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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

e Custom hire —an excellent proxy for average
machinery cost




Cost differences drive profit differences across farms
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Machinery large part of costs, but other stuff matters too
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How important are farm machinery costs for Kansas
farmers?

Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2002-2004 +————

Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 109 37 171 307 168 50
Average Acres 356 481 325 587 321 49
Costs, $ per Acre
Seed $27.45 $45.16 $9.42 $6.38 $23.61 $6.68
Fertilizer 34.53 46.42 22.07 18.81 4.17 8.96
Herb-Ins 23.41 41.38 20.21 4.95 16.60 10.53
Crop Ins 6.60 11.59 4.17 3.86 5.20 0.24
Machinery 70.26 107.65 56.10 59.19 63.16 80.79
Other 18.70 100.03 16.26 16.00 18.17 21.92
Land 35.90 53.82 19.30 22.68 30.16 44.59
Interest 17.21 32.59 12.58 11.95 14.39 15.49
Total Cost $234.04 $438.64 $160.12 $143.81 $175.45 $189.20

Machinery, % 30.0% 24.5% 35.0% 41.2% 36.0% 42.7%




Machinery costs are highly variable across farms ...

Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2002-2004

Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 109 37 171 307 168 50
Average Acres
High profit farms 512 552 446 742 452 87
Mid profit farms 325 525 321 633 329 192
Low profit farms 231 362 207 386 183 79
Machinery Costs, $/acre
High profit farms $52.07 $88.51 $44.16 $48.57 $50.73 $64.04
Mid profit farms $64.46 $105.36 $54.26 $53.51 $61.04 $80.62
Low profit farms $94.40 $129.28 $69.88 $75.55 $77.71 $97.68
High less low, $ -$42.34 -$40.77 -$25.72 -$26.98 -$26.98 -$33.64
High less low, % -44.8% -31.5% -36.8% -35.7% -34.7% -34.4%
Machinery costs are important in explaining profitability
differences across farms ...
Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2002-2004
Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 109 37 171 307 168 50
Machinery Costs, $/acre
High profit farms $52.07 $88.51 $44.16 $48.57 $50.73 $64.04
Mid profit farms $64.46 $105.36 $54.26 $53.51 $61.04 $80.62
Low profit farms $94.40 $129.28 $69.88 $75.55 $77.71 $97.68
High less low, $ -$42.34 -$40.77 -$25.72 -$26.98 -$26.98 -$33.64
High less low, % -44.8% -31.5% -36.8% -35.7% -34.7% -34.4%
Differences between high profit farms and low profit farms in ...
Net returns $108.15 $158.42 $79.78 $80.72 $79.16 $141.93
Total costs -$101.95 -$106.81 -$65.97 -$52.86 -$58.78 -$78.16
Cost/net returns 94.3% 67.4% 82.7% 65.5% 74.3% 55.1%
Mach/total costs 41.5% 38.2% 39.0% 51.0% 45.9% 43.0%
Mach/net returns 39.1% 25.7% 32.2% 33.4% 34.1% 23.7%




« Adopting new machinery technologies is an
important way that farm managers lower
their machinery costs to distinguish
themselves from others for the purpose of
increasing profit.

— Using GPS to assist machinery operations is an
especially important new technology.
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General machinery overlap issues

* Extra machine operation

— Increases machinery costs since overlap areas
are covered more than once, so more acres have
to be farmed than which are in the field

* May affect applied input usage

— Increases crop input cost since overlap areas are
covered more than once and thus get more seed,
fertilizer, herbicide, etc.

e These are cost issues
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Field headland issues (where the action is)

* Headlands cause economic problems:

— Increase cost of machine operations
e Doubling up of machine operations
e Machines need to slow down for turnaround

— Increase crop input costs due to doubling up

— Double-planting, -applying, -tilling, and extra
compaction can reduce crop yield, thus revenue

» Portion of field covered by headlands:
— Affects costs and revenues
— Greatly affected by field size and shape
— Especially affected by width of machine
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Large (wide) machine issues

* Need large turnaround area, increasing
headland size

e Can we make the larger machines behave as
though they were smaller, at least in terms
of the portion of a headland affected by
input doubling-up?

— boom or section shut-offs
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* Regardless, all situations are quite site- and
machine-specific
— Hard to make general rules of thumb across
farms

— Requires individual-situation analysis

e So, we developed a decision tool (an Excel
spreadsheet) to aid such decisions, called

« KSU-GPSguidance.xls (at www.agmanager.info)

 To get some understanding, we will report
some economic results for one particular
farm (the Kastens farm)
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Field headland

headland (two passes)

reaction time area
far manual shutoff

angle of approach (a)

_~""baunds of swath
{width of machine)

Areas A and Q and turnaround counterparts will have a) doubling-up of
inputs and b) possible yield losses due to this doubling-up.
After the turnaround there will be overlap along b, also accounted for.
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Various field shapes of interest (farm left to right)

Square; hit ends at 90 degree angles
5,280 feet of headlands in 160 acre field

Isosceles right triangle; hit ends at 60 degree angles
7,467 feet of headlands in 160 acre field

Equilateral triangle; hit ends at 45 degree angles
8,024 feet of headlands in 160 acre field

Circle; hit ends at angles varying from 0 to 90 degrees
(avg. 40 degrees) 9,359 feet of headlands in 160 acre
field

o))n

Kastens fields average hitting headlands at around 24 degrees
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Ranch field:

167.4 acres;
headland is
16,700 feet;
average
angle at
headland is
28 degrees

A Kastens field that is much less efficient than squares, triangles, or circles
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TT field:
269.9 acres;
headland is

30,690 feet;
average
angle at
headland is
15 degrees

Another extremely inefficient Kastens field
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B3 Microsoft Excel - newKSU-GPSguidance(Dec2006).xls

