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Machinery and equipment is often one of the largest expense categories for a farm 
or ranch operation. Many producers do not know their machinery and equipment 
cost for a given activity. 

Some expenses, such as fuel, repair, and other gen-
eral costs are fairly easy to quantify; calculating indi-
vidual expenses for a given machine and field activ-
ity is more difficult. The nature of most agricultural  
activities provides a wide variation in machinery 
expenses, depending on operation size, scope, 
and other factors. Incorrect assumptions about 
expenses could negatively affect the bottom line.  

Machinery Cost Solution
The Machine Risk Calculator (MRC) from RightRisk.org can help producers estimate rates for custom  
field operations and individual machinery costs. The tool will also estimate the risk sensitivity of 
those costs to changes in various factors. The MRC uses a comprehensive list of related expenses 

to calculate an overall cost, including expected life (years), repairs, de-
preciation, housing, insurance, taxes, and annual use (hours). 

Users can estimate expenses for powered equipment, three dif-
ferent implement types, vehicles, powered irrigation equipment, 
non-powered irrigation equipment, and field operation costs. The 
MRC generates results based on the data entered, providing esti-
mates of annual and average operating costs for each machine. 
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The risk analysis section is a 
unique feature. The tool allows the 
user to select an expense variable 
and enter a range (maximum, min-
imum, and most likely) of values; 
the MRC tool then generates a 
probability curve showing a range 
of possible outcomes.
 
Allowing a user to account for vari-
ability is important. For example, 
let’s say you believe fuel prices 
will most likely be $1.90 per gal-
lon but could go as high as $2.75 
and as low as $1.50. The MRC tool 

can account for this variability and estimate the corresponding range in machinery operation 
costs.

Included in the tool are tables showing ranges of reported custom rates and field information for 
selected activities (Figure 2). These provide the user a range of values for various field opera-
tions: size of power unit and implement, as well as an accomplishment rate per 10-hour period. 
The values offer a basis for estimating field operation costs (custom rates), both for comparison 
to quoted rates and for estimates of operator-completed operations. 

Fremont County Example
Fremont county ranchers Jim and Sally Butler* are looking at upgrading windrowers, moving from 
a self-propelled sickle-type machine to a rotary-disc mower. The newer windrower comes at a 
considerably higher cost ($75,000 compared to $35,000 for their current machine). Jim believes 
the rotary machine’s increased productivity makes it more favorable than the old one. Sally is 
concerned that the machine’s cost per acre will be higher than what they operate now. 

They are considering 
purchasing a used, 
self-propelled disc 
mower-conditioner for 
$75,000. Further, they 
also expect the follow-
ing: a 5,000-hour use-
ful life, 250 hours per 
year, and a 10-year 
useful life. 

The MRC tool esti-
mates repair and op-
eration costs by using 
various cost factors 
contained in the tool 
and related to the de-
scribed machine. 
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Figure 1  Machine Risk Calculator Entries for Example Disc Windrower

Figure 2  Machine Risk Calculator Information on Custom Harvesters         Back to Input

Table 7. Custom Tillage, Planting and Harvest Operation Parameters: Power Unit, Implement, 
and Accomplishment Rate Estimates from Survey Results, continued.*

Size of Size of Acres per
power unit implement 10 hours

CUSTOM TILLAGE*
Subsoiling: 20" deep  167HP 7 shanks 41

150‐220 5‐10 10‐90
Moldboard Plow: 184HP 6 bottoms 27
  Heavy draft, break sod ‐ toughest  145‐300 4‐10 10‐50
  Heavy draft, turn old alfalfa  177HP 6 bottoms 28

133‐300 4‐10 12‐50
  Heavy draft, plow only ‐ deep  181HP 6 bottoms 44

110‐300 4‐10 15‐150
  Light draft, plow only  173HP 6 bottoms 37

110‐300 4‐10 20‐80
Chisel Plow: 176HP 17 feet 63
  Heavy draft, 10" deep  145‐270 9‐30 20‐120
  Light draft, 10" deep  207HP 21 feet 74

150‐300 10‐41 20‐150
Roller Harrow: 166HP 20 feet 78
  Plowed ground  100‐300 10‐33 18‐180
  Second time over  162HP 20 feet 85

100‐300 10‐33 40‐150
  To corrugate small grains  134HP 14 feet 79

100‐170 7‐18 40‐150
Tool Bar: Corrugation  108HP 16 feet 61

80‐143 8‐28 30‐120
Disk: 168HP 18 feet 70
  Tandem, toughest conditions  100‐280 10‐30 8‐150
  Tandem, stubble  164HP 18 feet 70

