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Why producers need to know Machinery cost categories

Selecting Profit-maximizing Crop Mix * Repair and maintenance

— must prorate to crops e Labor

Dealing with Technological Change (no-till)

_ _ _ _ » Depreciation (market, not tax depreciation)
— alternative systems use machinery less intensively

* Interest (opportunity interest)

Benchmarking

« Banking (tracking market value & deprec.) * Fuel and lubrication
« Minimizing Costs of Production  Taxes, insurance, and shelter
— owning vs. leasing vs. custom hire e Custom hire

— optimal trade decisions




Breakdown of total machinery costs...

Machinery Costs Per Acre, Kansas 2001 vs. 2010*

Source: 182 KFMA Members (Beaton)
. Repairs . Depreciation . Labor

B Fuel [ Interest [T Ins. & shelter

2001 2010
18.3% 4.0% 17.4% 3.8%

9
11.4% 7 00% 15.6%

24.2%

14.2% 2.1% 13.5%

Total: $83.29 Total: $109.14

*Values calculated based on fuel price changes and inflation adjustments for other categories from 2001 base

26.6%

Custom hire cost has been allocated to individual categories

Machinery costs are especially important!

Kansas Farm Management Association Crop Enterprises Analysis
State Averages, 2006-2008

Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 98 45 132 225 120 49
Average Acres 436 547 340 668 308 71
Costs, $ per Acre
Seed $36.27 $54.16 $13.74 $10.55 $30.36 $9.00
Fertilizer 52.88 80.90 39.62 35.94 7.90 10.01
Herb-Ins 28.15 42.06 28.96 8.59 19.35 11.21
Crop Ins 14.08 20.00 9.07 7.34 10.91 0.50
Machinery 91.03 123.56 77.68 80.06 81.41 106.49
Other 22.99 109.29 20.29 21.34 21.91 24.95
Land 51.93 97.96 36.24 31.84 45.76 54.00
Interest 23.80 38.02 16.78 16.24 17.82 19.91
Total Cost $321.12 $565.95 $242.39 $211.89 $235.41 $236.06
Machinery, % 28.3% 21.8% 32.0% 37.8% 34.6% 45.1%

Note: A portion of interest cost should also be allocated to machinery costs
Costs reflect operator’s costs on owned and rented land

Relative machinery costs are somewhat repeatable

Relative Machinery Cost Rankings for Wheat Farms
Correlation Coefficient = 0.72
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Machinery cost management is more important than traits like marketing

Machinery costs are important in explaining
profitability differences across farms ...

Kansas Farm Management Association Crop Enterprises Analysis
State Averages, 2006-2008

Corn Irr Corn Sorghum Wheat Soybean Alfalfa

Number of Farms 98 45 132 225 120 49
Machinery Costs, $/acre

High profit farms $78.94 $115.99 $65.12 $68.02 $67.40 $94.62

Mid profit farms $82.09 $116.33 $73.19 $71.32 $79.06 $96.01

Low profit farms $111.78 $138.34 $94.73 $100.84 $97.76 $129.50

High less low, $ -$32.83 -$22.35 -$29.62 -$32.82 -$30.36 -$34.88

High less low, % -29.4% -16.2% -31.3% -32.5% -31.1% -26.9%

Differences between high profit farms and low profit farms in ...

Net returns $149.77 $251.77 $125.44 $119.56 $129.62 $166.02
Total costs -$88.75 -$231.10 -$48.01 -$79.72 -$57.41 -$82.24
Cost/net returns 59.3% 91.8% 38.3% 66.7% 44.3% 49.5%
Mach/total costs 37.0% 9.7% 61.7% 41.2% 52.9% 42.4%
Mach/net returns 21.9% 8.9% 23.6% 27.5% 23.4% 21.0%