. Type & question for help =
Spreadsheet has an Intro page — check version date e =
= = =
c [ o [ & [T F T & [ H [ 1 [ J T K [L N[ o [ P
i s
| 3 | KSU-GPSguidance.xis -- A spreadsheet program to analyze the economics of machine
4 guidance and section control investment.
e Print information
| Version - 12.05.06
7
8 | BACKGROUND INFORMATION
| 9 | This spreadsheet examines:
| 10| 1) machine operation cost relative to field size and shape
| 11 2) economics of guidance technology in the context of overlap, which impacts:
| 12 | 4) machine usage perland acre (i.e., overlapping of machine operations)
| 13 | b) crop input usage per land acre (i.e., overlap of inputs applied), which impacts: J
| 14 | i) cost of crop inputs )
15 | ii) reduced yield revenue associated with crop input overlap on headlands
| 16 | 3) economics of baom/machine section control
17
(18 | Typical uses would invalve crop spraying, planting, tillage, etc. Dollarvalued calculations generally are on a per "applied"
(19| acre hasis. A 3000 acre field sprayed three times in a year results in 9000 applied acres for the year. Per-applied acre
[20 | values are braught back to an implied investment per applied acre via simple amortization (no salvage value of technalogy is
| 21 | considered). To derive how much you can invest in a given technology you will need to consider applied acres per year.
| 22 | But, if you uge the same technolagy for different rmachine operations, you might also need to add results fram multiple rung
| 23 | of thig spreadsheet, where a separate machine operation is agsociated with a separate spreadshest run. Finally, notice
| 24 | that a "covered” acre is something differsnt than an applied acre. In particular, an acre that is doubled-up on for inputs or
| 25 | machine coverage results in 2 covered acres; but, it would still be only 1 applied acre
26 =
| 27 | The user inputs information for a field of interest, which is compared ta four stylized fields. One of the five fields {user field
| 28 | and four stylized fields) must be used as the custam rate henchmark. Al four stylized fields have the same acreage and
| 29 | can be made the same acreage as the user-defined field if user desires
30
(31| INPUTS vs CALCULATED VALUES
| 32 | Inthe Analysis sheet all blue numbers are inputs and all other numbers are calculated from these inputs. The
| 33 | spreadsheet automatically recalculates every time an additional input is entered. Thus, it is imponant to wait until all data
| 34 | have been entered and reviewed before interpreting any of the calculated results (i.e., black numbers).
35
| 36 | DESCRIPTION OF INPUTS
Ed Several of the input cells (i.e., blue numbers) and calculated values have a red diamond in the upper right hand corner of the
38 cell (if the comments do not appear oo 10 View / Gomments on the Excel menu - you may need to click and then again) £
W v wNIntro { Andlysis £ Results {Mates { Ammortization ) Bl
B
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5@_] File Edir timw  Tncert  Formab  Todk  Pabs Window Heln o Adehe PRE Type a question for help w o @
(0= Spreadsheet has a user-input section for field information
B2 - x| CIEIU SHEPE 81U IEEUIENY BLUNUITICS dridiysis
B c | D | E | F [ T H T 1 | J [ K L
| 2 |Field shape headland economics analysis four stylized fields; assume farm narth to south
3
| 4 | user-defined
| 5 | field equal sized equal sized
8 units userfield circle odd1 odd2
| 7 |Section A: Input and field characteristics section
| B |size orfisld acres m an 10 167.4 26¢
| 3 |size offield squarefeet  3367,000 1,742,400 1,742,400 1,742,400 1,742,400 7201044 11,756,844
| 10 |Maximum width of field, perpendicular to direction of swaths (passes) feet 2,000 1,320 1,320 1737 1,489 3,960 5,502
| 11 |Running distance of headlands to caver for field feet 5.250 2,640 3.734 4,012 4.679 16,700 30,690
| 12 |Number of swaths (passes) needed to cover headlands count 2 2 2 2 2 2 2
| 13 |Turnaround speed is this portion of field speed percent 75% 5% 5% 5% 5% T5% 5%
| 14 |wwidth of machine feet 40 40 40 40 40 40 40
| 15 | Typical swath awerlap in percent of machine width (selected below) percent 1.75% 175% 1.75% 175% 1.75% 1.75% 1.75%
| 16 |Mumber of machine or boom sections to be controlled (for Section D) eount 18 16 16 16 16 16
| 17 |Reaction distance (overlap) on manual shutoff of boorn feet | ] 6 6 B ] ]
| 18 | Effective width of equipment allowing for overlap feet 393 393 39.3 39.3 38.3 393 393
| 19 |Murnber of passes in figld count 50.88° 33.59 3358 4420 37.890 100.76 140000
| 20 |\width of headland feet 7930 79.30 78.30 78.30 78.30 79.30 7930
| 21 |Areain headlands acres 956 4.81 6.80 T.30 852 3040 5587
| 22 |Areain field proper ii.e., non-headlands) acres B5.44 3519 3320 3270 3148 137.00 21403
| 23 |Implied perimeter distance for each pass (e, the 2 ends) feet 10316 78.60 116 90,76 123.48 16573 M9
| 24 |Avg length of a pass (distance before must tumaround) feet 142534 1161.40 108571 81985 92089 1506.98 169450
| 25 |Running distance of headland per acre feet T0.00 86.00 9334 100.30 11698 9976 1371
| 26 |average angle of approach to headland in degrees (0-50) degrees 1967 90,00 45.00 0.00 3954 2831 2101
| 27 |Machine efficiency
| 28 |Excess area covered due to machine averlap ares 125 0.67 0.65 0.65 0.64 PR 4.31
| 29 | Total area covered by maching acres as8T 45.48 47.4% 47.95 4915 200.51 33008
| 30 |Machine efficiency (acres in field f area coverad) percent 87.40% 67.96% 84.30% 83.42% 891.38% 93.49% 81.77%
| 31 | Total "area equivalent covered by machine wi spesd adjustment atres 88.99 47.08 4871 50.39 51.99 210.64 4870
| 32 |Machine efficiency (acres in field i "area eguivalent' covered) percent 84.28% 8407% 80.46% 78.39% 76.83% TA4T% TT.40%
| 53 | Crap input efficiancy assuming manual control of whale boom or maching
| 54 |Excess area for crop inputs atturnarounds due to angle and reaction fime acres 218 037 1.60 1.42 210 788 1493
| 55 |Doubling-up ofinputs on headlands field efficiency percent 97.21% 99.08% 96.15% 96.56% 95.00% 95.45% 94 76%
| 56 |Total area to which crap inputs are applied acres T840 41.04 4228 4207 4274 178.09 28014
37 |Crop input efficiency (acres in field ¥ area applied) percent 9566% O7.47% 94 66% 35.08% 9359% 94.00% 93.35%
| 38 |
a9 &
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B40 A f Section B: Economic factors and overlap amounts input section
[ 8 T ¢ T o [ e [ F [ e [ w [ 7 [T o T w [t M N [ 0 T[H
40 |Section B: Ecqnomic factors and overlap amounts input section
| 41 |Custom rate of machine operation, §1 application acre $12.50
| 42 |Cost of input fertilizer, herbicide, etc ), $iapplication acre $22.50
| 43 |Lostyield revenue for doubling up, $fdoubled-up acre $25.00
| 44 |Interest rate for imestment analysis, percent 8.00%
| 45 |Mumber of years for amortization 10
| 46 | averlap % cost Macre
| A7 |Madimurm overlap to congider
& [Minirmurn overlap to consider 0.0 $0.20
| 49 |
| 50 |
a1
| 52 [Section C: Value of overlap useield square 505 Rtrian _ eguil triang circls add1 odd2
| 53 | Inserta 1 in the row below for the field mast r ofthe assigned custom machine rate
| 54 | 1 for overlap % [ 0 [ 0 | 1 | 0 [ 0
| 55 |Mashinery efficiencies for custom rates forcust. rate © overlap % Machine effi overlap percentages des turnaround slowdown), by field
| 56 | incl turnaraund slowdown 80.46% (1] 7.0% 80.92% 81.52% 77.56% T6.61% T4.43% 76.68% T4.84%
| 57 | cropinputeficiency 94.66% (] 5.3% 82.09% 82.68% 78.54% TT.E5% 75.28% 7TE3% 79.71%
| 58 | doubling-up input eficiency 96.19% [} 35% 8317% 83.83% 79.91% Tade% TE11% 78.96% 76.57%
| 59 | Custorm rate and input costwere assigned to 1 1.8% 84.28% 54.87% 80.46% 79.39% T6.93% 78.47% 7T.40%
| 60| 505 R trian figld with 1.75% overlap o 0.0% 85.37% 86.08% 81.40% 80.28% TTI3% 80.37% 78.22%
| 61 | overlap % Crop input efficiency at various overlap percentages, by field
| 62 | T.0% 80.85% 92 55% 80.69% 80.42% 80.07% 80.38% 88.82%
| 63 | 5.3% 92.46% 94.19% 91.56% 91.98% 90.58% 90.93% 90.34%
| 64 | 35% 94 06% 95.83% 93 1% 93.53% 92.00% 92.47% 91.84%
| 65 | 18% 95 66% a7 47% 94 B6% 95.08% 93.59% 94.00% 9335%
| 66 | 0.0% 97.26% 99.10% 96.21% 96.62% 95.00% 95.53% 94.84%
| 67 | overlap % Doubling-up of inputs on field efficiency at various overlap percentages, by field
| 68 | 7.0% 97.06% 99.03% 95.94% 96.37% 94.74% 95.20% 94.48%
| 69 | 5.3% EEARE 99.09% 96.01% 96.44% 94.83% 95.29% 94.57%
| 70 | 35% 897.16% 48.07% 96.08% 896.50% 94.92% 85.37% 4467%
| 71| 1.8% 97 1% 98.08% 96.16% 96.56% 895.00% 85.45% 94.76%
| 72 | 0.0% 87.26% 98.10% 96.21% 96.62% 95.00% 85.53% 94.84%
73
| 74 [Sub.section C1: Machine operations overlap %  Custom rate for machine i (uses Siappli
| 75 | T0% §1243 $12.34 1297 §13.13 §13.51 1312 $13.44
| 76 |Compare dfferent fields and different overlaps 53% $1228 $12.18 §1281 1297 1336 $12.96 $1328
77 AE% 51708 EXE #17 & #1767 1371 17 A0 w314l
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B3 Microsoft Excel - newKSU-GPSguidance(Dec2006).xls =1
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B23 A f& Sub-section C2: Crop input cost