100‐280 10‐30 11‐150
  Double offset, large fields  212HP 23 feet 86

145‐300 10‐33 15‐140
  Double offset, disk sod, 38" disks  205HP 17 feet 49

120‐260 10‐31 20‐110
Level (float): Minimum dirt moved  145HP 18 feet 69

100‐225 12‐38 30‐150
Chisel: 216HP 30 feet 113
  Points, 6 to 8" deep  145‐300 15‐41 23‐175
  Sweeps, 6 to 8" deep  219HP 32 feet 149

150‐300 18‐41 80‐200
  With rodweeder, 6 to 8" deep  238HP 36 feet 164

160‐300 27‐41 120‐200
Field Cultivate: Depth, 6"  196HP 27 feet 121

143‐260 8‐33 70‐160
Rodweeder: Fallow land  235HP 37 feet 183

150‐280 30‐42 150‐250
Land Plane:  168HP 18 feet 74

143‐300 10‐24 40‐160
Cultivate Corn:  146HP 13 rows 61

100‐200 6‐30 10‐150
Corrugate:   112HP 15 feet 72

50‐160 8‐30 20‐150
Cultivate Beans:   135HP 13 Rows 62

100‐160 6‐30 25‐120
Cultivate Beets: Early cultivation  120HP 12 rows 74

50‐160 6‐30 25‐130
Cultivate Beans: Late cultivation  135HP 13 rows 73

100‐160 6‐30 30‐150
Noble Blade: Depth, 4 to 6"  256HP 31 feet 150

165‐300 25‐33 140‐160
Rototilling: Depth, 4 to 6"  111HP 7 feet 18

45‐150 5‐10 5‐30

Size of Size of Acres per

CUSTOM PLANTING* power unit implement 10 hours
Prepare Seed Bed and Plant: 158HP 14 47
  Plow, roller harrow, level corrugate, and drill   80‐225 14‐14 45‐50
Plant Grains: 157HP 23 feet 94
  Barley/oats/wheat (no materials)   50‐300 10‐50 10‐250
Plant Grass: 140HP 20 feet 64
  Mixed grasses (CRP Acres)  45‐205 10‐30 40‐80
Plant Corn: 156HP 8 rows 61
  Plant only  100‐300 6‐12 10‐150
  Plant plus one chemical  149HP 8 rows 63

100‐180 5‐12 30‐100
  Plant plus two chemicals  133HP 8 rows 63

100‐160 6‐12 30‐150
Plant Beans: 138HP 9 rows 68
  Plant only  100‐160 6‐12 50‐80
  Plant plus two chemicals  128HP 8 rows 38

100‐150 6‐8 25‐50
Plant Sugar Beets: 103HP 7 rows 25
  Plant only  50‐130 6‐8 20‐30
  Plant plus two chemicals  130HP 9 rows 60

100‐160 6‐12 20‐100
Ridge: Apply two chemicals  117HP 7 rows 30

100‐150 6‐8 20‐40

Size of Size of Acres per
CUSTOM HARVESTERS* power unit implement 10 hours
Hay Harvesting: 94HP 14 feet 56
  Swath only, with conditioner  30‐250 12‐16 20‐100
  Small square bales ‐ Farm Areas: 85HP 14X18 ‐ 34
      Bale only, includes wire/twine  13‐115 16X18 15‐50
    Stack only, in field or short hauls  117HP 62 bales 18

90‐150 55‐69 10‐32
  Round bales, includes twine: 129HP 5 ft wide ‐ 350
      Bale only, 1,000‐1,200# bales  90‐150 6 ft diameter 350‐350
  Big rectangular bales, includes wire: bale only  203HP 1 Ton 115

160‐225 1‐1 70‐160
  Cube hay: 212HP U/A 20
      Cube from windrow, owner hauls  212‐212 20‐20
  Chop hay: 160HP 12 feet 50
      Chop only, dry hay, owner hauls  160‐160 12‐12 50‐50
      Swath, chop, short haul, 70% moist  85HP 11 feet 310

85‐85 8‐14 70‐550
      Green chop and short haul  340HP 9 feet 212

160‐450 6‐12 35‐550
Small‐Grain Harvesting: 58HP 16 feet 72
  Swath, highest rates for small jobs   10‐85 12‐25 50‐100
  Thresh, barley/wheat/oats, low yield   183HP 22 feet 105

145‐245 11‐32 40‐280
  Thresh, barley/wheat/oats, high yield  164HP 20 feet 83

100‐260 11‐32 30‐200
  Bale straw, small squares, includes wire          100HP 14X18 U/A

100‐100
  Bale straw, large rectangular, includes wire  160HP 10 feet 40

160‐160 8‐12 40‐40
Dry‐Bean Harvesting, owner hauls: 145HP 6 row 60
  Cut and rodweed   130‐160 6‐6 60‐60
  Thresh not windrowed  200HP 22 feet 125

200‐200 20‐25 50‐200
  Thresh from windrows  130HP 20 feet 73

130‐130 15‐32 45‐100
Sugar‐Beet Harvesting: 130HP 4 row U/A
  Top/lift/load/short hauls  130‐130 4‐4
Corn Harvesting, owner hauls and packs: 262HP 11 feet 158
  Chop only, owner hauls and packs  160‐300 8‐15 16‐500
  Thresh only, owner hauls  193HP 15 feet 95

140‐260 8‐26 8‐300
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For a detailed explanation and formulas to determine your own more specific cost factors, view 
the MRC Technical Guide found at RightRisk.org. 