Study examining profitability

) Low- vs High-Profit Groups in lllinois
differences between crop . 9 P . : S
. (Six-year ('95-00) average return — Source: University of Illinois)
producers for different
enterprises. Costs are quite Trait/category Low-profit group High-profit group
important in explaining Total acres 672 1,007
differences and machinery Owned 171 (25.4%) 74 (7.3%)
costs represent a relatively Share rent 311 (46.3%) 789 (78.4%)
large portion of costs.* Cash rent 190 (28.3%) 144 (14.3%)
Total costs ($/A) $430 $340
Paper is available on Land 133 (30.9%) 98 (28.8%)
www.agmanagder.info Power 71 (16.5%) 55 (16.2%)
Buildings 23 (5.3%) 19 (5.6%)
Differences Between High-, Medium-, and 0, 0
Low-Profit Producers: An Analysis of 2006-2008 Kansas Labor o0 (11.6%) %0 (8:8%)
Farm Management Assaciation Crop Enterprises Variable inputs 99 (23.0%) 92 (27.1%)
Other 54 (12.6%) 46 (13.5%)
January 2010
Kevin LJI|uyvL'tIu.J:m;_'e::“éruﬁut?‘nelc:g(r;ir:‘.\ozr{‘alco;{lcd@ksu edu) *In this study, income plays a larger part Power, bldgs, & labor 144 (33.5%) 104 (30.6%)
in explaining profit differences than . . . : .
ear":r anal)?sgs have found, which is $90/acre difference in costs, of which $40 is machinery (44.4% of total).
attributed to the years analyzed (i.e.,
2006-08).

Expected costs ...

« Benchmarking means to compare actual
costs with what they are expected to be.

Are machlnery costs a Strength or e Given that most producers’ machinery cost

weakness of your operation? data are whole-farm costs, across farm
comparisons are not appropriate. Thus,
what costs do we benchmark against?

 Where do “expectations” come from?

L, 12




Farm costs vs. custom rates Relative custom rate ratio

25

Expected crop machinery cost based on

custom rates... Average = 1.306 (range -- 0.55 to 2.47)
Percent less than 1.0 = 23.6%

— Sum of all operations performed on the farm
multiplied by their respective custom rates

— Relative custom rate ratio developed
 If > 1, then per unit costs are greater than custom rates

Relative Custom Rate Ratio

e If =1, then per unit costs are equal to custom rates
e If <1, then per unit costs are less than custom rates

Farm Observation (n=182)
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B Microsoft Excel - KSU-MachCost TEx
(3] Fle Edt View Insert Format Tools Data  Window Help Typeaquestion forhelp = o & X
Conclusions e
A B[ ¢ [ o [T E T F T & [ H [ 1 [ 4 T K [ L M NZ
1 =
Pu bllShed Custom I‘ateS need tO be |ncreas ed by I KSU-MachCost.xls =--=- A spreadsheet program to assist producers in calculating farm
- 0 | 4 | specific custom farming rates, and benchmarking machinery costs.
approximately 25%, on average, but tremendous 5] Version - 1.18.10
variability exists across producers 4
| 8 | DESCRIPTION OF "SHEETS" (see tabs at bottom of screen}
L0 Intro - Sheet that provides directions for using spreadsheet and author contact information.
| 10 | User info - Sheet that contains basic information about using the spreadsheet (i.e., explanation of inputs and outputs).
. . . - | 11| Calculations - Sheet that contains formulas for automatic calculations to estimate farm-specific machinery costs
EC O n O mi eS Of S | Ze eX | St (I e y SC&' e faCtO r | 12 | Blank form - Sheet that contains a worksheet that can be used to perform machinery cost calculations manually.
- - . 13
adjustment decreases as farm size increases) 74
| 15 | RELATED PUBLICATION
16 This spreadsheet was developed as a tool to automatically perform the calculations demonstrated and discussed in
| 17 | Custom Rates and the Total Cost to Own and Operate Farm Machinery in Kansas . which can be found at
Procedure developed to find farm-specific, per - REIE
R R 20| KSU-MachCost.x| developed by:
unit machinery costs 5l Fenostalh was developes by
z Aaron J. Beaton - Graduate Research Assistant, Agricultural Economics, Kansas State University
23
: | 24 | Kevin C. Dhuyvetter - Extension Agricultural Economist, Kansas State University
Results are useful for benchmarking costs and = i, Gl =t
have been incorporated into KSU-MachCost.xls i paar ey
(a\/ai|ab|e on agman ager_info also see MF-2583 -- Custom Rates = Terry L. Kastens - Extension Agricultural Economist, Kansas State University
. 30 uniras (TRA} 6269000
and the Total Cost To Own and Operate Farm Machinery In Kansas) Hl “Intro” tab stens@agecon ksu.edu Print information
32
15 33 4 v
4 4 » M[\Intro{ Userinfo { Calculations £ Blank form / < Bl