| B | C | D | E | F | & | n | | J [« L [m[ 0 =
93 |Sub-section C2: Crop input cost 1 verlap % Crop input cast lent. $/applied acre
| 94 | T.0% $23.44 $23.01 2367 $23.96 $23.91 $23.83 $23.98
| 95 |Cormpare dfferent fields and different overlaps 5.3% $23.04 $22.61 $23.26 $23.16 $23.91 $23.42 $23.58
| 96 | 35% $2264 $2223 2287 $2277 $2313 $23.03 $2318
| 97 | 1.8% §22.28 $21.85 $22.50 $2240 §2278 $22.66 $22.82
| 98 | 0.0% §21.80 $21.48 32214 $22.04 §22.40 §22.30 $22 46|
| 99 | overlap % due to reduced overlap for crop input expense (relative to topmost row), $/applied acre
|100| T.0% $0.0000 §0.0000 §0.0000 $0.0000 $0.0000 $0.0000 $0.0000
| 101 |To compare one % overlap with another just subtract one 53% $0.4077 §0.4012 $0.4034 $0.3988 $0.3994 §0.4041 $0.4018
| 102 row's values from another in same column (i e., same field) 35% $0.8007 $0.7879 $0.7922 $0.7832 $0.7844 §0.7935 $0.7891
1103 18% $1.1796 $1.1807 F1.187T1 §1.1539 $1.1556 $1.1690 $1.1825
1 104] 0.0% $1.5453 $1.5308 $1.5289 $1.5116 $1.5138 $1.5314 $1.5229]
1105 averlap % by above annual cost savings (relative to topmost row). $/applied acre
| 108| T.0% §0.00 $0.00 $0.00 $0.00 $0.00 $0.00 §0.00
| 107 | To cormpare one % overlap with another just subtract one 5.3% §274 $268 527 5268 5268 $2.71 $270
| 108 row's values frorn another in sarme eolumn (i.e., same figld) 35% $537 $528 $5.32 $5.26 536 3532 $528
1108 1.8% §7.82 §$7.78 §7.83 774 5775 784 §7.80
1110] 0.0% §10.37 $10.20 $10.26 §10.14 §10.18 §10.28 $10.22
111
| 112(Sub-section C3: Lost yield revenue with doubling up of inputs overlap %  Lost yield revenue with deubling up of inputs, $/applied acre
[113] 7.0% $1.30 $1.26 §1.48
| 114 Compare dfferent fields and different overlaps 5.3% $o.r4 $0.24 §1.04 $0.92 $1.38 §1.24 $1.43
1115] 35% $0.73 $0.24 §1.02 $0.91 $1.34 $1.21 1.4
| 16| 1.8% $0.72 $0.23 ¥1.00 $0.89 $1.31 $1.19 $1.38
1117] 0.0% $0.70 $0.23 $0.98 $0.87 $1.29 3117 $1.36]
|18 overlap % due 1o reduced averlap for yield revenue (relative to topmost row), $iapplied acre
1118] T.0% $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000
| 120|To compare one % overlap with another just subtract one 5.3% $0.0140 $0.0045 $0.0196 $0.0174 $0.0257 $0.0233 $0.0270
| 121 | row's values from another in same column (i e., same field) 35% $0.0275 $0.0083 $0.0384 00341 $0.0504 $0.0457 $0.0530
1122 1.8% $0.0405 $0.013 $0.0566 $0.0503 $0.0742 J0.0673 007
1123 0.0% $0.0530 $0.0171 §0.0741 $0.0658 $0.0972 $0.0881 $0.1023
124 overlap %
125 T0% $0.00 $0.00 $0.00 $0.00 §0.00 $0.00
| 126|To compare one % overlap with another just subtractane 5.3% $0.09 $0.03 $0.13 5012 5047 3018 $0.18
| 127 | row's values fror another in garme column (8., same field) 35% $0.18 $0.06 $0.26 $0.23 $0.34 $0.31 $0.36
1126] 1.8% §o0.27 $0.09 $0.38 $0.34 $0.50 30.45 §0.52
1129) 0.0% $0.36 $0.11 $0.50 $0.44 $0.65 $0.59 $0.69
130 1
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B140 A f Section D: Boom/nozzle/machine section shutoff on headlands analysis (affects applied input amounts and yield loss only, not machine aperation cost):

