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Purpose of machinery education
• Develop an understanding of the costs associated 

with owning and operating machinery

• Trying to reduce decisions to numbers
– Custom hire
– Own vs. rent
– Lease vs. purchase
– Trading strategies

• … targeting the decision tools:
– OwnSpray.xls, OwnTractor.xls
– OwnCombine.xls, OwnBaler.xls
– KSU-MachCost.xls
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Machinery cost categories

• Repair and maintenance

• Labor

• Depreciation (market, not tax depreciation)

• Interest (opportunity interest)

• Fuel and lubrication

• Taxes insurance and shelter
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Costs Matter to the Bottom Line

Machinery is an Especially Important 
Cost
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Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 68 28 121 216 119 40 Total Ac
Average Acres 318 538 325 588 332 120 2,222

Costs, $ per Acre Wtd Avg
Seed $26.51 $43.80 $9.21 $5.92 $21.76 $7.01 $20.95
Fertilizer 33.94 46.52 21.99 17.95 3.59 9.16 25.13
Herb-Ins 22.50 40.09 19.73 5.29 17.03 11.61 20.39
Crop Ins 5.28 11.45 3.52 3.48 4.38 0.12 5.63
Machinery 74.09 111.05 55.66 58.32 64.39 79.01 74.98
Other 19.88 99.28 16.11 15.66 18.55 22.71 37.39
Land 36.07 51.24 18.49 20.93 26.12 42.33 32.01
Interest 17.81 33.40 13.07 12.15 15.12 16.87 18.94
Total Cost $236.07 $436.83 $157.78 $139.70 $170.94 $188.83 $235.41

Machinery, % 31.4% 25.4% 35.3% 41.7% 37.7% 41.8% 31.9%

Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2000-2004

How important are farm machinery costs for Kansas farmers?
a 5-year analysis

Machinery costs would be larger if we prorated interest appropriately.  Cost 
reflect operator costs on owned and rented land.
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Machinery Costs
$80.25
51.8%

Seed
$14.48
9.3%Herb & Insect

$24.35
15.7%

Fert & Lime
$23.36
15.1%

Other
$12.40
8.0%

Total: $154.84

Non-Land Crop Production Costs Per Acre, Kansas, 2000
Farm Management Guides

Average of:
  W KS Wheat
  NC KS Milo
  SC KS Wheat
  NE KS Corn
  SE KS Soybeans

Last year machinery costs were split out in Farm Management Guides was 2000
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Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 68 28 121 216 119 40
Average Acres Total Ac

High profit farms 413 681 471 713 450 102 2,728
Mid profit farms 316 572 308 680 345 165 2,221
Low profit farms 226 357 197 372 202 89 1,353

Machinery Costs, $/acre Wtd Avg
High profit farms $57.89 $90.74 $45.05 $48.62 $53.37 $71.06 $60.70
Mid profit farms $64.99 $105.81 $53.48 $51.89 $62.11 $71.65 $69.46
Low profit farms $98.99 $137.19 $68.49 $74.45 $77.62 $94.90 $94.68

High less low, $ -$41.10 -$46.45 -$23.44 -$25.83 -$24.25 -$23.84 -$33.98
High less low, % -41.5% -33.9% -34.2% -34.7% -31.2% -25.1% -35.9%

Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2000-2004

Machinery costs are highly variable across farms …
a 5-year analysis
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Relative Rank Perfect correlation

Relative Machinery Cost Rankings for Wheat Farms
Correlation Coefficient = 0.72

But, relative machinery costs are somewhat repeatable
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Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 68 28 121 216 119 40

Machinery Costs, $/acre Wtd Avg
High profit farms $57.89 $90.74 $45.05 $48.62 $53.37 $71.06 $60.70
Mid profit farms $64.99 $105.81 $53.48 $51.89 $62.11 $71.65 $69.46
Low profit farms $98.99 $137.19 $68.49 $74.45 $77.62 $94.90 $94.68

High less low, $ -$41.10 -$46.45 -$23.44 -$25.83 -$24.25 -$23.84 -$33.98
High less low, % -41.5% -33.9% -34.2% -34.7% -31.2% -25.1% -35.9%

Differences between high profit farms and low profit farms in …
Net returns $96.69 $120.63 $73.15 $70.38 $71.16 $140.10 $83.04
Total costs -$103.44 -$91.99 -$63.07 -$58.83 -$55.74 -$77.20 -$70.23