I Microsaft Fucel - KSU MackCost jexamphe), s
Pl B EM W Duet Famek Tob Do Weder b
HEES N WERC RS R Rh W W0 B A O I S T Nl

E3 Microsoft Excel

sl s BT U EERGE S % BAEE - -4

|, ) 3 ¥ Rk yain Changes.. LRI AR AR AR T Ty | l
A0l ¢ [ © [ E [ F [ 6 [ H [ T [ 4 [ K [ L [M Nx
1 = B (o = =) ] ) i ) e ) ST | ¢ M=
3| KSU-MachCost.xls -—— A spreadsheet program to assist producers in calculating farm T — Estimates of Farm-Specific Per Unit Machinery Costs - Printresute |-
— v . . " SC 1ems
| 4 | ) specific custom farming rates, and benchmarking machinery costs. Constant 241 CosMiciagt adusiment
| 5 | Version - 1.18.10 1/ harvested acras 33026
6 2
= Print information . s
7 INPUTS, COEFFICIENTS, and CALCULATED VALUES B. Hanvested Acres (raquirad ) —a
| 8 | In the Calculations sheet, numerical values are color coded for ease of use according to the following: ©. Scala Factor (Scale factor = 1241 + 33,026 x (1 / havasted acres)) 0000
| 9 | Blue font with light blue shading represents inputs required by the user
| 10 | Green font with light green shading represents model coefficients L. Stop 3 - Expected whole-farm crop machinery costs {Sum of Colurmn H) 0
| 11 Black font with light yellow shading represent calculated values based on user input and model coefficients
K. Stap 5~ Actual whole-farm cryg . .
% R é Different operations go from row 20 to row 62
E All blue cells are input cells, the number of harested acres and actual crop machinery costs must be entered. The i Foolals clop Tachifer costg (l .e., there are 43 different OPETa'EiOﬂS)
| 15 | number of units of each operation (Column F) must be entered, if none of a particular operation was perfromed, enter "0". E. E. G. H 0 L M. E.
| 16 | All operations that are performed must be enterered as an operation, otherwise the farms total crop machinery costs will = Adustad . Swpi Step 2 Stepd Step 6 Sep T Estimated
| 17 | be prorated over too few operations and units, causing incorrect calculations. If a particular operation is performed that is Operabions [regquired umis) Coeficients Unite’ [CxE) (FxG) HIG (=K (LIF) Coefhcaert
| 18 | not listed in Column D, pick the operation that most closely resembles it. Additionally, all operations performed for others F'°:° cul;uve’.o mm?.lnc[nl-zcr_(acml ? Sg gg 0 gg& ‘g na §
| 19 | (on a custom farming basis) must be entered (in Column F) as well. Red diamond comment boxes are included on S::Lf‘oﬁ:;::cmﬂl::‘:{,z:ﬁ?,’:i_m__] L: :U 00 g DEIL;‘N: gU z:
| 20 | various inputs ta help clarify what should be entered where. Swnn;ﬁ.nﬂm:mmlh rnmnmr]m‘m.ﬁ.a 3 3 o $000 0 000 0 na
| 21| Diisk (acres) §747 o $000 0 000% $0 n'a
| 22 | OUPUT CELLS Chesel less than 12 inches deep (acres) $a92 o $0.00 $0 0.00% 0 na
| 23 | All black cells are output cells (i.e., calculated values). This spreadsheet automatically recalculates every time an ':h‘_*' q'_e'“[_"‘a’f‘ 12 '"_‘-r‘*_‘ daar\ (acres) $1 . &6 0 $0.00 0 D00% 0 n'a
| 24 | additional input is entered. Thus, it is important to wait until all data have been entered and reviewed before interpreting E;:;;:L‘;:U:I';\:?’?;zrﬁ"*‘”“"UE"] g: L o7 g 33 gg E ggai gg :‘:
| 25| any of the calculated results {i.e.. black numbers). C_G\umn ] repn_asems the farm-s_pecwﬁc per unit cost to perform each of Row ¢rop ,-_,,,,wm_g_,,c(_;_ﬁ] S 1] $0.00 0 000% $0 na
| 26 | the operations for the farm being analyzed. The relative crop machinery cost coefficient. Part N, represents the aggregate Diliair-sesd no-iil walhout Terizer (acres) 3 i} $000 1) D00 (3] A
| 27 | crop machinery costs relative to other producers of the same size, performing similar operations and similar units of each Dnivair-sead no-ull with femilizer (acres) $14.20 0 $0.00 0 0.00% $0 na
| 28 | operation. If the relative crop machinery costs coefficient is less than, equal to, or greater than one, then machinery costs Drillair-seed conventional Gll without ferilizer “ lculati » b (this is th del nia
| 29| are lesstt . W aat would be expected, respectively, indicating whether machinery operations are Drilliair-seed “‘""9"1‘”‘-:”7‘1"’""“hr[?"t"'m {acreg Ca culations” ta (t Is Is the mode ) n'a
30| a strength User info” tab  Reg giamond comment boes are included on various cells to help clarify what || rati o A withodk fatlizer factes) ;;‘,‘ o ; ;; o ;:; ek ;; zz
ot thesautpu/feans. D 000 0 000% 50 nla
32| _ i fonsefar (ac 0 000 0 000% 50 na ; L
3] L ] W i 3 0 koo B = PP — ; »
R ) User info {_ Calcultions /. Blank form / IES i 2| sty i s = i