B [ ¢ [ o [ € [ F T © Ho [ T 0 T w T L M w [ 0O f:
| 127 | row's values from another in same column (i e., same field) 35% §018 $0.06 $0.26 $0.23 $0.34 §0.31 $0.36
128 1.8% §oz7 §0.03 §0.38 $0.34 $0.50 §0.45 §0.52
1123 0.0% $0.36 $0.11 $0.50 $0.44 $0.65 $0.59 $0.69
130
| 131 |Sub-section C4: N iy costs of technol overlap % N ip costs of technol $rapplied acre
1132] 7.0% $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
1133 5.3% $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05
1 134] 35% §0.10 $0.10 $0.10 $0.10 5010 j0.10 §0.10
1135 1.8% $015 $0.15 $0.15 5015 5015 3015 $015
1136| 0.0% $0.20 $0.20 $0.20 $0.20 $0.30 $0.20 $0.20{
137
135
139
140[Section D; Bofminozzleimachine section shutaff on headlands analysis (affects applied input amounts and yield loss only, not machine operation cost): (based on 1.9% overlap)
[141] userfield square  isos Ririan equilfriang circle add1 odd2
1142 |Typical overlap in distance traveled before manually shut off boom feet ) B [ ) [ [ B
| 143 |Wiidth ofwhole machine or boom feet 40 40 40 40 40 40 40
| 144 |\width of section of machine ar boom Teet 25 25 25 25 25 25 25
| 145 Distance into headland befare whole boom can theoretically be shut off Teet 3400 0.00 40.00 2300 48.45 7426 10414
| 146 Distance into headland before boom section can thearetically be shut off feet 213 0.00 250 1.44 303 4.64 8.51
| 147 | Area doubled up on for each pags, manual control of whole hoom snuare feet 184015 480,00 208000 1403.76 241818 3450.20 464567
| 148 |Area doubled up on for each pass, automatic control ofwhole boarn stjuare feet 136015 0.00 1600.00 923.76 193818 2970.20 4165.67
| 148 | Area doubled up on for each pass, manual control of boom sections srjuare feet 565.01 480.00 580.00 537.74 60114 665.64 T40.35
| 150 |Area doubled up on for each pass, automatic control of hoom sections sjuare feat 85.01 0.00 100.00 5774 12114 185.64 260.35
| 151|Portion of field with headland averlap of crop inputs, manual whole boorm percent 287% 0.93% 401% 356% 5.26% 477% 5.63%
| 152|Portion of field with headland overlap of erap inputs, auto whole hoom percent 212% 0.00% 3.08% 2.34% 4.22% 410% 4.96%
| 153 | Portion of field with headland overlap of crap inputs, manual baom section percent 0.88% 0.93% 112% 1.36% 1.31% 0.92% 0.838%
| 154 Portion of field with headland averlap of erop inputs, auto boom section percent 013% 0.00% 018% 0.15% 0.26% 0.26% 0.31%
|155]
| 156]

1157)

|158|

1159

1160

|161|

162

163

174 ~
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A word about amortization...

Ameortization factors N
Interest Rate
Years 6.00% 7.00% 8.00% 9.00%
1 1.0600 1.0700 1.0800 1.0900
2 0.5454 0.5531 0.5608 0.5685
3 0.3741 0.3811 0.3880 0.3951
4 0.2886 0.2952 0.3018 0.3087
5 0.2374 0.2433 0.2505 0.2571
[ 0.2034 0.2098 0.2163 0.2229
T 0.1791 0.1856 0.1921 0.1987
8 0.1610 01675 0.1740 0.1807
9 0.1470 0.1535 0.1601 0.1688
10 0.1358 0.1424 0.1480 0.1588
payment factor> N[ 1-( T+HNtyY-M)]
interest rate= 8.00%
numhber of years> 7
payment factor= 0.1921
investment= $13,000°
annual payment= $2,496.94
acres used on annually> 15,000‘
investment per acre= $0.8667
annual cost per acre= $0.1668"

At 8.00% and 7 years could invest about 5x the annual amount per acre
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rosoft Excel - newKSU-GP!

