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Purpose of module

• 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

2

p

– Trading strategies

• … targeting the decision tools:
– “OwnSeries” (Excel spreadsheets)

• OwnBaler.xls, OwnCombine.xls, OwnSprayer.xls, and
OwnTractor.xls

– KSU-MachCost.xls

– KSU-GPSguidance.xls

– GuidanceSectionControlProfitCalculator.xls and .swf

Module:  
Machinery Ownership and Leasing
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Session:  Understanding machinery costs

Recorded fall of 2010



Machinery cost categories

• Repair and maintenance

• Labor

• Depreciation (market, not tax depreciation)

• Interest (opportunity interest)
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• Interest (opportunity interest)

• Fuel and lubrication

• Taxes, insurance, and shelter

• Custom hire

Why Producers Need to Know

• Selecting Profit-maximizing Crop Mix
– must prorate to crops

• Dealing with Technological Change (no-till)
– alternative systems use machinery less 

intensively
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intensively 

• Benchmarking

• Banking (tracking market value & deprec.)

• Minimizing Costs of Production
– owning vs. leasing vs. custom hire

– optimal trade decisions
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Machinery large part of costs & size, but other stuff matters too



Key drivers of profitability 
differences among producers…

• Costs

• Technology adoption

• Farm size
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…machinery investment and costs are 
directly related to these three factors.

Machinery investmentMachinery investment is not the same as machinery cost
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Total machinery investment for 
the farm is NOT a good proxy 
or indicator of costs per acre.
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Source:  KFMA non-irrigated crop farms having continuous data from 2005-2009 
(minimum of 160 acres and machinery cost/acre > $10/ac; costs do not include labor – total of 614 farms)
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It is important to use assets efficiently…
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Source:  KFMA non-irrigated crop farms having continuous data from 2005-2009 
(minimum of 160 acres and machinery cost/acre > $10/ac; costs do not include labor – total of 614 farms)
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Machinery investment per acre is 
positively related to costs per acre 
(trade-off between depreciation and repairs?)



Machinery investment/acre varies across producers…
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Mean = $158.72

Median = $145.36
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Source:  KFMA non-irrigated crop farms having continuous data from 2005-2009 
(minimum of 160 acres and machinery cost/acre > $10/ac; costs do not include labor – total of 614 farms)
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Hence, machinery cost varies across producers…
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Mean = $66.07

Median = $62.59
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Source:  KFMA non-irrigated crop farms having continuous data from 2005-2009 
(minimum of 160 acres and machinery cost/acre > $10/ac; costs do not include labor – total of 614 farms)
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Machinery costs per acre slightly less persistent…Machinery costs per acre are fairly persistent…
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Machinery Cost/Ac Rankings  ‐ Non‐irrigated Crop Farms
(correlation = 0.80)
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Source:  KFMA non-irrigated crop farms having continuous data from 2005-2009 
(minimum of 160 acres and machinery cost/acre > $10/ac – total of 614 farms)

0

10

20

30

40

0 10 20 30 40 50 60 70 80 90 100

R
e
la
ti
ve

Relative rank in 2009



Corn Irr Corn Sorghum Wheat Soybean Alfalfa

Number of Farms 115 50 128 221 139 46

Average Acres 409 568 364 725 297 73

Costs, $ per Acre

Seed $42.44 $61.97 $13.45 $12.65 $35.53 $12.01

Fertilizer 61.63 93.02 44.99 44.96 9.02 12.39

Kansas Farm Management Association Crop Enterprises Analysis

State Averages, 2007-2009

How important are farm machinery costs for 
Kansas farmers?
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Herb-Ins 30.94 47.44 33.92 11.11 24.01 11.36

Crop Ins 16.66 24.65 11.50 11.28 13.01 0.15

Machinery 97.49 126.23 83.73 86.92 92.22 120.18

Other 25.39 106.55 22.22 23.00 24.71 29.47

Land 60.65 95.40 38.10 34.41 55.69 61.27

Interest 24.80 39.99 17.44 17.26 18.99 20.81

Total Cost $360.00 $595.26 $265.36 $241.59 $273.16 $267.64

Machinery, % 27.1% 21.2% 31.6% 36.0% 33.8% 44.9%

% of non-land 32.6% 25.3% 36.8% 42.0% 42.4% 58.2%

Note – A portion of interest cost should also be allocated to machinery costs

Costs reflect operator’s costs on owned and rented land

Low- vs High-Profit Groups in Illinois
(Six-year (’95-’00) average return – Source: University of Illinois)

