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Introduction
Previous literature pertaining to production agriculture 
suggests that long-run cost curves are L-shaped (e.g., Hallam, 
1991; Yeager & Langemeier, 2009).  This shape indicates that 
economies of size are present, and more importantly that costs 
drop significantly for the first incremental increases in output 
and then drop at a slower rate thereafter.  The range of output 
in which costs drop rapidly is of course an empirical question.
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Long-run costs described in economic textbooks 
(e.g., Pindyck & Rubinfeld, 2013; Baye, 2010), as 
well as previous literature related to economies 
of size, include both accrual costs and opportunity 
costs. Relevant opportunity costs for farms and 
ranches would include unpaid operator and family 
labor, and an opportunity charge on farm equity.  
Interestingly, financial efficiency ratios suggested 
by the Farm Financial Standards Council (2008) 
and those commonly used to measure financial 
performance, such as the total expense ratio, 
exclude opportunity costs on unpaid operator and 
family labor, and farm equity. A natural question 
to ask is how important these exclusions are to the 
measurement of economies of size.

The objectives of this paper are to examine the 
relationship between three expense ratios: total 
expense ratio; adjusted total expense ratio; and 
economic total expense ratio; and to illustrate 
economies of size for a sample of farms. The total 
expense ratio is one of the efficiency measures 
suggested by the Farm Financial Standards 
Council. This measure includes accrual expenses, 
but excludes opportunity costs. The adjusted total 
expense ratio includes all of the expenses involved 
in the computation of the total expense ratio as well 
as the opportunity costs associated with unpaid 
operator and family labor. This measure is closely 
related to the operating profit margin ratio, one of 
the most important measures of farm profitability. 
The economic total expense ratio includes all 
opportunity costs and is thus closely aligned with 
economic theory. By discussing all three expense 
ratios, this paper bridges the gap between efficiency 
ratios commonly used and economic theory 

pertaining to the measurement of economies of 
size.

Definitions of Expense Ratios
Before describing the data and illustrating how 
the expense ratio values change as output or farm 
size increases, it is important to define the three 
expense ratios used in this paper: total expense 
ratio, adjusted total expense ratio, and economic 
total expense ratio. These three expense ratios are 
used by the Kansas Farm Management Association 
(KFMA) in comparisons and summaries (see Herbel 
& Langemeier for an example using 2010 KFMA 
data). The differences between the three expense 
ratios are related to the inclusion or exclusion 
of opportunity costs. The total expense ratio is 
computed by dividing accrual expenses (cash costs, 
accrual cost adjustments, and depreciation) by 
value of farm production. As indicated above, this 
efficiency ratio is included in the ratios presented 
by the Farm Financial Standards Council.

The other two expense ratios discussed in this 
paper are not included in the ratios suggested by 
the Farm Financial Standards Council. In addition 
to accrual expenses, the adjusted total expense 
ratio accounts for unpaid operator and family labor. 
This ratio is computed by adding unpaid operator 
and family labor to the expenses included in the 
total expense ratio and dividing by value of farm 
production. A ratio below one would indicate that a 
farm or group of farms is covering accrual expenses 
and unpaid operator and family labor. The economic 
total expense ratio is computed by adding an 
opportunity charge on farm equity to the expenses 
included in the adjusted total expense ratio and 
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dividing by value of farm production. A ratio below 
one would indicate that a farm is covering accrual 
expenses, unpaid operator and family labor, and 
the opportunity charge on farm equity. In this 
instance, the farm or group of farms can be thought 
of as earning an economic profit, explaining the 
origination of the name of this expense ratio.

In addition to the three expense ratios (i.e., total 
expense ratio, adjusted total expense ratio, and 
economic total expense ratio), this paper illustrates 
differences in the operating profit margin ratio, the 
asset turnover ratio, the debt to asset ratio, and 
financial stress among farms.  The operating profit 
margin ratio is computed by adding interest and 
subtracting unpaid operator and family labor from 
net farm income, and dividing the result by value 
of farm production.  Based on the items included 
in their computation, there is close relationship 
between the operating profit margin ratio and the 
adjusted total expense ratio. The asset turnover ratio 
is computed by dividing value of farm production 
by average total assets. The rate of return on assets 
can be computed by multiplying the operating profit 
margin ratio by the asset turnover ratio. Farms that 
are financially stressed are not covering accrual 
expenses and unpaid operator and family labor (i.e., 
have an adjusted total expense ratio above 1.00), 
and have a debt to asset ratio above 70 percent.