=T . . . B -
‘A spreadsheet summarizes economic results in a Results tab zeuectenfor ek EEE
TR - L e e
B2 - f& Field shape and headland economics analysis
E | c | ] [ E [ F [ 6 T H T | [ | L m W [ o [ P
2 [Fietd shape ardd headiand economics analysis four stylized fieldis; assume farm north to south 3
3
| 5 | field equal sized equal sized equal sized
3 units userfield *_square _isos Rtrian_equil triang ___circle odd1
| 7 |Sestion A: Input and field characteristics section
| 5 |size of field acres 75 40 40 40 40 167.4 26939
| 9 |Number of swaths (passes) needed to cover heaclancs court 2 2 2 2 2 2 2
| 10 [wicth of machine: fest 40 40 40 40 40 40 40
| 11 |area in headands acres 956 481 650 730 6.52 3040 55.87
| 12 | Average angle of apprasch to headland in degrees (0-90) degrees 4963 2000 4500 60.00 3954 283 2101
3 | Mumber af mackine or boom sections to be centrolled ¢for Section D) count 15 16 16 15 16 16 15
|14
]
| 16 [Sub-section C5: Summed net benefits to overlap-reducing technology [ overlap % Sum of net annual benefits, $iapplied acre (relative to topmost row) 3\
Percent of category to include in net benefs total T0% I00000  S00000 00000  $0O00D  50.0000 00000 §0.0000
Machine costs 1 53% 05435 05291 05355 §05289 05262 05373 §0.5332
Input costs 1 35% BI0650  $10367  $10490  §1.0302 910344 §10524 910443
Vield revenue 1 15% WSS $1S40  RSMT §1S140 $15200 15467
Mon-ovenership costs 1 \_ 00% $2.0463 18919 20147 $14783 519880 §2.0212
. A A overlap I s $lap)
Benefit to reducing overlap is 70% $0.00 0.0 $0.00 $0.00 $0.00 30.00 §0.00
imi i 53% $365 $3.55 359 §353 $3.54 $361 §3.58
[25] similar across field shapes 35% $7.15 .96 $7.04 3891 3694 3706 $7.01
| 26 | (gi\/en assumed benefits) 15% $0.50 #1023 1034 #1018 31020 31038 $10.20
27 0.0% $13.73 $13.37 31352 $1327 $13.33 $13.56 $13.45
| 28 |
23
| 30 [Section D: Bobmnozzlemachine section shutoff on head affects applied input amounts and yield loss only, not machine operation costy:  (based on 1.8% overlap)
| 31 |Insert a1 here to consider input cost savings =
| 32 |Insert a1 here o consider reductions in yield losses =
| 33 |t cost and yisld revenue savings refative to manual whole boom cartrol, expressed ss S/apglis acre in whole fiskd and associsted with:
i autommatic: cortrol of whele baom $lacre $0.3552 $0.4395 $0.4395 F0.5784 $0.4359 $0.3151 §0.2715
| 35| manual contral of boom sections Siacre: 00435 00000 BIATIS §10438 H18TT4 §18277  §22000
| 36| automatic cortrol of boom sections Siacre: $1.2967 304395 B130  $16Z0 5237 §21428  §24805
| 37 |investment supported by annusl input savings for:
i autommatic: cortrol of whele baom $lacre $2.3831 $29491 $2.9491 $38813 $3.3278 $21141 15218
| 39| manual control of boom sections Siacre: $63309 00000 892181 $7O027 125872 $122642  $14.5223
40 |_automatic cortrol of boom sections Siacre: 387141 529481 $12652  $10.8840  $159250 $143762 5166441
L
w v whIntro £ Analysis S Results £ Motes /. Ammortization / [¢ 3]
iDraw~ L3 | Adoshapess N\ W [0 O ] | 22 (8] ol [ S F - A=
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Reporting a few results from Kastens farm

— “Typical field” is 92.26 acres

« 1874 feet distance perpendicular to line of travel
— Same-sized square field 2005 feet

* 9216 feet running distance of headlands
— Same-sized square field 4009 feet

* Headland angle 24 degrees
— Same-sized square field 90 degrees

e Much like the Ranch field (odd1), only smaller

— Other universal assumptions:
e Base custom rate is for typical Kastens field
— Other fields would have lower base costs
e amortization of 8.00% interest over 7 years
e Manual reaction distance (machine up) 5 feet
e Turnaround speed 75% of down-row speed

e GPS subscription fee (or hassle factor) cost $0.20/acre
at 0% overlap to $0.00/acre at top overlap considered
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* Undercutter or field cultivator example
— 40 foot wide
— 2 passes to cover headland
— $6.50/acre custom rate
— Assume lost yield revenue on doubled-up
headland acres is $35/acre for the year on wheat

» Say 10 bu/acre at $3.50/bu

e But, use machine 5 times prior to planting, so yield
revenue lost per application on doubled-up acres is
$7/acre
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Using tractor on a 40-ft undercutter or field cultivator

Field shape and headland economics analysis

Print Infermatien

Section A Input and fiell characteristics section
Size of field

Murber of gwaths (passes) needed to cover headlsnds
Widih of machine

Ares in headlsnds

Poreriag
MNurnbier of machine or boam &

angle of spproach 1o o o dogroees (190

{0 be corrofed flor Ses

fair stylizad fislds;

usar-defined . A A

sume famn north to south

1

field 4 equal slzed equal sized  equal sized Kastens
inlis userfleld uare Isos R olan__ equll wlan, clrele leal
2.6 9226 92.26 2% = ri. ) 226
2 2 2 2 2 2
an 40 an 40 an 40
930 i s 1083 1259 1633
49 B3 €«m 4500 1M 34 A4 ne

1

Sub-secton C5: Summed net benefis 1o averlapaeducing rechnolagy overlsp % Sum of net annual benefles, $applied acre {relathve 1o 1opmost rowj
Parcent of category 1o include in net benefits fatal ; 7.0% $0.0000 £0.0000 $0,0000 £0.0000 $0.0000 £0.0000
Machme costs 1 5.3% wo.osr? $0.0904 0.0 0859 .03 oz
3 o 8% LR PRl 01773 02 § 1684 #1641 11657
Wild s L o 1H% 053 110 028505 12478 12414 $07m0
Mon ownarship costs 0 0.0% $0 3312 $0 3415 $0 3277 $0 3041 $0 3156 80 7960
overlan % lnvestment supported by above annuial cost savings irelative to topmost rowh, $/a)
7.0% $0.00 0.0 50.00 0.0 50,00 0.0
53% $0.45 $0.47 5045 $0.45 $0.44 0.4
35% £0.90 0 €089 e 085 08l
18% .32 $1.35 $1.30 $1.29 $1.26 $1.19
0.0% $1.72 $1.78 $1.71 §169 $164 $1.55
Ignoring everything else, save $0.2280/acre taking overlap from typical no-marker value of
7% to say, 1.8% with a reasonable autoguidance setup. This would allow an investment of
$1.19/acre or $11,900 on 10,000 acres (i.e., 2,000 acres of summerfallow wheat, farmed 5
times in preparation for planting).
Notice that more complex field shapes induce LESS benefit to overlap reduction rather than
more — such fields have more of their machines’ field time spent on intrinsic inefficiencies 3
related to headlands that are not impacted by reduced overlap.
Using tractor on a 40-ft undercutter or field cultivator
Field shape and hoadland economics analysis four stylizad fields; assume fam north to south
Prlnt .
sl L wans [ A
field equal slzed equal sized  equal sized Kastens
ks userfleld mare lzos R olan_ equil wian clrele lcal
Section A ut and field characteristics section
Size of field acres 9276 923 9236 923 2.7 02
Murber of gwaths (passes) needed to cover headlsnds count 2 2 2 2 2 2
Widih of maching feet an 40 an 40 an 40
Ares In headlands acres 93 i ws 1083 1259 1653
Aweriage anghe of appmach 1o ol it ddangrinees (19000 degran 44 B3 il ELn ] H10 A4 rct::)
Nurnbier of rachine or boomn & {0 be cordrofed flor Section () count 1 1 1 1 1 1
Sub-secton C5: Summed net benefis 1o averlapaeducing rechnolagy overlsp % Sum of net annual benefles, $applied acre {relathve 1o 1opmost rowj
Parcent of category 1o include in net benefits fatal ; 7.0% $0.0000 £0.0000 $0,0000 £0.0000 $0.0000 $0.0000
Machme costs 1 5.3% .oz 0,020 oo 0358 .03 oz
Input ¢ L o 8% L] 0073 002 §1 0684 (841 il
Wild s L o 1H% 0 11110 05 sEvE =14 0780
Mon ownarship costs 1 0.0% $01312 $0.1415 01277 $01241 $0 1156 $0 0880
overlap % lnvestment suppromad by above annuial cost savings irelative to topmost rowh, $/a)
7.0% $0.00 0.0 50.00 0.0 50,00 $0.00
53% 50.20 s0.21 5019 19 5018 3015
35% 0.3 040 037 0®s 033 n»
18% 054 058 $0.52 051 £0.48 041
0.0% $0.68 074 $0.68 085 $0.60 051

