 

Figure 1 illustrates the capital debt repayment margin and replacement margin for the case farm 
since 2007.  Though both of these measures appear to be relatively low in 2019, the long-run 
averages (2007 to 2020) are positive indicating the case farm has been able to repay debt, 
replace assets, and expand since 2007. 
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L EN GTH  OF R EP AY MEN T PER IO D AN D INTER ES T R ATE 	
The longer the repayment period and the lower the rate of interest, the greater the debt that can 
be carried by any level of funds available for loan repayment.  It is important to compare the life 
of an asset to the length of the loan used to help finance the asset.  If the loan length is 
substantially less that the life of the asset, repayment capacity diminishes.  The case farm has a 
ten-year note on machinery and a thirty-year note on land.  These loan lengths make it easier for 
the case farm to repay noncurrent loans. 

S T ABIL I TY  OF  IN C OME 	
Income risk varies widely between farms and enterprises.  Price, weather, and disease all impact 
risk levels.  When heavy debt loads are necessary, a farm should reduce risks as much as 
possible.  The greater the weather or price risk for the farm’s enterprises, the more conservative 
the amount of loans should be.  Where crop and livestock insurance can be used to reduce risk, 
its use should be considered.  Also, the greater the risk, the greater the importance of doing 
things right.  When everything is done well and on time, prospects for success are greatly 
improved, and risk is reduced. 

EFFEC T O F S K IL L  AND  EXP ER IENC E 	
The value of each operator’s skill and experience is important.  Superior performance resulting 
from excellent management may be the most important factor influencing debt carrying 
capacity.  Superior management will cause income prospects to improve and reduce the 
possibility of losses. 
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AGE AND H E AL TH  OF OPER AT OR S 	
These factors are, of course, relative ones.  Younger, more ambitious operators, who also have 
the advantage of good health, can expect to meet relatively heavy debt repayment demands 
compared to anyone lacking in health and vigor.  Young operators are often relatively more 
interested in expansion.  When an operation is aggressively expanding, it is imperative to gauge 
the impact of this expansion on the farm’s liquidity, solvency, and repayment capacity positions. 

R IS K  AVER S ION 	
Debt is one of the largest sources of risk (i.e., volatility of income).  For this reason, among 
others of course, operators that are averse to risk tend to have lower debt-to-asset ratios.  These 
lower debt-to-asset ratios often reduce the rate of expansion.  However, they also may reduce 
the probability of large losses and the anxiety often associated with high debt levels. 

C ON C L UDIN G C OMMEN TS 	
There are numerous factors impacting a farm’s debt holding capacity.  It is important to 
remember that financial leverage or debt directly impacts a farm’s growth rate through its effect 
on expected returns and risk (Langemeier and Boehlje, 2018).  As long as a farm’s return on 
assets is larger than the interest rate on borrowed funds, financial leverage will increase the 
return on equity and the sustainable growth rate.  However, financial leverage also increases 
risk.  For this reason, a farm needs to weigh the benefits (in the form of higher returns and farm 
growth) and the costs (in the form of higher interest costs and increased risk) of financial 
leverage or debt. 

C IT ATION S 	
Center for Farm Financial Management, University of Minnesota, FINBIN web site, accessed 
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Langemeier, M.  “Measuring Repayment Capacity and Farm Growth Potential.”  Center for 
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Schedule F Net Farm Profit and Accrual Net 
Farm Income

By Michael Langemeier	

IN TR ODUC T ION 	
It is widely accepted that accrual accounting provides a more accurate estimate of annual farm 
profitability than cash accounting or Schedule F net farm profit (Farm Financial Standards 
Council, 2017; Kay, Edwards, and Duffy, 2016).  Though there are numerous adjustments 
needed to convert cash net farm income to accrual net farm income, two of the major 
adjustments include prepaid expenses and crop inventories.  This article compares cash and 
accrual net farm income for a case farm in west central Indiana given alternative scenarios 
pertaining to prepaid expenses and crop inventories. 

C AS E F AR M E X AMPL E  
The case farm is located in west central Indiana, has 3000 acres, and utilizes a corn/soybean 
rotation.  The case farm owns 750 acres and cash rents the remaining acres.  The case farm 
participates in the ARC-CO and PLC programs, and purchases 80 percent revenue protection 
coverage. 

The first column of table 1 contains Schedule F net farm profit, the change in crop inventories, 
the change in prepaid expenses, and the change in accrued interest for the base scenario.  The 
base scenario assumes that one-half of the corn and soybean crops are sold in the year of 
production and the remaining one-half is sold in the subsequent year.  In other words, the 
farm’s marketing plan does not change from year to year.  It further assumes that approximately 
ten percent of seed and fertilizer for the next crop year is purchased in the prior year.  Of course, 
for some farms these percentages would be substantially higher.  Beginning and ending prepaid 
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expenses for the base scenario were $52,701 and $54,340, respectively.  Under the base 
scenario, crop inventories were $961,117 at the beginning of the year and $897,660 at the end of 
the year.  Using these inventories, the change in prepaid expenses and crop inventories were 
$1,629 and a negative $63,457, respectively.  The change in accrued interest was a negative 
$1,476. 

The difference between Schedule F net farm profit and accrual net farm income for is $63,294 
for the base scenario.  This difference is primarily due to the change in production levels (i.e., 
crop yields) between the two most recent years. 

S EN S ITI VI TY  OF  ES TIM ATES  TO C H ANGES  IN PR E P AID  EXP EN S ES 	
Due to changes in taxable income and liquidity, farms do not necessarily purchase the same 
amount of seed, fertilizer, and other inputs prior to the start of the year.  These changes in 
prepaid expenses impact the difference between cash and accrual net farm income.  The second 
column in table 1 assumes that prepaid expenses at the end of the year were zero.  The crop 
marketing plan remained the same as that of the base scenario.  Specifically, one half of the corn 
and soybean production was sold in the production year.  Accrued interest also did not change 
between the two scenarios.   

For the reduction in prepaid expense (i.e., reduction in supply inventories) scenario, the change 
in prepaid expenses was -$52,701.  For this scenario, net farm profit was $298,192 or $54,340 
higher than that for the base scenario.  Essentially the prepaid expenses purchased in the second 
half of the year under the base scenario were used to reduce net farm profit.  Accrual net farm 
income was the same under the base and reduction in prepaid expense scenarios.  The 
difference in net farm profit and accrual net farm income was $117,634. 

S EN S ITI VI TY  OF  ES TIM ATES  TO C H ANGES  IN C R O P IN VEN T OR IES 	
For numerous reasons, including changes in marketing plans, liquidity considerations, changes 
in crops produced and yields from one year to the next, and changes in crop prices; crop 
inventories at the end of the year vary over time.  These changes in crop inventories have a large 
impact on the difference between cash and accrual net farm income.  The third column of table 1 
assumes that the case farm sold 60 percent the corn and soybean production before the first of 
the year.  The change in prepaid expenses and change in accrued interest for this scenario was 
assumed to be the same as that for the base scenario. 

For the sell more at harvest scenario, the change in crop inventories was a negative $242,989.  
For this scenario, net farm profit was $421,317 and accrual net farm income was $178,491.  Note 
that the accrual net farm income was similar for the base scenario and the sell more at harvest 
scenario.  If the crop prices received before the first of the year and the ending inventory prices 
were identical, there would have been no difference between accrual net farm income in the base 
case and sell more at harvest scenarios.  The difference in net farm profit and accrual net farm 
income was $242,826, which is substantially larger than the difference between the two 
measures for the base scenario.  

Obviously, the example in column 3 of table 1 is extreme.  A farm would not likely increase 
taxable income this much.  However, if the farm was interested in purchasing machinery and 
equipment before the first of the year using section 179 deductions or bonus depreciation, this 
change in the marketing plan may make sense.  The point is that changes in the proportions of 
crops sold before and after the first of the year impact net farm profit. 
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C ON C L UDIN G C OMMEN TS 	
Accrual accounting provides a more accurate assessment of annual farm profit than cash 
accounting.  To compute accrual net farm income, a farm needs Schedule F information and 
accurate beginning and ending balance sheets.  It is also important that the farm’s balance sheet 
is created at the same time (e.g., early January) each year.  

This article examined the impact of changes in prepaid expenses and crop inventories on accrual 
and cash net farm income.  Changes in prepaid expenses and crop inventories have a large 
impact on net farm profit.  Farms that change their prepaid input purchase decisions and their 
crop marketing plans from one year to the next will increase the difference between their net 
farm profit and accrual net farm income.  In these instances, net farm profit becomes a very 
inadequate measure of farm profitability. 