Value of farm production is used as a measure of 
farm size in this paper. The financial performance 
measures and ratios described above are illustrated 
for the following farm size or value of farm 
production categories: less than $100,000; $100,000 
to $250,000; $250,000 to $500,000; $500,000 

to $1,000,000; and greater than $1,000,000. In 
addition, expense ratios for individual farms are 
illustrated graphically.

To further illustrate differences in per unit costs, 
the farms are divided into operating profit margin 
quartiles. The primary use of this categorization is 
to contrast the percentage of farms in the top profit 
margin quartile among the farm size categories.  
 
Data
Farms in the Kansas Farm Management Association 
with continuous data from 2006 to 2010 are 
included in the analysis. Table 1 reports the median 
values and the averages for the sample of farms. 
Five-year average data is used instead of data from 
a single year to mitigate the impact of weather. 
The median farm size is smaller than the average 
farm size. The average value of farm production 
and net farm income are $430,427 and $108,994 
while the median values are $318,039 and $72,860, 
respectively. Median and average total acres for the 
sample of farms are 1,632 and 2,037, respectively. 
Though not shown in Table 1, the average percentage 
of acres owned is 33.37.

Interest expense, total expense, unpaid operator 
and family labor, opportunity charge on farm equity, 
total debt, and total assets are presented in Table 
1 to enable the reader to compute the financial 
ratios presented. Unpaid operator and family labor 
is computed using data on labor months and a flat 
charge per operator. The opportunity charge for 
a full-time operator averaged $47,210 during the 
study period and ranged from $40,300 in 2006 to 
$52,500 in 2010.  The opportunity charge for part-
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time operators is based on months worked on the 
farm. Wages paid to the operator, or his or her 
family, are not included in the computations. The 
charge for farm equity is computed using a long-run 
average opportunity interest rate of eight percent 
and average farm equity.

Before discussing the average expense ratios, it is 
important to note the magnitudes of the opportunity 
cost items. Average unpaid operator and family 
labor is $50,945 and the average opportunity 
cost on farm equity is $77,409. These amounts 
are considerably higher than hired labor expense 
($15,081) and interest expense ($20,908).   

The average total expense ratio, adjusted total 
expense ratio, and economic total expense ratio 
are 0.747, 0.865, and 1.045, respectively. Note that 
the average adjusted total expense ratio is less than 
one. This indicates that, on average, the farms are 
covering accrual expenses and unpaid operator and 
family labor. Approximately 65 percent of the farms 
are able to cover these expenses. In contrast, only 
33 percent of the farms are able to cover all costs, 
including the opportunity charge on farm equity.

The average profit margin ratio is 0.1834 and the 
average asset turnover ratio is 0.3259. Multiplying 
these two items together yields an average return 
on assets of 0.0598. Note that this measure of 
return on assets excludes capital gains on land.  The 
percentage of farms exhibiting financial stress is 
4.43 percent.

Illustration of Differences in Expense Ratios
Table 2 reports the financial measures for five 
farm size categories. The farms are sorted into 

size categories using average value of farm 
production for each farm. The total expense ratio is 
substantially higher for farms in the smallest farm 
size category, but similar for farms with a value of 
farm production greater than $100,000. The total 
expense ratio for the farms in the smallest value of 
farm production category is 22 percent higher than 
the total expense ratio for the farms in the largest 
value of farm production category.  The differences 
between the farms in the smallest and largest value 
of farm production categories are even wider for the 
adjusted total expense and economic total expense 
ratios. Using the adjusted total expense ratio, the 
difference is 73 percent.  For the economic total 
expense ratio, the ratio for the smallest average 
value of farm production farms is more than double 
the ratio for the farms with the largest average 
value of farm production.