I Microsaft Fucel - KSU MachCost (7008 09 example), xls X I Microsaft Fucel - KSU MachCost (7008 09 example), xls

H3] e B Ve Dol Famet Tk Doe ke bee acquestion tor by S ISRAVERE H3] e B Ve Dol Famet Tk Doe ke bee quston tr b BESEREE
RN NEUEPE ROUL- 3 U NN O A R 0 L e s o]z v G s % AR -S4 AN NEUEPE ROUE- U NN O I R X VN L] s o]z v G s % AR -S4
- & [ - &
B e[ E F | & | H [ I 1 K [ L | wg B e[ E F | & | H [ I 1 K [ L | wg
i Estimates of Farm-Specific Per Unit Machinery Costs Print results i Estimates of Farm-Specific Per Unit Machinery Costs Print results
A Scge Faclor Costhoents A Scge Faclor Costhoents
Constant 1241 Cosflicient adiustment Constant Coeflicient adjustment
1/ harvested acres 33026 1/ harvested acres 26
Total numbser of
B. Harvested Acres (required ) 1 B. Harvested Acres (required ) i |
" ; —— ; ’ Step 1: . ; —— ; N
C. Scale Factor (Scake factor = 1.241 + 33,026 x (11 harvasted acres)) 0.000 C. Scale Factor (Scake factor = 1.241 + 33,026 % (1 / harvasted acres)) 1258 Step 2
. Step 3 - Expacted whole-farm crop machinery costs (Sum of Colurm H) $0 Enter the units of all of the I Step 3 - Expected whole-farm crop machinery costs (Sum of Courm H)  $186.333
i i Enter the number of acres
K. Step 5 - Actual whale-farm crap machineny costs [raquired ) d Ifferent o p erations on th e K. Step 5 - Actual whalefarm crap machineny costs [required ) : .
farm during the year. harvested during the year.
M. Refative crop machingry cost coeMcient (K /1) M. Refative crop machingry cost coeMcient (K /1) oo
D. E E. o L. M. E D. E E. G. H. o L. M. E
Adusted Sp T Estimatad Adusted Stap 1 Stap 2 Stap 4 Stap 6 Sp T Estimatad
Oiperations [raquired units) Coafficiants Liniits” LIF] Coafficiari Oiperations [raquired units) Coafficiants Liniits” CxE F x G H AEd LIF] Coefficiant
Field culivale wathout ferblzer {acres] § ' $0.00 0 0.00% 0 $0.00 Field culivale wathout ferblzer {acres] 1254 8978 $11015 581% 0 $0.00
Disk (acres) £000 0 0.00% £0 $000 Disk (acres) 3263 §$1002 332631 17 54% £0 $000
Chessl less than 12 inches desp (acres) $0.00 $0 0.00% $0 $0.00 Chessl less than 12 inches desp (acres) 5,02 a3 $1247  §11,548 B44% $0 $0.00
Drillair-seed comventional bl without failizer $0.00 0 000% $0 $000 Drillair-seed comventional bl without failizer 1015 $931  $9446 S507% $0 $000
Plant conventional il without ferikzar (acres) $000 0 0.00% $0 $000 Plant conventional il without ferikzar (acres) 988 $1284 $12682 681% $0 $000
Spray chemical {acres) $0000 0 0.00% $0 $0.00 Spray chemical {acres) 1625 $575  $H33% S01% $0 $0.00
Spray chamical and fertlizer (acres) $000 0 000% $0 $000 Spray chamical and fertlizer (acres) 4 S5 $592 3333 1.79% $0 $000
Broadeast dry fertibzar (acres) 000 30 000% £0 000 Broadeast dry fertibzar (acres) 4.2 1440 £540 $7.772 417% £0 000
Harvect wheal (acres) $0.00 0 000 $0 £000 Harvect wheal (acres) £1717 1,007 $2159  $1738 NET% $0 £000
‘Wit yield @bove 20 bu'ac [bushels) $0.00 0 0.00% $0 $0.00 ‘Wit yield @bove 20 bu'ac [bushels) ).16 ¢ 28178 $0.21 5,180 278% $0 $0.00
Harvest grain scrghum [acras) 000 $0 0.00% €0 $000 Harvest grain scrghum [acras) 7 533 $2238 §11928 6A0% €0 $000
Grain sorghum yeld shove 35 bulac (bushels) $0.00 0 000% 0 $0.00 Grain sorghum yeld shove 35 bulac (bushels) )18 * mad soo0 232% 0 $0.00
Hanvest soybeans (acres) €000 0 0.00% £0 £000 Hanvest soybeans (acres) 23090 450  $3006 §13535 7 26% £0 £000
Soybaan yield above 24 butac [bushals) 000 0 0.00% £0 000 Seybean yield above 24 butac [bushels) " 4050 §0.2 314 044% £0 000
Swiath (acres) $0.00 0 0.00% $0 $0.00 Swiath (acres) 2 376 $1323 94,975 267% $0 $0.00
Round bales greater than 1,500 Ibs (bales) £000 0 0.00% £0 §000 Round bales greater than 1,500 Ibs (bales) 525 $1365 36,639 3 56% £0 §000
Srmall square bales (bales) £000 0 0.00% £0 $000 Srmall squars bales (bales) 67 1,222 $084 10 055% £0 $000
Miles on faem pickups (miles) $0.00 0 0.00% $0 $0.00 Miles on faem pickups (miles) 16,000 $053 8,509 457T% $0 $0.00
hiles an grainay rucks (miles) §000 0 000% $0 £0 00 hiles an grainay rucks (miles) 3300 §285 $9.401 505% $0 £0 00
A4 = A4 =
el e e i ), Caloubatsons f Blark form [/ 13 > el e e i ), Caloubatsons Bk form [/ [£3 >
Faudy L el 17 commenked by Aaron Beaton M




I Microsoft Fucel - KSU MachCost (P008 09 example). xls

Pl Bk B8 W et Femdt Tek e Weder e

I Microsoft Fucel - KSU MachCost (P008 09 example). xls
FA1 B BM W Duet Famek Tob Do Weder b