In this example, we assume $2/gallon diesel fuel, with a 200 horsepower machine, operating at a 75 
percent load factor. The MRC tool generates a cost summary page after all the data is entered (Figure 
3). 

From these results, we 
move to the field op-
eration input page and 
enter the field capac-
ity and accomplish-
ment factors: 16-foot 
head, 13 miles per hour 
speed, and a 90 per-
cent field efficiency re-
sulting in a calculated 22.69 acres per hour. From this, the MRC tool generates a per-acre operating 
cost (not including operator labor and return to management) of $3.31 per acre and a total annual 
cost of $18,803. 

We compare these results to the Butler’s current windrower: a 16-foot, sickle-head machine with 2,500 
hours useful life remaining and a $35,000 value. This machine is considerably slower when compared 
with the potential disc mower machine. Assume a 6 mile-per-hour average field speed, 80 percent effi-
ciency, 550 hours annual use, and a 75 percent load factor. The total field cost per acre (not including 

operator labor and re-
turn to management) is 
$3.66 per acre. The to-
tal annual cost for this 
machine is estimated to 
be $17,048, including 
repairs/maintenance, 
fuel/oil, depreciation, 
and opportunity inter-
est cost (Figure 4).

Figure 4 Self-propelled Windrower, 16-Foot sickle Head Cost Data

Figure 3 Self-Propelled Windrower (Disc Head) Information



R i g h t R i s k  s e e k s  t o  m a k e  i t s  p r o g r a m s  a n d  a c t i v i t i e s  a v a i l a b l e  t o 
a l l  i n d i v i d u a l s  r e g a r d l e s s  o f  r a c e ,  c o l o r,  n a t i o n a l  o r i g i n ,  a g e ,  d i s -
a b i l i t y,  o r  w h e r e  a p p l i c a b l e ,  s e x ,  m a r i t a l  s t a t u s ,  f a m i l i a l  s t a t u s , 
p a r e n t a l  s t a t u s ,  r e l i g i o n ,  s e x u a l  o r i e n t a t i o n ,  g e n e t i c  i n f o r m a t i o n , 
p o l i t i c a l  b e l i e f s ,  r e p r i s a l ,  o r  b e c a u s e  a l l  o r  p a r t  o f  a n  i n d i v i d u a l ' s 
i n c o m e  i s  d e r i v e d  f r o m  a n y  p u b l i c  a s s i s t a n c e  p r o g r a m . 
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The two machines are 
very similar in total an-
nual costs but differ in 
cost per hour. The disc 
machine provides gains 
in efficiency through high-
er field speed, efficiency, 
and fewer hours of use 
needed, albeit at a higher 
cost per hour when com-
pared to the Butler’s cur-
rent machine. This puts 
to rest one of their con-
cerns of the Butlers: the 
purchase price of the new 
machine would not be off-
set by its efficiency gains.

 
Risk Sensitivity Analysis
A unique feature of the MRC tool is the ability to evaluate a range of values for up to six cost categories (risk analy-
sis). This allows for a more accurate reflection of potential costs; “educated guesses” are taken out of the equa-
tion and allows the MRC 
user to account for expect-
ed variability in costs. 

Suppose the Butlers are 
anxious about the effect 
of fuel price on the disc 
mower’s cost per acre. 
The most likely value es-
timated by the tool was 
$26.52 per hour. 

If we now enter a low val-
ue of $10/hour, a high of 
$35/hour, and $20 per 
hour each for operator la-
bor and return to manage-
ment, the tool generates 
a probability curve (Figure 
5), describing a range of 
$2.20 to $3.30 per acre, 
with a 50/50 chance of a cost of $2.89 per acre.

Figure 5 Self-propelled Windrower, 16-Foot Sickle-head Cost Per Acre, Varying Fuel and Oil Expense

* The But ler  fami ly  and the i r  operat ion  are  a  case study  example 
created to  demonstrate  R ightRisk  too ls  and the i r  appl icat ions . 
No ident i f icat ion  wi th  actua l  persons ( l i v ing  or  deceased) ,  p lac -
es ,  or  agr icu l tura l  operat ion  is  in tended nor  should  be  in fer red.