Cost/net returns 107.0% 76.3% 86.2% 83.6% 78.3% 55.1% 84.6%
Mach/total costs 39.7% 50.5% 37.2% 43.9% 43.5% 30.9% 48.4%
Mach/net returns 42.5% 38.5% 32.0% 36.7% 34.1% 17.0% 40.9%

Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2000-2004

Machinery costs are important in explaining profitability 
differences across farms … (a 5-year analysis)

Machinery bigger part of costs for alfalfa relative to other crops.  Managing 
costs really matters for corn – matters for alfalfa but revenue does too. 
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Benchmarking
Machinery Costs
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Relative custom rate ratio
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Average = 1.306 (range -- 0.55 to 2.47)

Percent less than 1.0 = 23.6%

KSU-MachCost.xls has grown out of this work.

Avg = 1.306
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2004 $custom-to-mkt
as is as is    '"if don't hire custom work" investment

/cropland /crop /cropland /crop factor
NW $89 $110 $103 $127 1.8
SW $90 $149 $106 $176 1.6
NC $125 $123 $138 $137 1.5
SC $131 $132 $149 $149 1.8
NE $152 $154 $166 $168 1.6
SE $161 $147 $174 $159 1.8

KS $127 $136 $141 $152 1.7

Crop Machinery Investment, Kansas, 2004, $/a

For benchmarking, multiply the factor times the $/year of custom machine work 
you hire (NET of what you do for others) to estimate the additional machinery 
investment you might have if you did the work in house.  Don’t forget machine 
hire embedded in bundled charges (e.g., herbicide application).
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External benchmarking will become harder 
over time …

• Some farms do more custom hire

• Some farms rent machines

• Some farms do less tillage

• Some farms raise specialty crops

… external benchmarking may need to be done on 
broader categories (internal benchmarking will still 
be important but it is also affected by these factors)
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Custom Rates
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Kansas Custom Rates -- Wheat Harvest (KS Ag Stats)
Annual growth rates from 87-05 of 0.9% (BR), 1.0% (HY), 1.0% (H)
Annual growth rates from 04-05 of 5.2% (BR), 5.9% (HY), 5.2% (H)
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Kansas Custom Rates -- Corn Harvest (KS Ag Stats)
Annual growth rates from 87-05 of 1.3% (BR), 2.3% (HY), 1.2% (H)

Annual growth rates from 04-05 of 7.9% (BR), -0.7% (HY), 11.0% (H)
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Kansas Custom Rates -- Corn Harvest (KS Ag Stats)
Average annual growth rates  of 1.4% (per bu) and 2.2% (per ac)
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Kansas Custom Rates (KS Ag. Stats)
inflation is 3.8%

round bale <1500 (1.5%/year)

herb appl (ground) (2.8%/year)

round bale >1500 (1.1%/year)

undercutter (1.7%/year)
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Kansas Custom Rates (KS Ag. Stats)
inflation is 2.6%

min/notill plant wheat  (2.6%/year)

min/notill plant corn  (1.8%/year)

tractor rent  (4.1%/year)
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Machinery Decision Tools
at www.agmanager.info

OwnSpray.xls

OwnCombine.xls

OwnTractor.xls

OwnBaler.xls

KSU-MachCost.xls
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OwnTractor.xls
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OwnTractor.xls
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Not a trading strategy, but putting more hours on per year really pays off
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Base cost/ac = $4.18

OwnSprayer.xls
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OwnSprayer.xls
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OwnCombine.xls
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OwnBaler.xls
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Own vs. Rent

• Weigh the $/acre or $/hour number coming 
out of the ownership spreadsheet against 
“rental rates” while considering timeliness 
issues and annual usage constraints 
associated with a lease arrangement
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Loan vs. Lease

• This can be more complicated, typically 
meriting a unique spreadsheet setup
– Timing of cash flows always matters

– Income tax always matters

– Almost always is presented incorrectly by the 
folks providing the advice
• Meaning the decision you make based on advice given 

is often wrong!
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5 payments of $29,083 
+$51,000 purchase

5 payments of $30,890 
+$32,000 downpayment

3 payments of $34,841 
+$79,500 purchase

What about when payments are made?

What about income tax implications?

Why not compare with buying outright 
for $160,000?
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($7,742)

If tax rates are fed 15%, state 5%, SE 15.3%, 
below is the correct assessment

More importantly, the loan will always look 
better in this case, no matter what the tax rate

($12,990)
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Questions ??? 

www.agmanager.info