Bringing in the assumed $0.15/acre ($1,500 on 10,000 acres) annual GPS subscription fee or

hassle factor, reduces the investment that could be made to get to 1.8% overlap to $4,100 on

10,000 acres (i.e., $0.41/acre).
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Using tractor on a 40-ft undercutter or field cultivator

Field shape and headland econcmics analysis four stylized fialds; assurna farm north to south
Frint infonmation wenrdelined . .
field aqual sized  equal sized equal sized  Kastens

units userfisld siquare isos R tiian__equil tiiang circle Ktypical
Section A Input and field characteristics section
Size of field acres 2% 2% L . ] 522 nx 2%
Nurmnbier of swarths (passes) needed o coner headlands couri 2 2 2 2 2 2
‘Widih of machine feat 40 40 40 40 40 40
Ares in headlsnds acres 23 FAL 10.05 1080 125 B33
Poesiage angle of apgroach lo headland in digoees [1.90) dugriees et €0 45001 H1LO0 AL pct-c}
Murnber of rachine ar boom sections 1o be contrallad ffor Section ) count 1 1 1 1 1 1

Sub section C5; Summed net benefits 1o overlap treducing technelogy N cvertap % Sum of net annual benefits, $/applied acre {relative 1o topmost row)

Percert of category to include in net benefts total = = T0% £0.0000 £0.0000 $0.0000 %0.0000 £0.0000 £0.0000
Machme costs | R | A% S0 0aE 1041 04 EARIE: ] SO EHE § &7
Input costs 0 | 5% $0.0700 £0.0707 0.0 30.0744 007N $0.0672
Yield revenue [ 1 | o1Em wia 0.1130 50,1105 0,165 0.1045 £0.0%8
MNan ownership costs 1 | 0o% 8014 §1 1442 §1 1408 30 1356 01350 1175

oretap % Investment supported by above annual cost savings irelative to topmost rowl, bap
0% 000 000 §0.00 $0.00 .00 000
53% 5021 0.2 0.2 $0.20 $0.20 o
5% w4 o §140 38 38 03B
10% 058 053 §0.50 $0.55 0.5 050
0.0% 074 $0.75 £0.73 0 8069 S0E4

Bringing in also the $7/acre/operation lost yield revenue on doubled-up headland acres
supports an investment of $5,000 in this 2000 acres of annual summerfallow wheat situation.
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e Sprayer example
— 90 foot wide
— 1 pass to cover headland
— $4.25/acre custom rate
— $10.00/acre/application of chemical used

— Assume lost yield revenue on doubled-up
headland acres is $30/acre/year on corn (12
bu/acre at $2.50)

e Assign loss half to spraying excess chemicals and half
to double-planting with planter, so $15 for sprayer/yr.

e But, apply 3 times prior to planting (say twice after
wheat harvest, once in spring), so yield revenue lost
per application on doubled-up acres is $5/acre.

36




90-ft sprayer example

adland econnmics analysis

Section A Input and fiell characteristics section

userdefined

fair atylizad ficlds,

uare

A

A

saume famm north to south

equal slzed equal sized  equal sized

Isos R mlan

equil irfan;

clrele

Kastens

Size of field 2.6 9226 92.26 2% = ri. ) 226
Murber of gwaths (passes) needed to cover headlsnds 1 1 1 | 1 1
Widih of machine a0 Q0 90 kil a0 a0
Ares In headlands o.8s b nirz 1253 1458 1904
Awiriage anglo of approach fo headland s dogrees [190) ? A9 R € 5100 KM A4 pct-t)
MNurnbier of machine or boam & i (o b condrofied {lor Section ] count ] ] & ] 8 ]
Sub-secton C5: Summed net benefis 1o averlapaeducing rechnolagy overlsp % Sum of net annual benefles, $applied acre {relathve 1o 1opmost rowj
Parcant of category 1o include in net benefits total - 7.0% $0.0000 £0.0000 $0,0000 £0.0000 $0.0000 £0.0000
Machme costs L% 1 s3% 00558 U056 00552 $0.0545 00532 0502
Input c 3 v | A% 30 1086 LIRRE 1 0H4 07 #1044 (865
Ymld rsnemue L8 1H% 11814 8 1HES LR I 01580 1530 8 1457
Moan ownarship costs o 0.0%
overlap %
7.0%
5.3%
35%
1.8%
0.0%

Ignoring everything else, save $0.1452/acre taking overlap from typical foam-marker value of
7% to say, 1.8% with a reasonable autoguidance setup. This would allow an investment of
$0.76/acre, or $11,400 on 15,000 acres of annual sprayings.
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90-ft sprayer example
Field shape and headland sconomics analysis faur stylizad fields; assume famm norh to south
user-defined . A A
field 4 equal slzed equal sized  equal sized Kastens
unlts userfleld uare Isos R olan__ equll wlan, clrele Hrypleal

Section A Input and fiell characteristics section
Size of field

Murber of gwaths (passes) needed to cover headlsnds
Widih of machine

Ares in headlsnds

Suriage anglo of approach 1o he

el o degreness (19003

MNurnbier of machine or boam & i (o b condrofied {lor Section ] count ] & ] ]
Sub-secton C5: Summed net benefis 1o averlapaeducing rechnolagy overlsp % Sum of net annual benefles, $applied acre {relathve 1o 1opmost rowj