s smlr o EEE s A EE - A

RN NEWETIE REUE- 8 (U B0 I e 0 | DL | L] AN N REE TR TR (UF NN R e e e Ao
F12 - =7 H1& - =7
B C |D] E e 6 | H [ 1 [ J [ ® | L | wWg Al B c ol E | F [ 6 [N 1 | J [ K | L | Wg
2 i Estimates of Farm-Specific Per Unit Machinery Costs Print results 2 i Estimates of Farm-Specific Per Unit Machinery Costs Print results
3 | A Scae Factor Coslhcents 3 A Scae Factor Costhoents
4 Constant Cosflicient adiustpne " . 4 Const Cosfficient adjustment
& 1/ harvested acres D & 1/ harvested acres
B frighes fusel prices, mflation, etc. An b
T B. Harvested Acres (required ) 1,200 stimated adjustment for 2007 costs T B. Harvested Acres (required ) 1,200
& icustoen rates), relative o 2001 costs, 8
(9| C. ScaleFactor (Scale factor= 1241+ I 9| C. SealsFactor (Scale factor = 1241 + 33026 % (1 / harvested acres)) 1258
10 Step 3: Y = 10
_4% | S28p 3 - Expected whole-fam ¢rop mg 11 | Step 3 - Expected whole-farm crop machinery costs (Sum of Column M) $186,333
HP 12 IROP SHARE OF: ]
T3] K, Step S — Actual whaladan crop mac Enter coefficient T3] K. Step 5 - Actual whale-farm crop machinsny costs (requirsd ) > "
Ll i } adjustment (if appropriate). aa i } o | ey copsky
15 M. Refative crop machinery Cost coefich {15 M. Refative crop machinery cost coaficient (K /1) 090" |+ o, fuml, of
16 + Farm autornobile (pidap) experns
17 D. E. F. 6. H. J. L. M. 3 n E F. G, ¢ hiashioary ind st g 3
18| Adusted Stap 1 Step?  Stepd Sepf  Step T Estimated ) Stap 1 lmﬂzﬂ" Estimated
19 Operations (required units) Cosfficigns Units  (CxE)  (FxG)  (HI)  (lxK (LIF] Cogfficient Step 4: Uit [T % E) |+ achinary sheter
| 20 Field cultviate vathout ferbizer (acnes) 1,254 878 $11015  591% 0 $0.00 L 1,254 $8.78 |+ Opportuniy inferest an crop machinery imestmeont
24| Disk [acres) 3263 $1002 $32681 AT54% 50 $000 Enter the whole-farm crop 3263 $1002 [+ Crop machingry labor
| 35| Chisel loss than 12inches deep (acres) 052 $1247 $11008  G44% $0 $000 Ed machinery costs for the G55 §1247 [TOONSIMIONTN dug madteny com
32| Dnilair-seed comantonal bl without ferlizer 1015 $931  $9448 507% 0 $000 221 D 1015 $9.31 | i . B gt
367 Plant conventional il without feizer (scres) W8 §1284 S12632  BBI% 0 $000 5 A year BT 91250 e mvm iy s i b Atbisal dotsis
| 38 Spray chemical {acres) 1625 $575 9336 S01% $0 $0.00 EIEE . 1625 $575  lon how o cakulate.
| 40| Speay chemical and fartilizor (acres) 563 $5.92 1.79% $0 $0.00 | 40| Speay chemical and Mriizor (acres) 563 $5.92