In summary, it is important for farms to compute both net farm profit and accrual net farm 
income.  Net farm profit is used to compute tax obligations.  Accrual net farm income is used to 
compute key financial ratios; such as the total expense ratio, operating profit margin ratio, 
return on assets, return on equity, and repayment measures; and to benchmark financial 
performance. 

____ 

C IT ATION S 	
Farm Financial Standards Council.  “Financial Guidelines for Agriculture, January 2017. 

Kay, R.D., W.M. Edwards, and P.A. Duffy.  Farm Management, Eighth Edition.  New York: 
McGraw-Hill, 2016. 
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Measuring Farm Profitability
By Michael Langemeier	

Farm profitability can be measured using earnings before interest, taxes, and amortization 
(EBITA), net farm income, operating profit margin ratio, rate of return on farm assets, and rate 
of return on farm equity.  EBITA, as the name implies, is used to cover interest, taxes, and 
amortization, which includes depreciation on machinery and buildings.  Net farm income is 
used for family living, to repay debt, and to purchase new and used assets.  Though these two 
measures are extremely important to monitor over time on a particular farm, due to the fact that 
these measures depend on farm size, it seldom makes sense to compare EBITA and net farm 
income with other farms.  Because they take into account farm size, the profitability measures 
other than EBITA and net farm income are more useful when making comparisons among 
farms.  The rates of return on assets and equity are extremely useful when comparing farm 
investments with other investments.  However, these two measures are sensitive to how farm 
assets are valued on the balance sheet.  For this reason, the operating profit margin is more 
conducive for benchmarking profitability among farms.  In this article, a case farm in west 
central Indiana is used to examine operating profit margin benchmarks. 

The operating profit margin ratio is computed by adding interest expense and subtracting 
operator and family labor from net farm income, and dividing the result by value of farm 
production.  Net farm income, interest expense, and value of farm production can be obtained 
from the farm’s income statement.  A discussion of an accrual income statement can be found 
(here).  Operator and family labor can be estimated using family living expenditures.  At first 
glance, it seems odd to add interest expense and subtract operator and family labor from net 
farm income.  There are important reasons for making these two adjustments.  Including 
interest expense in the computation of the operating profit margin ratio makes it easier to 
compare farms with very little debt to farms with high debt to asset ratios.  Net farm income 
plus interest expense can be thought of as a return to equity and debt used in the business.  
Including operator and family labor in the computation enables us to compare farms that rely 
solely on operator and family labor to those for which hired labor is a major proportion of the 
labor used on the farm.  Unlike operator and family labor, hired labor is an expense reported on 
an income statement.  Subtracting operator and family labor from net farm income in the 
computation of the operating profit margin ratio ensures that both hired labor and operator and 
family labor are incorporated into our benchmarks. 

Table 1 presents the computation of the operating profit margin ratio for a west central Indiana 
case farm.  The case farm has 3000 acres of corn and soybeans.  Of the 3000 acres operated by 
the farm, 2250 acres are cash rented from several landlords and 750 acres are owned.  The 
columns in table 1 compare the projections for 2020 and 2021 with the five-year average ratio 
for the 2015 to 2019 period.  Using stoplight terminology, the “green” region for the operating 
profit margin ratio is 20 percent and above, the “yellow” region applies to a ratio between 10 and 
20 percent, and the “red” region applies to a ratio below 10 percent.  These benchmarks apply to 
long-run performance, not individual years.  Notice that the performance for this case farm was 
considerably below the 20 percent benchmark during the last several years. 
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To further evaluate the performance of the case farm, we can compare the farm’s profit margin 
from 2015 to 2019 to data obtained from the Illinois Farm Business and Farm Management 
(FBFM) Association and the Center for Farm Financial Management (FINBIN database).  The 
median operating profit margin from these two sources for the most recent five-year period for 
which data are available was from 5 to 6 percent.  Using this information, the case farm’s 
performance during the time period was average.   

This article discussed the measurement of farm profitability.  Using a case farm, the 
computation of the operating profit margin ratio was illustrated and discussed.  The historical 
profit margin for the case farm is similar to that experienced by other farms during the 2015 to 
2019 period.  The operating profit margins projections for 2020 and 2021 at 3.6 and 2.4 percent, 
respectively, are relatively low, even compared to the most recent five-year period. 
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Measuring Efficiency of Farm Asset 
Utilization
By Michael Langemeier	

Financial efficiency can be measured using the operating expense ratio, the depreciation 
expense ratio, the interest expense ratio, the net farm income ratio, and the asset turnover ratio.  
The three expense ratios and the net farm income ratio measure a farm’s ability to produce on 
the production and cost frontiers.  A farm’s ability to operate on the production frontier depends 
on its ability to produce crop and livestock enterprises efficiently, while a farm’s ability to 
produce on the cost frontier pertains to its ability to produce on the production frontier, manage 
costs, and market crop and livestock commodities.  The asset turnover ratio, on the other hand, 
measures how efficiently farm assets are being used to generate value of farm production (a 
gross income measure).  Farms that utilize assets more efficiently would have a higher asset 
turnover ratio.  As capital requirements increase, it becomes increasingly important to measure 
the efficiency of asset utilization.  In this article, a case farm in west central Indiana is used to 
examine asset turnover ratio benchmarks. 

The asset turnover ratio is computed by dividing value of farm production by average total 
assets.  Value of farm production can be obtained from the farm’s income statement, and 
average total assets can be obtained from the farm’s market value balance sheet.  It is important 
to note that gross revenue is sometimes used instead of value of farm production to compute the 
asset turnover ratio. 

Table 1 presents the computation of the asset turnover ratio for a west central Indiana case farm. 
The case farm has 3000 acres of corn and soybeans.  Of the 3000 acres operated by the farm, 
2250 acres are cash rented from several landlords and 750 acres are owned.  The columns in 
table 1 compare the projected 2020 and 2021 ratios with the five-year average ratio for the 2015 
to 2019 period.  Using stoplight terminology, the “green” region for the asset turnover ratio is 35 
percent and above, the “yellow” region ranges from 25 to 35 percent, and the “red” region is 25 
percent and below.  These benchmarks apply to long-run performance, not individual years.  
Notice that this case farm was in the “red” region during the 2015 to 2019 period.  Prior to the 
most recent five-year period, the asset turnover ratio for the case farm was in the “yellow” 
region.  The more rapid decline in value of farm production compared to total farm assets has 
contributed to the decline in the asset turnover ratio for the case farm in recent years.  The 
projected ratios for 2020 and 2021 are even lower than the average ratio from 2015 to 2019.  
Looking for ways to improve revenue and use assets more efficiency is a high priority for the 
case farm.     
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To further evaluate the performance of the case farm, we can compare the case farm’s asset 
turnover ratio from 2015 to 2019 to data obtained from the Illinois Farm Business and Farm 
Management (FBFM) Association.  The median asset turnover ratio for grain farms 
participating in the FBFM program for the 2014 to 2018 period was 20.2 percent.  Though lower 
than this average, the asset turnover ratio for the case farm is similar to that of other farms.    

Land ownership and farm type have important impacts on the asset turnover ratio.  Holding all 
else constant, a farm that owns a higher proportion of their acres, will have a lower asset 
turnover ratio.  Table 2 illustrates the impact of land ownership on the asset turnover ratio.  The 
second column in table 2 represents the 2019 case farm information and is called the “base 
case”.  For the base case, 25 percent of the land on the case farm is owned.  In contrast to the 
base case, the first column assumes that only 10 percent of the land on the case farm was owned 
and the third column assumes that 40 percent of the land on the case farm was owned.  Table 2 
illustrates the sensitivity of the asset turnover ratio to land ownership.  Moving from 10 percent 
land ownership to 40 percent land ownership, reduces the asset turnover ratio from 0.286 to  

As noted above, the asset turnover ratio also varies by farm type.  The stoplight benchmarks 
discussed above represent benchmarks for non-irrigated crop farms.  The benchmarks for 
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irrigated crop farms would need to be higher.  Conversely, the benchmarks for beef cow 
operations would need to be lower.  Given this, it is important to use asset turnover benchmarks 
for farms that have similar enterprises. 