Why do the differences between the expense ratios 
for the farms in the smallest and largest value 
of farm production categories get wider as the 
opportunity costs are added? The answer of course 
relates to differences in opportunity costs among 
the farms. There are two primary reasons for the 
widening of differences in expense ratios between 
small and large farms. First, smaller farms tend to 
hire fewer workers. Because hired labor expense 
is included in total expense, and unpaid operator 
and family labor is excluded, using the total 
expense ratio underestimates total labor costs for 
the smaller farms. Second, the smaller farms tend 
to own more acres. Including cash rent and at the 
same time excluding the opportunity cost on owned 
land underestimates land costs for the smaller 
farms. Combining these two reasons, results in an 
increasing difference in expense ratios as we move 
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from an examination of the total expense ratio to 
an examination of the economic total expense ratio.

Expense ratios below one indicate that expenses, 
and opportunity costs when examining the adjusted 
total expense ratio and the economic total expense 
ratio, are being covered. All of the average total 
expense ratios for the five farm size categories are 
less than one. The average adjusted total expense 
ratio is below one for farms with a value of farm 
production greater than $250,000 while the average 
economic total expense ratio is below one for 
farms with a value of farm production greater than 
$500,000. Because they include opportunity costs, 
comparisons among farms using the adjusted total 
expense ratio and the economic total expense ratio 
are more appropriate than comparisons among 
farms using the total expense ratio. It is particularly 
problematic to compare the total expense ratio 
between a group of farms with no hired labor and 
a group of farms with hired labor. As noted above, 
hired labor is included in the total expenses that 
make up the total expense ratio, but unpaid operator 
and family labor is not. The percent of farms with an 
adjusted total expense ratio and an economic total 
expense ratio less than one increases with farm size. 
Approximately 62 and 77 percent, respectively, of 
the farms with an average value of farm production 
between $500,000 and $1,000,000, and greater 
than $1,000,000 were covering all accrual expenses 
and opportunity costs (i.e., economic total expense 
ratios are less than one). 

The operating profit margin ratio for farms with 
a value of farm production greater than $500,000 
is above the average profit margin ratio. Similarly, 

the asset turnover ratio for farms with a value of 
farm production greater than $500,000 is above the 
average for all farms. The negative profit margin 
for farms with a value of farm production below 
$100,000 reflects the problem these farms have 
in covering unpaid operator and family labor. Only 
four percent of the small farms are in the top profit 
margin quartile (i.e., in the fourth category). In 
contrast, over 51 percent of the farms with a value 
of farm production greater than $1,000,000 are in 
the top profit margin quartile. Thus, it is possible 
for small farms to have above average profitability, 
but it certainly is more difficult for these farms to 
achieve that target.

Financial stress is below average for the farms with 
a value of farm production greater than $500,000.  
These farms tend to be able to cover opportunity 
costs on operator and family labor, making these 
farms relatively less financially stressed.

Figures 1-3 are used to further illustrate the wide 
difference in per-unit costs among farms. Each 
triangle in these figures represents the average 
total expense ratio, adjusted total expense ratio, 
and economic total expense ratio for an individual 
farm. Even after adjusting for the scale of the 
vertical axis, the graphs are clearly not identical. 
The graph for the economic total expense ratio 
shows more variability among the smaller farms 
and less variability among the larger farms than 
the other two graphs. The difference in per-unit 
cost graphs is particularly evident when comparing 
Figures 1 and 3. Computation of the total expense 
ratio does not include the opportunity costs for 
unpaid labor or farm equity.  Because the amount 



2013 JOURNAL OF THE ASFMRA

230

of hired labor and asset ownership varies widely 
among farms, comparing the total expense ratio 
among farms is often like comparing apples and 
oranges, particularly when these comparisons are 
made across farm size categories. When measuring 
economies of size, all accrual and opportunity 
costs should be included.  Thus, the economic total 
expense ratio would be a more appropriate measure 
of economies of size than the total expense ratio 
or the adjusted total expense ratio. The economic 
total expense ratio graph, Figure 3, clearly indicates 
that there are economies of size for the sample of 
farms, and that the long-run average cost for farms 
is L-shaped.