Parcant of category 1o include in net benefits total - — 7.0% $0.0000 £0.0000 $0,0000 £0.0000 $0.0000 £0.0000

Machme costs 1 5.3% 2134 .13 f iRl ¥.208 ¥0.2078 oz

Input c -1 A% 4 49 an 8 s ¥ 40 =0

Ymld rsnemue R 1H% K174 16174 HIH144 § B s EmM 8 5549

Man cwnarship co 0 0.0% 30 FORA $0 8058 0 A4S $0 7906 $0 7876 §0 763

overlap % lnvestment supported by above annual cost savings (relative to topmost row). #/a)

7.0% $0.00 000 $0.00 000 £0.00 000

5.3% un N un 109 §1.00 3105

35% 218 218 217 213 £22.12 207

1.8% L xR ] 321 820 214 213 305

0.0% 421 421 .19 $4.12 $4.10 329

Bringing in the input cost savings increases the investment that could be made to support
going from 7% to 1.8% overlap to $3.05/acre (over $45,000 on 15,000 acres/yr sprayed).
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90-ft sprayer example

Field shape and headland econcmics analysis

Frint information

Section A Input and field characteristics section

useradefined

fialid

four stylized fialds; assurna farm north to south

A

aqual sized  equal sized  equal sized

units userfisld siquare isos R tiian__equil tiiang circle Ktypical

Kastens

Size of field ACres 2% 2% L . ] 2.2 nx 2%
Nurmnbier of swarths (passes) needed o coner headlands couri 1 1 1 1 1 1
‘Widih of machine feat 20 @0 1l 90 20 «0
Ares in headlsnds ACres 1085 s ny 1258 1468 1904
Poesiage angle of apgroach lo headland in digoees [1.90) dugriees et a0 45001 H1L0 AL pct-c}
Murnber of rachine ar boom sections 1o be contrallad ffor Section ) count 5 5 & ) 5 5
Sub section C5; Summed net benefits 1o overlap treducing technelogy N cvertap % Sum of net annual benefits, $/applied acre {relative 1o topmost row)

Percert of category to include in net benefts total = T0% £0.0000 £0.0000 $0.0000 %0.0000 £0.0000 £0.0000
Machine cosls I 1 | &3 S11677 §1 16 11673 S 5111644 §1 161
Input costs 1 5% 03275 £0.3201 30320 HWNT6 0.3 03162
Yield revenue [ 1 | o1Em 04798 50,4550 $0.4728 $0.4852 04704 04534
MNan ownership costs 1 | 0o% S0 B0 §1 6107 § 6237 30 HBY SR § RIS

orertap % Investment supported by above annual cost savings (ralative to topmost rowl, bap
0% 000 000 §0.00 $0.00 .00 000
53% 087 $085 £0.27 0,85 $0.88 S0.84
5% .7/ IR ./ $165 E1R.T £18 -1
10% 280 24 8249 2.4 3245 24
0.0% §325 318 85 $3.15 $3.19 $214
Bringing in everything we consider changes the investment that could be made to support
going from 7% to 1.8% overlap to $2.41/acre ($36,150 on 15,000 acres/yr sprayed).
39

Moving from guidance to section control...

o Sprayer example — boom shutoff

— We now consider the benefits for automatic
boom section shutoff at the headlands

— We start with the assumption of a default overlap
percentage of 1.8% as the one determining
custom rates, and then consider:

e Automatic (GPS) control of whole boom

e Manual control of each of 5 boom sections
independently (you'd better be fast acting)

e Automatic (GPS) control of 5 boom sections
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90-ft sprayer example — boom shutoff control, 5 sections

Fiald shaps and haadland sconomics analysis four stylizad fields; sssume fams noth to 2outh
M user defined . ‘
field equal slzed  equal sized  equal sized Kastens
units userfleld uare Isos R ulan__equil irlan, clrele Hrypleal
Saction D: Boamnazzlemachine section shutaff an hoadlands analysis iaffacts appliod input amonnte and yisld loss anly, not machina operation costl:
Inzert a 1 here to consider inpul cost 2avings > 1
Inzert @ 1 here to consider raductionz in yield loszes » 1
Input cost and yield revenue saings relative 1o manual whole boom contral, expressed as §fapplied acre in whole field and sszociated with
aulomalbsc control of whole boom $lacre 0780 $0.00e2 o2 ooz ¥0.0259 orz
mmanual cantrol of booen sechions $acre 0 48R0 §0. 0 ¥ 5463 §1 4166 ¥ 74495 §1.1518
adomatee cantrol of hoom sechons Stacre a0 §0 078 Eior L) 05188 HIHHL L Ry ]
Irvestment supported by annual input savings for:
autornatic controd of whele boom $acra 302856 50.2965 303965 $0.5218 04474 $0.3706
manual cortrel of boom sections $lacre s2an £0.0000 §28548 £2.1692 $3.0022 §5.9955
automatic controd of boorn sections $lacre $2B167 £0.3985 $3.2513 $2.8910 $4.3408 63661

Going to automatic boom shutoff control saves $1.2228/acre per year, and thus supports an
investment of $95,000+ in this 15,000 acres/year scenario. Note, that the GPS component of
this technology may not have to be “covered” by savings here if it is already justified via the
autoguidance investment. This is obviously the place to focus GPS investments for Kastens.

Even if yield loss component is ignored, the justified investment is $63,000+.

Notice the huge benefits to this technology for more irregular fields (compare Ktypical with
square field).