This article discussed the importance of evaluating a farm’s efficiency in asset utilization.  The 
asset turnover ratio examines how efficiently farm assets are being used.  A case farm was used 
to illustrate and discuss asset turnover ratios.  The asset turnover ratio for the case farm was 
relatively low during the 2015 to 2019, and is projected to stay relatively low in 2020 and 2021. 
Thus, this farm needs to assess their gross revenues, and their machinery and land ownership 
costs, and determine whether actions need to be taken to improve asset utilization. 
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Du Pont Financial Analysis
By Michael Langemeier	

The Du Pont financial analysis model is a useful method of illustrating the relationship between 
the asset turnover ratio, the operating profit margin ratio, return on assets, and return on 
equity.  In this article, a case farm in west central Indiana is used to examine the relationships 
between profitability and financial efficiency ratios, and to examine the impact of a change in 
revenue, variable costs, or owning rather than leasing 150 acres on financial performance. 

Two previous articles illustrated the computation of the operating profit margin ratio and the 
asset turnover ratio (see here and here).  The base case in Table 1 illustrates the projected profit 
margin and asset turnover ratio for the case farm in 2021.  Trend yields and forecasted prices 
are used for the projections.  As shown in Table 1, multiplying the operating profit margin for 
the base case (0.015) by the asset turnover ratio for the base case (0.170) yields a return on 
assets of 0.002 or 0.2 percent.  The relationship between the asset turnover ratio, the operating 
profit margin ratio, and return on assets makes it very clear that increasing either the asset 
turnover ratio (“turns”) or the operating profit margin ratio (“earns”) leads to an increase in 
return on assets.  To compute return on equity, in addition to return on assets, we need a 
solvency measure (assets to equity) and a measure called the “debt burden”.  The debt burden is 
computed by dividing net farm income minus unpaid operator labor by net farm income minus 
unpaid operator labor plus interest expense.  Return on equity is then computed by multiplying 
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assets to equity by return on assets by the debt burden.  This computation tells us that in 
addition to “turns” and “earns”, return on equity depends on the farm’s financial structure.  
Return on equity for the case farm is -0.007 or -0.7 percent.  Whether return on equity is greater 
than or less than return on assets depends on how much profitability is being garnered through 
borrowing.  If return on equity is greater than return on assets, borrowing is a profitability 
endeavor.  If the situation is reversed (i.e., return on equity is less than return on assets), 
borrowing money does not pay.  The projection for the base case suggests that the later situation 
is going to play out.  Of course, it is not possible to know with certainty whether borrowing is 
going to pay in 2021 and beyond. 

In addition to illustrating the performance of the base case in 2021, Table 1 compares the base 
case with four scenarios: higher yield, lower yield, lower variable cost, and higher variable cost.  
The first two scenarios in Table 1 examine the impact of a change in value of farm production 
(i.e., a gross income measure) in the form of 10 percent higher or 10 percent lower yields on 
financial performance.  It is important to note that a change in value of farm production impacts 
both the asset turnover ratio and the operating profit margin ratio.  A 10 percent increase in 
trend yields (decrease in trend yields) causes the asset turnover ratio to increase (decrease) from 
0.170 for the base case to 0.186 (0.153), and the operating profit margin ratio to increase 
(decrease) from 0.015 for the base case to 0.101 (-0.090).  Return on assets and return on equity 
respond sharply to a change in yields.  Note that return on equity is positive, though still smaller 
than return on assets, for the higher yield scenario.  A 10 percent change in value of farm 
production is not large by historical standards.  Value of farm production for the case farm 
declined by more than 10 percent in 2013 and increased by more than 10 percent in 2011. 

The third and fourth scenarios in Table 1 examine the impact of a 10 percent change in variable 
cost on financial performance.  For purposes of this article, variable cost exclude cash rent, labor 
cost, and depreciation.  Because it does not change value of farm production, a change in 
variable cost does not impact the asset turnover ratio.  A 10 percent decrease (increase) in 
variable cost causes the operating profit margin ratio to increase (decrease) from 0.015 for the 
base case to 0.066 (-0.037).  Though the impact of changing variable cost is not as large as the 
impact of changing value of farm production, the resulting change in financial performance is 
still relatively large.  Under the reduction in variable cost scenario, return on assets and return 
on equity both increased approximately 1 percent.  

The results in Table 1 illustrate the importance of stress testing financial performance.  Also, 
they reveal the importance of managing costs without having a detrimental impact on yields.  
The Du Pont financial analysis model can also be used to examine the impact of expansion or 
asset purchases on financial performance.  As an example, Table 2 illustrates the impact on 
financial performance associated with purchasing 150 acres that are currently be cash rented by 
the farm.  The land is purchased with a 35 percent cash down payment and by borrowing the 
remaining 65 percent.  Purchasing 150 acres resulted in a lower asset turnover ratio and a higher 
operating profit margin ratio.  Return on assets and return on equity were similar for the base 
case and land purchase scenarios.  Though not discussed in this article, in addition to examining 
the impact on financial performance associated with a large asset purchase, it would also be 
important to examine the impact on liquidity and solvency.  For example, working capital per 
acre would decline from $892 for the base case to $746 as a result of the land purchase.     
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This article examined the relationship between profitability and financial efficiency ratios, and 
the impact of changes in value of farm production, variable cost, or purchasing rather than 
leasing land on financial performance.  A 10 percent change in value of farm production or 
variable cost had a large impact on financial performance.  Even a small change in value of farm 
production or cost can have a significant impact on financial performance.  Another illustration 
examined the impact of a change in land ownership.  Purchasing 150 acres of land that was 
previously cash rented resulted in a decline in the asset turnover ratio and an increase in the 
operating profit margin ratio.  Rates of return on assets and equity were similar between the 
base case and the case that examined the purchase of 150 acres.  Given the sensitivity of 
financial performance to operational changes, it is important to examine the impact of these 
changes on profitability and financial efficiency.  The Du Pont financial analysis model is useful 
when analyzing the impact of operational changes. 
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Measuring Repayment Capacity and Farm 
Growth Potential

By Michael Langemeier	

IN TR ODUC T ION 	
Repayment capacity measures include the capital debt repayment capacity, capital debt 
repayment margin, replacement margin, term debt and capital lease coverage ratio, and 
replacement coverage ratio (Farm Financial Standards Council).  Capital debt repayment 
capacity, capital debt repayment margin, and the term debt and capital lease coverage ratio 
address a farm’s ability to repay operating loans and to cover the current portion of principal 
and interest due on noncurrent loans such as a machinery, building, or land loan.  The 
replacement margin and the replacement margin coverage ratio enable borrowers and lenders to 
evaluate whether a farm has sufficient funds to repay term debt and replace assets.  For a farm 
to grow, it is essential that the replacement margin be large enough to repay term debt, replace 
assets, and purchase new assets, and that the replacement coverage ratio be greater than one.  
This article defines and illustrates the use of key repayment capacity measures. 

DEFIN ITI ON S 	
The capital debt repayment capacity margin is computed by subtracting interest expense on 
term debt, principal on term debt and capital leases, and unpaid operating debt from prior 
periods from capital debt repayment capacity.  Table 1 illustrates the computation of the 
projected capital debt repayment capacity for 2020 for a case farm in west central Indiana, 
which will be discussed more below.  Essentially, to compute this measure, a farm subtracts 
family living expenses and income and self-employment taxes from a sub-total consisting of 
accrual net farm income, off-farm income, and depreciation.  The capital debt repayment 
margin enables borrowers and lenders to evaluate the ability of a farm to generate the necessary 
funds to repay the current portion of term or noncurrent debt.  For this to happen, accrual net 
farm income, off-farm income, and depreciation have to be large enough to cover family living 
expenses, income and self-employment taxes, principal and interest on term debt, and unpaid 
operating debt from prior periods.  It is important to note that the appropriate margin will vary 
among farms, and depends on the size of the farm and the type of enterprises produced.   
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The term debt and capital lease coverage ratio is closely related to the capital debt repayment 
margin.  To compute this ratio, divide capital debt repayment capacity by principal and interest 
on term debt.  A ratio greater than one indicates that the farm has enough funds to cover 
principal and interest on term debt. 