| 42| Broadcast dry fetilzer (acres) 1440 £540 Ti2 417% £0 000 | 42| Broadcast dry fetilzer (acres) 1440 §540 |(his s arequined nput)
@ Harvestwheal (acres) $2150  $11738 11E1% $0 000 @ Harvestwheal (acres) 1007 $2159 §IT738  T167%  $20826  $2060
[ 45 wheat el above 20 bwac (bushels) $021  $5180  278% 0 000 [ 45 wheat el above 20 bwac (bushels) W/ATE S0 §5080 2TER B850 $030
@G| Harvest grain Sorghur (acres) $2238 $11928  640% $0 $000 A8 Harvest grain sorghum (acres) 533 $2238 §11928 B4A0% $11427  S2A44
49 Grain sorghum yeld above 35 bulac (bushels) " o2130  S020 4319 232% $0 000 49 Grain sorghum yeld above 35 bulac (bushels) T o0 0200 $4319 230%  $4138 $009
50|  Harvest soybeans (acras) 450 §3006 $13535  T26% $0 §0o0 50|  Harvest soybeans (acras) 450 $3006 §13535  T26%  $12857  $I8T0
| 51 Soybean yield above 24 buac [bushels) " 4050 €020 314 044% £0 000 | 51 Soybean yield above 24 buac [bushels) " 4050 §0.2 314 044% $780 §019
[531  Swath (acres) 376 $1323  $4975  267% $0 000 (53 Swath (acres) 376 $1323  $4815  267%  $4766 1288
| 56| Round bales greater than 1,500 Ibs (bales) 525 $1365 36,639 3 56% £0 §000 | 56| Round bales greater than 1,500 Ibs (bales) 525 $1365 36,639 3 56% $6.360 121
158 Small square beles (bales) 1222 §084 $1031  055% $0 $0.00 [ 58]  Small squars beles (bales) 1222 $084  $1031  055%  $088  $081
61 Miles ontam pickups (miles) 16000  $053 $8509  45T% 0 000 61 Miles ontam pickups (miles) 16000  §053 $6509  45T%  $8951  $051
62 Miles on grainhay rucks (milss) 3300 §285 $9.401 5 05% £0 $0 00 62 Miles on grainhay rucks (milss) 3300 §285 $9.401 505% $9 006 273 1800
63 63
R S TR R D), Cakubokiors T, Je i N T U i et { B i/ I« »l
el 15 commenked try Aaron Beston H (Coll P13 commentsd bry Asran Deaton H
I m p l Ications Of th IS researc h . (99-08) diff in profit (over avg farm) by being in best 1/3 of:
$30
» It appears many farms would be better off hiring .
$26.00
farming operations rather than doing them in $25
-
house =
2 5 $20-
— Is that really true” °
=
Q
& $15-
. &
* Are farms using more custom work today? <
. . . . o $10 |
—i.e., is the overall demand increasing? =2
@
<
c  $5-
» Are bigger or smaller farms hiring custom work?
; $0 -
— Where is the best market segment? : 4
Cost Price Plant Size Cus2
Yield Tech Rent Seed
* statistically different from 0 at 90% confidence
Cus2 is relative custom hire intensity (custom hire / total crop expense).
23 24