Trait/category Low-profit group High-profit group

Total acres 672 1,007

Owned 171 (25.4%) 74 (7.3%)

Share rent 311 (46.3%) 789 (78.4%)

Cash rent 190 (28.3%) 144 (14.3%)

Total costs ($/A) $430 $340

Land 133 (30 9%) 98 (28 8%)
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Land 133 (30.9%) 98 (28.8%)

Power 71 (16.5%) 55 (16.2%)

Buildings 23 (5.3%) 19 (5.6%)

Labor 50 (11.6%) 30 (8.8%)

Variable inputs 99 (23.0%) 92 (27.1%)

Other 54 (12.6%) 46 (13.5%)

Power, bldgs, & labor 144 (33.5%) 104 (30.6%)

Of the $90/acre difference in total costs between low- and high-profit groups, $40 (44%) 
was due to machinery related costs.

Machinery Costs
$80.25
39.3%

Oth

Land Cost
$49.32
24.2%

Projected Crop Production Costs Per Acre, Kansas, 2000
Farm Management Guides
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Seed
$14.48
7.1%

Herb & Insect
$24.35
11.9%

Fert & Lime
$23.36
11.4%

Other
$12.40
6.1%

Total: $204.17

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



Machinery Costs
$80.25
51.8%

Other
$12.40
8.0%

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

Average of:
W KS Wheat
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Seed
$14.48
9.3%Herb & Insect

$24.35
15.7%

Fert & Lime
$23.36
15.1%

8.0%

Total: $154.84

  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

Fuel & Lub
$9.78
12.2%

Labor
$22.91

Interest
$15.88
19.8%

Machinery Costs Per Acre, Kansas, 2000
Farm Management GuidesAverage of:

  W KS Wheat
  NC KS Milo
  SC KS Wheat
  NE KS Corn
  SE KS Soybeans
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$22.91
28.5%

Repair & Main
$15.80
19.7%

Insur & Shelter
$0.59
0.7%

Depreciation
$15.29
19.1%

Total: $80.25

Last year machinery costs were split out in Farm Management Guides was 2000

Fuel
$9.53
11.4%

Interest
$11.80
14.2%

Depreciation

Machinery Costs Per Acre, Kansas, 2001
Source: 182 KFMA Members (Beaton)

18Custom hire cost has been allocated to individual categories

Depreciation
$20.12
24.2%

Ins. & shelter
$3.36
4.0%Repairs

$15.25
18.3%

Labor
$23.23
27.9%

Total: $83.29



Machinery cost categories

• Repair and maintenance

• Labor

• Depreciation (market, not tax depreciation)

• Interest (opportunity interest)
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• Fuel and lubrication

• Taxes insurance and shelter

• Custom hire

– Leads to published and “accepted” custom rates

– Proxy for how costs are changing over time?
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Kansas Custom Rates (KS Ag. Stats)
(1990-2009 average inflation = 2.3%)

round bale >1500 (2.4%/year)
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round bale <1500 (2.8%/year)

herb appl (ground) (2.7%/year)

undercutter (2.7%/year)

2008 estimated (Sep08) from expected change in fuel price (up 18.2% from 2007)
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Kansas Custom Rates (KS Ag. Stats)
(1990-2009 average inflation = 2.3%)

tractor rent  (3.4%/year)

min/notill plant wheat  (3.8%/year)
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min/notill plant corn  (3.8%/year)

2008 estimated (Sep08) from expected change in fuel price (up 18.2% from 2007)
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Kansas Custom Rates -- Wheat Harvest (KS Ag Stats)
Annual growth rates from 90-09 of 2.7% (BR), 3.0% (HY), 2.8% (H)
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Harvest rates some of the best reported custom rates in Kansas
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Kansas Custom Rates -- Wheat Harvest (KS Ag Stats)
(Trucking:  1975-2009=22.5%, 2000-2009=23.3%)
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Harvest rates some of the best reported custom rates in Kansas
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Kansas Custom Rates -- Corn Harvest (KS Ag Stats)
Annual growth rates from 90-09 of 2.3% (per bu) and 4.1% (per ac)
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End of Session:

Understanding machinery costs
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