The replacement margin and the replacement margin coverage ratio take the analysis one step 
further.  The replacement margin is computed by subtracting cash used for capital replacement 
from the capital debt repayment margin.  This measure enables a borrower to evaluate a farm’s 
ability to repay term debt and replace assets.  It can also be used to evaluate a farm’s ability to 
acquire additional assets.  Cash used for capital replacement can be measured using actual 
capital purchases (more specifically the portion of capital purchases that need to be paid for in 
the first year) or depreciation.  The idea behind using depreciation is straightforward.  
Depreciation represents wear and tear, and obsolesce of machinery and buildings.  Over the 
long-run, a farm needs to be able to replace machinery that is wearing out, to be able to afford 
new technology, and to be able to expand.  We typically recommend using depreciation plus 
another 10 to 20 percent of depreciation as the farm’s measure of cash used for capital 
replacement.  This amount will likely not be covered every year.  However, over the long-run, it 
is essential that the replacement margin be positive.  Without a positive replacement margin, a 
farm will not be able to fully replace depreciable assets or grow.  Like the capital debt repayment 
margin, the replacement margin varies by farm size and type.  

The replacement margin coverage ratio is closely related to the replacement margin.  To 
compute this ratio, divide capital debt repayment capacity by the sum of principal and interest 
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on term debt, unpaid operating debt in prior periods, and cash used for capital replacement.  If 
the replacement margin coverage ratio is greater than one, the farm has sufficient funds to repay 
term debt and replace assets. 

C AS E F AR M E X AMPL E 	
Table 1 provides an illustration of the repayment capacity measures discussed above for a case 
farm in west central Indiana.  This case farm has 3000 acres of corn and soybeans.  Cash used 
for capital replacement was computed by multiplying depreciation by 1.15.  This ensures that 
there are enough funds available long-term to replace equipment and to expand.  The 
information in table 1 is based on projections in mid-September rather than actual data.  It is 
often useful to compute both actual and projected repayment capacity measures.   

Projected capital debt repayment capacity for the case farm is $212,706.  This amount is large 
enough to cover principal and interest on term debt.  Consequently, the farm’s capital debt 
repayment margin is a positive $100,612.  The replacement margin, however, is negative 
indicating that the farm is not expected to generate enough funds in 2020 to cover both term 
debt obligations and to replace assets.  This is also signified by a replacement margin coverage 
ratio that is less than one or less than 100 percent. 

Because of the negative projected replacement margin in 2020, it is important for this farm to 
evaluate whether the replacement margin is positive over the long-run.  Figure 1 presents the 
capital debt repayment margin and the replacement margin for the case farm from 2007 to 
2019.  As a frame of reference, average value of farm production and average net farm income 
from 2007 to 2019 were $2,094,978 and $375,007, respectively.  The capital debt repayment 
margin was negative in 2015, but positive in every other year.  The average capital debt 
repayment margin was $356,131.  This margin was particularly strong from 2007 to 2013.  The 
replacement margin was negative in 2014, 2015, and 2017.  The long-run average replacement 
margin was $198,774, indicating that the farm has the ability to cover both term debt obligations 
and replace assets.  Whether the replacement margin is large enough in the long-run to bring 
another family member into the business or expand rapidly would need further analysis.  

Some individuals prefer to use coverage ratios rather than dollar amounts to evaluate a farm’s 
repayment capacity.  Figure 2 presents trends in the term debt coverage ratio and replacement 
margin coverage ratio for the case farm.  This figure contains similar information to that 
illustrated in figure 1. 
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C ON C L UDIN G C OMMEN TS 	
Repayment capacity measures are used to evaluate the ability of a farm to repay term debt and 
replace assets.  This article focused on the capital debt repayment margin, the term debt and 
capital lease coverage ratio, the replacement margin, and the replacement margin coverage 
ratio.  A positive capital debt repayment margin and a term debt and capital lease coverage ratio 
greater than one indicates that a farm has generated enough funds to repay term debt.  A 
positive replacement margin and a replacement margin coverage ratio greater than one signals 
that a farm has generated enough funds to repay term debt and replace assets.  The replacement 
margin and the replacement margin coverage ratio can also be used to gauge a farm’s ability to 
expand.  

Repayment capacity measures for a case farm in west central Indiana were illustrated.  The case 
farm had enough funds to repay term debt, but not enough funds to fully replace assets in 2020. 
The farm’s average replacement margin since 2007, however, was positive.  For this farm to 
expand in the future, the average replacement margin over the next five to ten years will also 
need to be positive. 

______ 

R EFER EN C ES  
Farm Financial Standards Council.  “Financial Guidelines for Agriculture”, January 2017. 
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Benchmarking Crop Machinery Investment 
and Cost per Acre

By Michael Langemeier	

The continued increase in the size of tractors, combines, and other machinery has enabled farms 
to operate more acres and reduce labor use per acre.  However, this increase in machinery size 
also makes it increasingly important to evaluate the efficient use of machinery.  Two commonly 
used benchmarks to evaluate the efficient use of machinery are machinery investment per acre 
and machinery cost per acre.  This article illustrates the computation of machinery investment 
and cost for a case farm in west central Indiana and compares these values to machinery 
investment and cost benchmarks. 

Machinery investment per acre is computed by dividing total crop machinery investment (i.e., 
investment in tractors, combines, and other machinery) by crop acres or harvested acres.  In 
regions where double-cropping is prevalent, using harvested acres gives a more accurate 
depiction of machinery investment. 

Machinery investment per acre typically declines with farm size.  It is important for farms to 
compare machinery investment per acre with similarly sized farms and to examine the trend in 
this value for a particular farm.  A farm with relatively high machinery investment per acre 
needs to determine whether this high value is a problem.  If the farm faces serious labor or 
timeliness constraints, their machinery investment per acre may be relatively high.  However, if 
their machinery investment per acre is high due to the purchase of assets used to mitigate 
income tax obligations, the farm needs to think about whether this is a profitable long-term 
strategy (i.e., is the farm going to exhibit higher costs per acre due to this strategy). 

Machinery cost per acre is computed by summing depreciation, interest, property taxes, 
insurance, building expense, leasing, repairs, fuel and lubricants, and custom hire and rental 
expense; and dividing the resulting figure by crop acres or harvested acres.  Interest should 
include both cash interest paid and an opportunity charge on machinery and equipment that is 
owned.  Again, in regions where double-cropping predominates, using harvested acres is 
preferable. 

Machinery investment and cost for a case farm is presented in table 1.  This case farm has 1500 
acres of full-season corn and 1500 acres of full-season soybeans.  If this farm had livestock, the 
relevant machinery investment and cost figures for the livestock operation would need to be 
excluded from total machinery investment and cost to compute the values in table 1.  Machinery 
investment per acre for this farm is approximately $453.  Machinery costs include depreciation, 
interest, insurance, building expense, repairs, and fuel and lubricant.  The depreciation reported 
in table 1 represents economic depreciation rather than tax depreciation.  Economic 
depreciation is approximated using purchase prices, salvage values, useful life, and straight-line 
depreciation for each piece of machinery.  This farm does not custom hire or lease machinery so 
the values for these items are zero in table 1.  Interest was computed my multiplying machinery 
investment by a long-term interest rate (6%).  Machinery cost per acre for the case farm is 
approximately $125. 
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Unfortunately, crop machinery benchmarks are not readily available.  However, some 
information is available from farm management association programs in Illinois, Kansas, and 
Minnesota (e.g., Center for Farm Financial Management; Langemeier and Ibendahl).  For a 
farm with 3000 crop acres, machinery investment per acre and machinery cost per acre are 
typically below $475 and $110 per acre, respectively.  The case farm’s value of crop machinery 
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investment is slightly below the benchmark.  However, machinery cost per acre is higher than 
the benchmark.  This farm should compare individual cost items to benchmarks, and try to 
analyze machinery costs per acre for each enterprise. 

It is also important to note that this farm has strong labor benchmarks.  Given the potential 
tradeoff between labor cost and machinery cost, it is often important to compute both labor and 
machinery benchmarks. 

This article defined, described, and illustrated the use of crop machinery investment and cost 
benchmarks for a case farm.  The case farm had values that were similar to the benchmark 
targets.  Related articles in this series discuss profitability and financial efficiency benchmarks, 
repayment capacity benchmarks, and labor benchmarks.  

_____ 

R EFER EN C ES  
Center for Farm Financial Management, University of Minnesota, FINBIN database, accessed 
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Benchmarking Labor Efficiency and 
Productivity

By Michael Langemeier	

It takes a lot of family and hired labor to run modern farms.  Labor is an important and costly 
input and farm managers need to ask if they are getting the efficiency and productivity needed 
from that labor to be competitive.  One way to evaluate this question is to use benchmarks 
created using data from similar farms.  Labor benchmarks should include family and operator 
labor as well as hired labor.  In this article, labor efficiency and productivity measures are 
illustrated for a case farm in west central Indiana and compared to benchmark targets. 