Keep in mind that most of this “gain” could come from manual control of the 5 sections,
which typically the sprayer already comes with. But, can you really manually control 5
sections effectively? If not, then the investment noted above is merited.
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* Planter example

40 foot wide (16 rows 30 inches)
2 passes to cover headland
$12.50/acre custom rate
$25.00/acre seed cost

Assume lost yield revenue on doubled-up
headland acres is $30/acre for the year on corn
(12 bu at $2.50)

e Assigned half to sprayer operations

e So, $15/acre for planter
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Planter example — guidance only

Field shape and headland econcmics analysis four stylized fialds; assurna farm north to south
Frint inl ati
field = aqual sized  equal sized equal sized  Kastens

units userfield siquare isos R tiian__equil tiiang circle Ktypical

Section A Input and field characteristics section

Size of field acres 2% 2% L . ] 522 nx 2%
Nurmnbier of swarths (passes) needed o coner headlands couri 2 2 2 2 2 2
‘Widih of machine feat 40 40 40 40 40 40
Ares in headlsnds acres 55 (-] 1031 11.08 1282 1876
Poesiage angle of apgroach lo headland in digoees [1.90) dugriees et €0 45m HL0 AL pct-c}
Murnber of rachine ar boom sections 1o be contrallad ffor Section ) count 2 s 2 2 2 2

Sub section C5; Summed net benefits 1o overlap treducing technelogy N cvertap % Sum of net annual benefits, $/applied acre {relative 1o topmost row)

Percert of category to include in net benefts total = 20% £0.0000 £0.0000 $0.0000 %0.0000 £0.0000 £0.0000
Machme costs { 1 | 15% LIRAEY 811143 #1143 o s IR
Input costs 1 | 1.0% 02277 $0.2269 30.2268 302236 02003 02107
Vigld revenue L I | 05% §0.33%0 03378 $0.3379 $0.3730 $0.334 £0.3255
MNan ownership costs 1 | 0o% 80 4487 §1.441 §1 4470 0 440 0 439 § A3H

orertap % Investment supported by above annual cost savings (ralative to topmost rowl, bap
20% 000 000 §0.00 $0.00 .00 000
1.5% $0EB0 $0E0 £0.60 $0.59 $0.53 057
10% 119 §118 $1 18 $1.16 5196 §114
0.5% n $1.76 §1.76 LIE) 3173 162
0.0% 234 233 2.3 §2.29 $2.29 $2.24

Bringing in everything we consider, going from a 2.0% overlap (e.g., marker-based
guidance) to 0.5% guidance (fairly good GPS guidance), saves $0.3255/acre, which supports
an investment of $1.69/acre, or $5,070 if the planter plants 3,000 acres of corn per year.
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* planter example — section shutoff

— We now consider the benefits for automatic
section shutoff at the headlands

— We start with the assumption of a default overlap
percentage of 1.0% as the one determining
custom rates, and then consider controlling:

e 2 sections (8 rows each)
e 4 sections (4 rows each)
e 8 sections (2 rows each)
e 16 sections (i.e., individual row shutoff)

— In our investment analysis, we’ll assume the
operator already effectively controls 2 sections
manually
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Planter example — section shutoff control, 2 sections

Flold thaps and haadiand acanomics snalysie four stylizad fislds; assuma famn noth ta south.
Infarmana .
firkyL )y L userdeflned .
field equal sized  equal sized  equal slzed  Kastens
units userfleld uare Isos R ulan__equil irlan, clrele Hrypleal

[Saction D: Boam/nazzlemachine section shutaff an headlands analysis (affects appliod npur amounts and yisld loss anly, not machine apsration costl:

Inzert a 1 here to consider inpul cost 2avings > 1 1
I

Inzert @ 1 here to consider reductions in yield loszes » 1 1 i

Input cost and yield revenue aavings relative 10 manusl whole boom contral, expressed as $/spplied acre in whole field and aszocisted with
automabe control of whole boam Flacre Fo.20m §0.2015 s §0.2652 0.2274 01884
erarnzal carileil of booen sichisns Sfacm 13419 0. 00 4 Pl s &A1 1 2468

andomatee control of bom wns Stacre Fakte) s 1 HE 15715 74 §1 049
Irvestment supported by annual input savings for:

automatic control of whols boam $acra 31.0468 $1.0453 §1.0493 $1.3010 §1.1840 $0.9007
manual cortrol of boom sections $facre $1.7799 $0.0000 $2.0%88 $1.5945 §2.6536 $4.4075
automatic cortrol of boom sections $lacre $2.8267 $1.0453 $3.1480 §2.9755 $4.0526 $5.38682

Going from manual to automatic section control of planter (2 sections; 8-rows controlled
together) saves $0.1884/acre/year (from $1.0349-$0.8466), which happens to be the same
thing as the auto-control of whole boom number, supporting an investment of $2,942 on
3000 acres ($0.9807/acre). Comparable numbers (tables not shown) for more sensitive
control (relative to manual 8-row control) are:

4-row control, $0.6117/acre/yr savings, $ 9,553 investment supported

2-row control, $0.8233/acre/yr savings, $12,859 investment supported

1-row control, $0.9291/acrelyr savings, $14,512 investment supported

If all headland yield loss assigned to planter rather than half to sprayer:
1-row control, $1.2775/acrelyr savings, $19,954 investment supported

Like the sprayer, big benefits to section control for irregular fields
Why is this not yet an option on planters? 46
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Additional thoughts/considerations

— In the planter example, assume:
1% overlap (so assume autoguidance)

$1.78/acrelyear benefit to individual row control over
manual whole-planter control (the $1.78 here compares
with the $0.9291 number on previous slide)

(1) No section control of planter

— Typical (acres-weighted) machine cost or custom rate is
$12.50/acre; rates range from $11.65/acre to $17.95/acre
across the 75 fields, with a standard deviation of $1.41.

With 16-section (each row) control & sunk investment
— (2) For owner-operator (gets input benefits)
» Typical “cost” is now $10.72/acre (i.e., $12.50-$1.78)

» Appropriate “machine” costs (brings in input and yield loss
savings) across the 75 fields range from $10.52/acre to
$12.35/acre, with a std dev of $0.38/acre.
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Planter section control, cont’d

e With 16-section (each row) control & sunk investment
— (3) If custom operator can extract a producer’s benefits
(but not the added cost of farming irregular fields):
e Typical charge is $14.28/acre (i.e., $12.50+$1.78); ranges
from $13.63 to $18.35, with a std dev of $1.03/acre.
— Either scenario 2 or 3 reduces variability and increases
profit relative to no section control of planter.

— (4) If custom operator can extract a producer’s benefits
and appropriately charge for the differences in machinery
cost across irregular fields:

» Typical charge is still $14.28/acre, but charges now range
from $12.78 to $23.78, with a std dev of $2.44/acre.

* Increases profit and increases variability relative to no
section control

— Think about how you would sell the “service”
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Summary

— Lowering machinery costs is where the action is.

— Keep in mind that a tractor is multi-purpose, so
GPS benefits can be additive.
— Think carefully about expected yield losses on
doubled-up headland acres.
— Field size and shape doesn’t much impact
benefits to GPS autoguidance,
e but really impacts benefits to section shutoff.
e Autoguidance and section control share GPS items.

— GPS technologies should help to differentiate
custom rates and ultimately land rental rates by
field size and shape.

e Section control may help stabilize these numbers.

— We didn’t account for reduced operator fatigue.
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