The results in Table 2 and Figures 1-3 suggest that 
the three expense ratios are correlated, though 
certainly not perfectly correlated. Table 3 illustrates 
the correlation of the total expense ratio and the 
adjusted total expense ratio with the economic 
total expense ratio. The correlations with value of 
farm production, the operating profit margin ratio, 
the asset turnover ratio, and the debt to asset ratio 
are also presented in Table 3. All of the correlation 
coefficients in Table 3 are statistically significant at 
the one percent level.

The economic total expense ratio is more highly 
correlated with the adjusted total expense ratio 
and the operating profit margin ratio than the total 
expense ratio. This suggests that in the absence of 
the economic total expense ratio, it would be more 
appropriate to use the adjusted total expense ratio 
or the operating profit margin ratio to measure 
economies of size than the total expense ratio. It is 
also important to note that value of farm production 

is negatively correlated with the economic total 
expense ratio. This negative correlation confirms 
the existence of economies of size for the sample 
of farms. As the average value of farm production 
increases, the economic total expense ratio 
decreases.   
 
Summary and Conclusions
This paper examines the incidence of economies 
of size using three expense ratios: total expense 
ratio; adjusted total expense ratio; and economic 
total expense ratio. The total expense ratio does not 
include opportunity costs on operator and family 
labor, or farm equity. The adjusted total expense 
ratio accounts for the opportunity charge on 
operator and family labor, while the economic total 
expense ratio accounts for all opportunity costs. An 
economic total expense ratio below one would be 
indicative of a farm that is earning economic profit.

Using the total expense ratio or adjusted total 
expense ratio to measure economies of size is 
found to be problematic. The total expense ratio 
appears to bottom out at a value of farm production 
of approximately $250,000 and then increase past 
this point. Because this expense ratio excludes 
opportunity costs, it does not account for the 
facts that farms below $250,000 in value of farm 
production tend to hire fewer additional workers 
and tend to own more of their acres. The adjusted 
total expense ratio, even though it includes the 
opportunity costs on unpaid operator and family 
labor, shows similar tendencies to that of the total 
expense ratio. Expense seems to drop sharply until 
farms reach approximately $250,000 in value of 
farm production and then increase with farm size.
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The importance of including all opportunity costs 
when measuring economies of size was certainly 
evident in this study. The economic total expense 
ratio, which includes all opportunity costs, for the 
sample of farms indicates that there are substantial 
economies of size in Kansas agriculture. The 
economic total expense ratio declined from 1.93 for 
the farms with an average value of farm production 
less than $100,000 to 0.93 for the farms with an 
average of value of farm production greater than 
$1,000,000.  Approximately 77 percent of the farms 
with an average value of farm production greater 
than $1,000,000 had an economic total expense 
ratio below one and are thus earning an economic 
profit. 

As noted in this paper, opportunity costs are 
often not included in the computation of expense 
ratios. Among the possible reasons for excluding 
opportunity costs from the computation of expense 
ratios is the difficulty associated with measuring 

opportunity costs. The interpretation problems 
associated with excluding opportunity costs are too 
great to let this reason prevent us from including 
these items in the measurement of economies of 
size. Suggestions regarding the measurement of the 
opportunity costs on unpaid labor and farm equity 
are as follows. For unpaid operator and family 
labor, use labor months and average family living. 
When doing this, it is important to make sure that 
a part-time operator is assigned less than 12 labor 
months. Also, any wages paid to the operator or 
family should be excluded. These wages are often 
related to tax management strategies rather than 
the actual costs incurred. For the opportunity cost 
on farm equity, use a long-term interest rate (e.g., 
average interest rate on real estate loans for the last 
ten to twenty years) and average farm equity. As a 
final note, with both of these opportunity costs, it 
is important to use the same methodology across 
farms.
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Table 1. Summary Statistics for 1,016 KFMA Farms with Continuous Data from 2006-2010
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Table 2. Summary Statistics by Farm Size Categorya
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Table 3. Correlation of Selected Financial Measures and Ratios with the Economic Total Expense Ratio
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Figure 1. Total Expense Ratio for Sample of Kansas Farms, 2006 to 2010 Data
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Figure 2. Adjusted Total Expense Ratio for Sample of Kansas Farms, 2006 to 2010 Data
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Figure 3. Economic Total Expense Ratio for Sample of Kansas Farms, 2006 to 2010 Data