This article focuses on two labor benchmarks: labor efficiency (a cost measure) and labor 
productivity (an output measure).  Labor efficiency is computed by dividing total labor cost 
(hired labor plus family and operator labor) by gross revenue.  Hired labor cost and gross 
revenue can be found on the farm’s income statement.  Family and operator labor can be 
represented by family withdrawals, which can be found on the farm’s sources and uses of funds 
statement.  The income statement and sources and uses of funds statement were illustrated in 
previous articles in this series.  Labor productivity is computed by dividing gross revenue by the 
number of workers.  If all of the employees, including the operator or operators, are fully 
employed, it is relatively easy to compute the number of workers.  It is relatively more difficult 
to compute this figure when employing part-time or seasonal workers.  If some of the hired 
labor is seasonal or part-time, the total months worked by all hired and seasonal employees 
should be summed and then divided by 12 to arrive at the number of workers. 

If labor efficiency is relatively high and labor productivity is relatively low, it may indicate that 
the farm is going to have difficulty supporting all of the farm employees.  Timeliness of 
operations should be incorporated into the evaluation of whether a farm has excess labor.  
Conversely, if labor efficiency is relatively low and labor productivity is relatively high, it is 
important to check the efficiency of machinery use.  Sometimes a farm will be efficient with 
respect to labor, but have relatively high machinery benchmarks, or be inefficient with respect to 
labor, but have relatively low machinery benchmarks.  Ideally, a farm would like to be 
competitive with respect to both labor and machinery. 

Labor efficiency and productivity for a case farm in west central Indiana is presented in table 1.  
This case farm has 1500 acres of corn and 1500 acres of soybeans.  The number of workers 
represents the operator, one full-time hired employee, and several part-time employees.  Labor 
efficiency for this farm is approximately 6.6 percent.  Gross revenue per worker is approximately 
$976,000 for the case farm.  Information available from farm management association 
programs in Illinois, Kansas, and Minnesota suggest that for this size and type of farm, labor 
efficiency should be below 10 percent and labor productivity should be above $500,000 per 
worker.  The benchmark values for the case farm achieved these targets.  As noted above, this 
farm should also check its machinery benchmarks to determine whether it is doing a good job of 
controlling both machinery and labor costs. 
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This article defined, described, and illustrated labor efficiency and productivity measures for a 
case farm.  The case farm had labor benchmarks that met the specified targets.  Other articles in 
the financial management series discuss profitability and financial efficiency benchmarks, 
repayment capacity benchmarks, and machinery investment and cost benchmarks. 
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Benchmarking Profitability and Financial 
Efficiency
By Michael Langemeier	

This article is one of a series of articles that examine financial statements and financial analysis. 
In this article, a case farm in west central Indiana is used to illustrate financial performance 
benchmarks for profitability and financial efficiency ratios. 

Table 1 contains the profitability and financial efficiency ratios for the case farm for 2019 and 
2010 to 2019, the latest ten-year period.  Tables 2 and 3 contain definitions for each ratio, as 
well as the computation of each ratio for the case farm, using 2019 information.  The case farm 
values were obtained from the balance sheet, the income statement, and the sources and uses of 
funds statement, all of which are illustrated in other articles in this series.  Table 4 contains a 
financial scorecard for profitability and financial efficiency ratios.  Ideally, a farm would like to 
be in the “green” region for each ratio illustrated in table 4.  This is often not possible, which 
emphasizes the importance of analyzing the ratios as a group rather than focusing on one or two 
of the ratios. 
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Before analyzing each ratio, let’s define some of the terms and ratios.  EBITA (Earnings Before 
Interest, Taxes, and Amortization), as the name implies, is used to cover interest, taxes, and 
amortization, which includes depreciation.  Net farm income is used for family living, to repay 
debt, and to purchase new and used assets.  Though these two measures are extremely 
important to monitor over time on a particular farm, due to the fact that these two measures 
depend on a farm’s size, it seldom makes sense to compare EBITA and net farm income with 
other farms.  Because they take into account farm size, the profitability measures other than 
EBITA and net farm income presented in tables 1 and 2 are more useful when making 
comparisons across farms.  The “green” region for the operating profit margin ratio, rate of 
return on farm assets, and rate of return for farm equity are 20 percent, 7 percent, and 8 
percent, respectively.  It is important to note that the “green” region for the rate of return on 
farm equity is higher than the “green” region for the rate of return on farm assets.  If a farm is 
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effectively utilizing borrowed funds, the rate of return on farm equity will be higher than the rate 
of return on farm assets.  Also, it is important to note that the rates of return exclude asset 
appreciation during the year (e.g., increase in land values during the year).  Thus, these rates of 
returns reflect the earning capacity of the farm rather than investment returns. 

Financial efficiency ratios include the asset turnover ratio, the expense ratios, and the net farm 
income ratio.  The “green” region for the asset turnover ratio is 35 percent.  This ratio varies 
widely among farm types and land tenure.  Livestock farms and farms with a relatively higher 
percent of owned land tend to have lower asset turnover ratios.  The asset turnover ratio 
monitors how efficiently a farm is utilizing its asset base.  If assets are utilized more efficiently, 
the farm will have a relatively high asset turnover ratio.  The “green” regions for the other 
efficiency ratios are 55 percent for the operating expense ratio, 7.5 percent for depreciation and 
interest expense ratios, and 30 percent for the net farm income ratio.  The summation of 
operating expense ratio, depreciation expense ratio, interest expense ratio, and net farm income 
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ratio is 100 percent.  So, if net farm income as a percent of value of farm production is relatively 
high for a particular farm, one or more of the expense ratios will be relatively low for this farm. 

Many financial analysts focus on the relationship between the operating profit margin ratio, the 
asset turnover ratio, and the rate of return on farm assets.  If we multiply the operating profit 
margin ratio by the asset turnover ratio, we obtain the rate of return on farm assets.  This tells us 
that if we want to improve the rate of return on farm assets, we will need to increase profitability 
or earnings (i.e., the operating profit margin ratio), the efficiency with which we utilize assets or 
turns (i.e., the asset turnover ratio), or both of these measures. 

Now let’s focus on the ratios for the case farm, starting with the profitability ratios.  The 
operating profit margin, the rate of return on farm assets, and the rate of return on farm equity 
were in the “red” region of the financial scorecard in 2019 and in the “yellow” region for the 
latest ten-year period.  For both columns in table 1, the rate of return on farm equity was lower 
than the rate of return on farm assets.  It is also worth noting that the average ten-year profit 
margin for the case farm (0.142) was higher than the median ten-year ratio (0.128) for crop 
farms included in the FINBIN database.  The top quartile had an average ratio of approximately 
0.295, so the value for the case farm is well below the benchmark for the top quartile.  The profit 
margin for the case farm in 2019 was slightly higher than the median for the crop farms 
included in the FINBIN database, which was 0.071. 
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The asset turnover ratio for the case farm was approximately 19.1 percent for 2019 and 21.1 
percent for the latest ten-year period.  In both instances, the ratio was in “red” region of the 
financial scorecard.  The depreciation and interest expense ratios for the latest ten-year period 
were in the “green” regions of the scorecard, however, the operating expense ratio and the net 
farm income ratio were in the “red” region. 

This article defined, described, and illustrated profitability and financial efficiency for a case 
farm.  Ratios for the case farm were compared to financial scorecard values.  The case farm 
compared unfavorably with respect to the benchmarks for several of the ratios.  Often ratios 
identify problems, but do not pinpoint possible remedies to these problems.  This is true for the 
case farm.  In addition to examining ratios for the last several years, the case farm should 
compare specific cost items for the case farm to benchmarks for these cost items. 

_____ 
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Benchmarking Repayment Capacity 
Measures
By Michael Langemeier	

This article is one of a series of financial management articles that examine financial statements 
and financial analysis.  In this article, repayment capacity measures are illustrated for a case 
farm and discussed. 

Table 1 contains the definitions of the pertinent repayment capacity measures.  This table also 
contains values for a case farm in west central Indiana using 2019 data.  The case farm values 
were obtained from the balance sheet, the income statement, and the sources and uses of funds 
statement, all of which are illustrated in other articles in this series.  Repayment capacity 
measures include capital debt repayment capacity, capital debt repayment margin, replacement 
margin, term-debt coverage ratio, and replacement margin coverage ratio. 

Capital debt replacement capacity, capital debt replacement margin, and replacement margin 
measure a farm’s ability to repay debt and replace assets.  These three ratios are calculated 
sequentially.  The replacement margin will be positive if the farm can cover all debt payments 
and replace assets.  For this ratio to be positive, capital debt repayment capacity (net farm 
income plus depreciation plus interest on term debt minus family living withdrawals minus 
income and self-employment taxes) must be greater than principal and interest payments, and 
net asset purchases (asset purchases minus asset sales). 

The term-debt coverage ratio provides a measure of the farm’s ability to cover all term debt.  The 
greater the ratio is over 1, the greater the margin to cover term debt obligations.  The 
replacement margin coverage ratio measures a farm’s ability to cover term debt and asset 
purchases.  The greater the ratio is over 1, the greater the margin to cover term debt and asset 
purchases. 

Table 2 summarizes the case farm values for the repayment capacity measures.  Stoplight 
terminology can be used to evaluate repayment capacity measures.  A negative replacement 
margin, a term-debt coverage ratio below 1, or a replacement margin coverage ratio below 1 
would be in the “red” region.  The measures for the case farm are in the “green” region.  The 
repayment capacity measures illustrated in table 2 suggest that the case farm has sufficient 
funds to cover debt obligations and asset purchases.  In particular, it is important to note that 
the replacement margin is positive and that the replacement margin coverage ratio is greater 
than one. 

Though not shown in this article, it is also very important to determine whether the replacement 
margin is positive in the long-run (e.g., latest ten-year period).  If it is not, the farm has had 
difficulty replacing depreciable assets in a timely fashion.  Under this scenario, it is also likely 
that the farm will having trouble expanding the business, including bringing another family 
member into the business.  The average replacement margin for the case farm for the latest ten-
year period (2010 to 2019) was approximately $116,000. 
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This article defined, described, and illustrated repayment capacity measures for a case farm.  
The case farm had sufficient funds to cover debt obligations and asset purchases.  Other articles 
in the financial management series discuss profitability and financial efficiency benchmarks, 
crop machinery benchmarks, and labor benchmarks. 
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Operating Profit Margin Benchmarks
By Michael Langemeier and Elizabeth Yeager	

This article examines trends in the operating profit margin for a sample of farms over a ten-year 
period and develops financial performance benchmarks.  Specifically, using KFMA whole-farm 
data for farms with continuous data from 2010 to 2019, the operating profit margin ratio is 
computed for each farm and year.  Also, the operating profit margin ratio and corresponding 
farm characteristics are compared across financial performance quartiles.  

VAR I ABL E DE FIN ITION S  AN D  S UMM AR Y  S T ATIS TI C S 
The operating profit margin ratio was computed by adding interest expense and subtracting 
unpaid family and operator labor from net farm income and dividing the result by value of farm 
production.  In addition to the operating profit margin, other variables compared across profit 
margin quartiles included value of farm production, net farm income, interest, unpaid family 
and operator labor, total assets, total debt, total expense ratio, adjusted total expense ratio, 
economic total expense ratio, asset turnover ratio, debt to asset ratio, percent of farms with 
positive cash flow, percent of farms financially stressed, percent of farms with expense ratios 
below 1.00, and percent of farms in four value of farm production categories (i.e., less than 
$250,000 in value of farm production; value of farm production between $250,000 and 
$500,000; value of farm production between $500,000 and $1,000,000; and value of farm 
production greater than $1,000,000).  The total expense ratio was computed by summing cash 
costs, accrual adjustments to costs, and depreciation, and dividing the result by value of farm 
production.  The adjusted total expense ratio was computed by adding unpaid family and 
operator labor to the expenses included in the total expense ratio and dividing by value of farm 
production.  An adjusted total expense ratio below 1.00 indicates that a farm was able to cover 
accrual expenses, depreciation, and unpaid family and operator labor.  The economic total 
expense ratio was computed by adding the opportunity cost on net worth to the expenses in the 
adjusted total expense ratio and dividing by value of farm production.  If the economic total 
expense ratio was below 1.00, the farm or group of farms was covering all accrual and 
opportunity expenses, and was earning an economic profit.  A farm was considered financially 
stressed if it had an adjusted total expense ratio above 1.00 and had a debt to asset ratio above 
0.70.  

Table 1 presents the summary statistics for the 437 KFMA farms with continuous data from 
2010 to 2019.  Value of farm production averaged $651,546 and net farm income averaged 
$127,473.  The average profit margin was 0.113 or 11.3 percent while the average asset turnover 
ratio was 0.234.  The average total expense ratio, adjusted total expense ratio, and economic 
total expense ratio were 0.804, 0.919, and 1.099, respectively.  As indicated by the percent of 
farms with an adjusted total expense ratio below 1.00, approximately 64 percent of the farms 
covered accrual expenses, depreciation, and unpaid family and operator labor.  Approximately 
12 percent of the farms covered all accrual and opportunity costs and thus were earning an 
economic profit.  Approximately 1.6 percent of the farms were, on average, financially stressed. 
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PR OFIT  M AR G IN QU AR TIL ES   
Table 2 presents the summary statistics for each profit margin ratio quartile.  These tables were 
created using ten-year average data for each farm.  The first quartile represents farms in the 
bottom quartile while the fourth quartile represents farms in the top quartile.  The farms in the 
top profit margin quartile had an average operating profit margin ratio of 0.218 or 21.8 percent. 
In contrast, the farms in the bottom profit margin quartile had an average operating profit 
margin ratio of -0.094.  The farms in the bottom profit margin quartile had relatively high 
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expense ratios.  In fact, none of the farms in the bottom profit margin quartile were able to cover 
accrual expenses, depreciation, and unpaid family and operator labor, and only 77 percent of the 
farms covered accrual expenses and depreciation (i.e., had a total expense ratio below 1.00).  
Though their performance was relatively low, only 3.6 percent of the farms in the bottom 
quartile were financially stressed.  All of the farms in the top quartile covered accrual expenses, 
depreciation, and unpaid family and operator labor.  Moreover, approximately 35 percent of the 
farms in the top profit quartile earned an economic profit.  The farms in the top profit margin 
quartile tended to be larger than the farms in the bottom quartile.  However, there were farms in 
each farm size category in the top quartile. 

Figure 1 presents the average annual operating profit margin ratio for the entire sample of farms 
and for those farms in the top quartile.  The average profit margin for the entire sample was 
negative in 2015, and close to zero in 2016.  For farms in the top quartile, the average profit 
margin ranged from 3.7 percent in 2015 to 10.8 percent in 2016 for these same years.  Figure 1 
also stresses the importance of using multiple years to benchmark farms.  For example, a 20 
percent profit margin was relatively easy to attain in 2010 and 2011.  From 2015 to 2017, this 
benchmark would have been very difficult to achieve. 

The results in table 2 are consistent with FINBIN data (University of Minnesota, Center for 
Farm Financial Management).  Rather than using quartiles, FINBIN reports use deciles.  Using 
FINBIN data from 2010 to 2019, farms in the bottom 20 percent and 30 percent had average 
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operating profit margin ratios of -11.5 and -4.3 percent, respectively.  Farms in the top 30 
percent and 20 percent had an average operating profit margin ratio of 25.7 and 32.7 percent. 

PR OFIT  M AR G IN PER S IS T EN C E 
In addition to examining the profit margin quartiles for the ten-year period, we examined how 
common it was for farms in the bottom or top profit margin quartile from 2010 to 2014 to also 
be in the bottom or top profit margin quartiles from 2015 to 2019.  For the ten-year period, there 
were 110 and 109 farms in the bottom and top profit margin quartiles, respectively.  
Approximately 56 percent and 53 percent of the farms in the bottom and top quartiles, 
respectively, were in the bottom and top profit margin quartiles for both of the five-year periods. 

The characteristics of farms in the bottom and top profit margin quartiles from 2010 to 2014 
and from 2015 to 2019 are presented in table 3.  The operating profit margin for the farms that 
were consistently in the top profit margin was 0.244 or 24.4 percent.  This group of farms 
tended to be larger, and to have a higher asset turnover ratio than the group of farms in bottom 
quartile for both five-year periods. 

C ON C L UDIN G C OMMEN TS  
In summary, this paper examined the financial performance for a sample of KFMA farms over a 
ten-year period.  Farms in the bottom quartile had a negative operating profit margin ratio 
indicating that they were not able to fully cover accrual expenses, depreciation, and unpaid 
family and operator labor.  The average operating profit margin ratio for the sample of farms 
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was 11.3 percent.  In contrast, the average operating profit margin ratio for farms in the top 
profit margin quartile was 21.8 percent, or 10.5 percent higher than the average profit margin. 
For farms that were in the top quartile during the 2010 to 2014 and 2015 to 2019 periods, the 
average profit margin was 24.4 percent.  Based on the results in this paper, farms are 
encouraged to use an operating profit margin ratio of at least 20 percent as their benchmark. 

Results also stress the importance of using several years of data to benchmark financial 
performance and suggest that it is possible for farms to have a sustained competitive advantage. 
Given the wide variability of financial performance documented in this study, a further 
examination of the characteristics of the farms in the top profit margin quartile, including 
obtaining information pertaining to management styles, experience, and decision-making 
abilities, would be a fruitful area for further research.    
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Persistence in Financial Performance
By Michael Langemeier and Elizabeth Yeager	

This article examines the persistence of financial performance measures for a sample of farms 
over a five-year period.  Specifically, using KFMA whole-farm data for farms with continuous 
data from 2015 to 2019, the operating profit margin ratio is computed for each farm and year.  
The number of years each farm was in the top and bottom performance quartiles is computed 
and discussed.  Also, the operating profit margin ratio and corresponding farm characteristics 
are compared across financial performance quartiles.  The operating profit margin ratio was 
computed by adding interest expense and subtracting unpaid family and operator labor from net 
farm income and dividing the result by value of farm production. 

In addition to the operating profit margin, other variables compared across profit margin 
quartiles included value of farm production, net farm income, interest, unpaid family and 
operator labor, total assets, total debt, total expense ratio, adjusted total expense ratio, 
economic total expense ratio, asset turnover ratio, debt to asset ratio, percent of farms with 
positive cash flow, percent of farms financially stressed, percent of farms with expense ratios 
below 1.00, and percent of farms in five value of farm production categories (i.e., less than 
$250,000 in value of farm production; value of farm production between $250,000 and 
$500,000; value of farm production between $500,000 and $1,000,000; and value of farm 
production greater than $1,000,000).  The total expense ratio was computed by summing cash 
costs, accrual adjustments to costs, and depreciation, and dividing the result by value of farm 
production.  The adjusted total expense ratio was computed by adding unpaid family and 
operator labor to the expenses included in the total expense ratio and dividing by value of farm 
production.  An adjusted total expense ratio below 1.00 indicates that a farm was able to cover 
accrual expenses, depreciation, and unpaid family and operator labor.  The economic total 
expense ratio was computed by adding the opportunity cost on net worth to the expenses in the 
adjusted total expense ratio and dividing by value of farm production.  If the economic total 
expense ratio was below 1.00, the farm or group of farms was covering all accrual and 
opportunity expenses, and was earning an economic profit.  A farm was considered financially 
stressed if it had an adjusted total expense ratio above 1.00 and had a debt to asset ratio above 
0.70.  

Table 1 presents the summary statistics for the 601 KFMA farms with continuous data from 
2015 to 2019.  Value of farm production averaged $628,904 and net farm income averaged 
$76,024.  The average operating profit margin ratio was 0.033 or 3.3 percent while the average 
asset turnover ratio was 0.207.  The average total expense ratio, adjusted total expense ratio, 
and economic total expense ratio were 0.879, 1.008, and 1.227, respectively.  As indicated by the 
percent of farms with an adjusted total expense ratio below 1.00, approximately 39 percent of 
the farms covered accrual expenses, depreciation, and unpaid family and operator labor.  
Approximately 7.5 percent of the farms covered all accrual and opportunity costs and thus were 
earning an economic profit.  Approximately 3.3 percent of the farms were, on average during the 
five-year period, financially stressed. 
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Table 2 presents the number of farms and percent of farms by profit margin category.  Farms in 
the first category were in the top or bottom quartile for all five years.  Only 18 farms, or 3.0 
percent of the farms, were in the top profit margin quartile for all five years.  Approximately 18.8 
percent of the farms were in the top profit margin category for three, four, or five years (i.e., in 
the first, second, or third top profit margin categories).  Approximately 20.5 percent of the farms 
were in the bottom profit margin category for three or more years (i.e., in the first, second, or 
third bottom profit margin categories).  It is important to note that approximately 43 percent of 
the farms were never in the bottom profit margin category. 

Variable comparisons among the profit margin quartiles can be found below.  Before discussing 
this information, some of the characteristics of the 18 farms that were consistently in the top 
profit margin quartile will be discussed.  The average operating profit for this group was 0.253 
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or 25.3 percent.  The average asset turnover ratio for this group was 0.159 and the average 
return on assets, not including capital gains on land, was 4.0 percent.  The average value of farm 
production for this group of farms was $1,516,800, more than double the average value of farm 
production for the entire sample of farms.  All of these farms were covering accrual expenses, 
depreciation, and unpaid family and operator labor.  Moreover, approximately 39 percent of the 
farms in this group were earning an economic profit.  
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Table 3 presents the summary statistics for the operating profit margin ratio quartiles.  This 
table was created using five-year average data for each farm.  The farms in the top profit margin 
quartile had an average operating profit margin ratio of 0.165 or 16.5 percent (Table 3).  In 
contrast, the farms in the bottom profit margin quartile had an average operating profit margin 
ratio of -0.265.  The farms in the bottom profit margin quartile also had a relatively low asset 
turnover ratio and relatively high expense ratios.  In fact, only 44.4 percent of farms in the 
bottom profit margin quartile covered accrual expenses and depreciation (i.e., had a total 
expense ratio below 1.00).  In contrast, 26.7 percent of the farms in the top profit quartile 
earned an economic profit. 

Interestingly, financial stress was more severe in the second profit margin quartile than it was in 
the first profit margin quartile.  The primary reason for this relates to the percentage of farms 
with debt to asset ratios over 70 percent.  For the first profit margin category, only 3.3 percent of 
the farms had high debt to asset ratios.  In contrast, 6.7 of the farms in the second profit margin 
category had a high debt to asset ratio.  The percentage of farms for the first profit margin 
quartile with no debt was more than double the percentage of farms in the second profit margin 
quartile with no debt. 

The farms in the top profit margin ratio tended to be larger than the farms in the other profit 
margin categories, and had relatively lower expense ratios.  Despite having a larger average farm 
size, the top quartile contained farms of various sizes.  Approximately 12 percent of the farms in 
the top quartile had a value of farm production below $250,000.  Approximately 29 percent of 
the farms in the top quartile had a value of farm production above $1,000,000.  Given that the 
average value of farm production for farms in the bottom quartile was only $266,016, it is 
interesting to note that 2.7 percent of the farms in the bottom quartile had a value of farm 
production above $1,000,000. 

In summary, this paper examined the persistence of financial performance for a sample of farms 
over a five-year period.  Results suggest that weather and other external factors made it difficult 
for a farm to consistently be in the top profit margin quartile over time.  However, using five-
year average data there was a substantial difference in financial performance between farms in 
the top and bottom quartiles.  For example, farms in the top profit margin ratio quartile had an 
average operating profit margin ratio of 0.165 compared to an average operating profit margin 
ratio for the sample of farms of only 0.033.  

Results also stress the importance of using several years of data to benchmark financial 
performance and suggest that it is possible for farms to have a sustained competitive advantage. 
Given the wide variability of financial performance documented in this study, a further 
examination of the characteristics of the farms in the top profit margin quartile, including 
obtaining information pertaining to management styles, experience, and decision-making 
abilities, would be a fruitful area for further research. 
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O C TO B ER  2 0 2 0  

U.S. Farm Sector Capital Expenditures
By Michael Langemeier	

Real U.S. net farm income is forecasted to be approximately $102.0 billion in 2020, which if 
realized would represent the largest net farm income since 2013.  Real U.S. capital expenditures 
on machinery, buildings, and land improvements peaked in 2014 at $47.9 billion, but are 
forecasted to only be $29.9 billion in 2020.  It will be interesting to see if capital expenditures 
increase in response to potentially higher net farm income in the next couple of years.  This 
article examines trends in capital expenditures and compares capital expenditures to capital 
consumption (i.e., economic depreciation). 

TR EN DS  IN  R E AL  C API T AL  EX PEND ITUR ES  

Figure 1 illustrates real U.S. farm capital expenditures and consumption from 1973 to 2020.  The 
2020 value represents a forecast.  Capital expenditures and consumption are expressed in 2019 
dollars in figure 1.  Capital expenditures include tractors, trucks, autos, machinery, buildings, 
land improvements, and miscellaneous capital expenditures.  Capital consumption represents 
the declining balance of capital stock or economic depreciation.  Using figure 1, two large 
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increases in capital expenditures and two large decreases in capital expenditures have occurred 
since 1973.  The first increase occurred during the 1973 to 1979 period.  During this period, real 
capital expenditures increased from $46.9 billion in 1973 to $59.2 billion in 1979.  The 1979 
peak represents the highest annual capital expenditures level since 1973.  The second increase 
occurred during the 2009 to 2014 period.  During this period, real capital expenditures 
increased from $27.5 billion to $47.9 billion.  The first large decrease in real capital 
expenditures occurred from 1979 to 1986.  Real capital expenditures declined approximately 71 
percent from the 1979 peak to the 1986 trough.  The second large decrease is currently playing 
out.  Since the 2014 peak, real capital expenditures have declined approximately 37 percent. 

An alternative way to examine trends in capital expenditures and consumption is to compute the 
ratio of capital expenditures to capital consumption.  This ratio is depicted in figure 2.  A ratio 
above 1 indicates that capital is being replaced at a rate higher than economic depreciation.  
Conversely, a ratio below 1 indicates that economic depreciation is larger than capital 
replacement.  The average ratio over the 1973 to 2020 period was 1.020, which indicates that on 
average capital replacement exceeded capital consumption.  The annual ratio appears to be quite 
cyclical.  The ratio of capital expenditures to capital consumption was above 1 from 1973 to 
1980, below 1 from 1981 to 1997, above 1 from 1998 to 2013, below 1 from 2014 to 2018, and 
above 1 in 2019 and 2020.  The lowest annual ratios occurred during the 1980s farm financial 
crisis.  As noted above there was a substantial decrease in capital expenditures in the 1980s.  At 
the trough (i.e., 1986), the capital expenditure to capital consumption ratio was only 0.52.  The 
three highest ratios occurred in 2008 (1.73), 2010 (1.47), and 2011 (1.70).  Obviously, U.S. farms 
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replaced a substantial portion of their depreciable capital during the 2007 to 2013 period.  The 
ratio dropped from 0.92 to 0.67 from 2014 to 2016, and then increased to 1.08 in 2020.  The fact 
that the ratio has been above 1 the last couple of years indicates that U.S. farms have been able 
to fully compensate for the decline in machinery value associated with economic depreciation 
through machinery purchases the last couple of years. 

The discussion above applies to total capital expenditures.  The changes in expenditures since 
the most recent peak in 2014 differs among expenditure categories.  Data by expenditure 
category is not available for 2020, so percentage decreases were computed using 2014 and 2019 
data.  The decline in total capital expenditures from 2014 to 2019 was 32.9 percent.  The decline 
in expenditures for tractors (25.3 percent), autos (32.4 percent), and buildings (20.8 percent) 
were lower than the drop in total capital expenditures.  In contrast, expenditures for trucks 
(38.9 percent), machinery (41.0 percent), and land improvements (35.5 percent) were relatively 
higher than the decline in total capital expenditures.    

C AP IT AL  S PEN DIN G D IFF US ION INDE X  
The Federal Reserve Bank of Kansas City (here) has reported a capital diffusion index on a 
quarterly basis since the second quarter of 2002.  This diffusion index is computed by asking 
bankers whether capital spending during a quarter was higher than, lower than, or the same as 
in the year-earlier period.  The index is then computed by subtracting the percentage of bankers 
who responded “lower” from the percentage who responded “higher” and adding 100.  An index 
below 100 indicates that capital spending is relatively lower than the year-earlier period.  
Conversely, an index above 100 indicates that capital spending is relatively higher than the year-
earlier period. 
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Figure 3 reports the capital spending diffusion index from the second quarter of 2002 to the 
second quarter of 2020.  An index below 100 means that a higher percentage of agricultural 
bankers thought capital spending was lower than the percentage of agricultural bankers of 
agricultural bankers that thought capital spending was higher.  The index has been below 100 
since the second quarter of 2013.  The lowest index since then occurred in the third quarter of 
2016 (diffusion index value of 15).  The index value was 50 in the first quarter of 2020 and 31 in 
the second quarter of 2020. 

C ON C L US ION S 
Real capital expenditures on U.S. farms have dropped significantly since 2014.  In addition, the 
capital spending diffusion index reported by the Federal Reserve Bank of Kansas City has been 
below 100 since the second quarter of 2013.  Real net farm income in 2020 is projected to be 
above the long-run average since 1973.  If net farm income remains relatively high the next 
couple of years, we will probably see an increase in capital expenditures for machinery, 
buildings, and land improvements. 

______ 
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U.S. Farm Sector Financial Performance
By Michael Langemeier	

Metrics that can be used to measure farm profitability include earnings before interest, taxes, 
and amortization (EBITA), net farm income, the operating profit margin ratio, return on assets, 
and return on equity (here).  Each of these measures has its advantages and disadvantages.  
When focusing on operating profit, and not capital gains on assets, the operating profit margin 
serves as a useful measure for both internal and external benchmarking.  However, if we want to 
include capital gains on assets in our financial performance metrics, return on assets and return 
on equity are preferable.  This article examines trends in return on assets and its components for 
the U.S. farm sector. 

A recent article indicates that real estate comprises 83 percent of total assets on the U.S. farm 
sector balance sheet (here).  There are two sources of income emanating from land ownership: 
current income and capital gains.  Current income is represented by rental payments (e.g., share 
rent, cash rent) for non-operator landlords and by the net return to land for farm operators.  
Capital gains (losses) represent annual increases (decreases) in land values.        

Data in this article was obtained from information reported by USDA-ERS (here).  Return on 
assets (referred to as total rate of return on farm assets by USDA-ERS) is equal to current 
income (referred to as the rate of return on farm assets from current income by USDA-ERS) 
plus capital gains (referred to as the rate of return on farm assets from real capital gains by 
USDA-ERS).  Current income represents the annual returns to farm sector assets from farm 
operations.  Specifically, what we are referring to as current income in this article is computed 
by adding interest expense and subtracting unpaid labor and management from net farm 
income and dividing the result by average total assets.    Capital gains (losses) measure the 
returns the assets from an increase (decrease) in the assets’ value, apart from their income 
generating potential, and is computed on an annual basis. 

Figure 1 illustrates the components of return on assets for the U.S. farm sector from 1973 to 
2020.  The data for 2020 represents a forecast.  The average return on assets during this time 
period was 7.3 percent.  This rate of return can be disaggregated into current income and capital 
gains.  Current income and capital gains averaged 2.7 and 4.6 percent, respectively, over the 
1973 to 2019 period, which indicates that approximately 64 percent of the return on assets for 
the U.S. farm sector was derived from capital gains. 

From figure 1, it is evident the annual capital gain was considerably more variable than current 
income.  The standard deviation of current income and capital gains was 1.2 and 6.5 percent, 
respectively.  Relative variability can be computed by dividing the standard deviation by the 
average for each measure.  This computation is referred to as the coefficient of variation.  The 
coefficient of variation for return on assets was 0.95.  For current income and capital gains, the 
coefficient of variation was 0.46 and 1.42.  These results suggest that a large proportion of the 
variability of return on assets is due to capital gains and losses.  We can also gauge the relative 
variability by examining downside risk.  Only 5 of 47 years exhibited a negative return on assets 
during the 1973 to 2019 period.  Capital gains were negative for 9 of the 47 years or 19 percent of 
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the years.  In contrast, annual current income was positive for each year.  Of course, for 
individual farms, current income would not be positive every year.   

In summary, the return on assets for the U.S. farm sector since 1973 has averaged 7.3 percent.  
Approximately two-thirds of this return is due to capital gains and losses on assets.  The other 
one-third is derived from current income.  Though it represents a larger contributor to return on 
assets than current income, capital gains on assets are considerably more variable than current 
income.  Moreover, capital gains are not readily available to meet financial obligations, purchase 
assets, or remunerate operators.  Thus, the old adage, farms are cash poor and asset rich.  A 
future article will contrast the national financial performance with results for a specific region of 
the country as well as decompose current income into the operating profit margin ratio and 
asset turnover ratio. 

____ 
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