Custom hire tends to make one more profitable, but not stat significant.




$/acre

KFMA machinery costs per acre and custom hire, 77-07

custom hire
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Maybe a slight temporal increase in demand for custom hire . . .

25

KFMA % greater custom hire ($/acre) than neighbors
15
small farms middle farms large farms
== SO =
10
5
5
o 0
()
o
-5
-10 <& &
-15 V
1977 1983 1989 1995 2001 2007
1980 1986 1992 1998 2004

Small and large farms tend to spend more $/acre in custom hire than avg size.

26

What about benchmarking machinery investment?

Crop Machinery Investment, Kansas, 2007, $/a

2007 | [ $custom-to-mkt
asis asis "if don't hire custom work" investment
/cropland /crop /cropland /crop factor
NW $124 $137 $154 $171 2.1
sSw $96 $149 $127 $198 2.1
NC $129 $124 $145 $139 2.0
SC $145 $144 $170 $169 2.8
NE $177 $176 $205 $204 2.6
SE $176 $157 $194 $173 2.3
KS $146 $147 $169 $171 2.2

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 ...

e Some farms do more custom hire
e 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)

28




Economies of size

29

An important driving force in agriculture:
Economies of size

» Per-unit costs fall as a firm gets bigger
— Essentially about spreading fixed costs
— Sometimes means higher prices as well

30

Why are large farms more profitable?

 Lower cost is the obvious benefit, but
other benefits arise from the research

« Larger farms:
— Have much lower costs
— Get somewhat higher yields
— Get slightly higher prices
— Farm more intensively

— Are much faster adopters of technology, for
example, less-tillage

31

Changing EOS features across farm size

e Labor first
— Labor is fixed and it pays to be fully employed

* Machinery second

— Bigger machines are less expensive per unit of
capacity

32




Dollars Per Acre
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Real Machinery Costs for Individual Farms
Kansas Wheat Farms, 86-95, 1996 Dollars

A Actual == Model Predicted

Crop Acres in Farm
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Machinery cost economies of size ...

Power Costs vs Farm Size
Source: Schnitkey and Lattz, University of lllinois
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Hard to beat machinery size as a

cost reducer...
at least historically
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Machinery size issues

e Large equipment requires major investment

— investment is not the same as cost
— ability to use capacity is critical

» Per acre, larger machines require
— similar or a bit lower investment
— much lower labor costs (the big driver)

36




Big equipment requires larger investment ...

250

Purchase Cost for New Tractor, 2009
Source: Lazarus (U of MN)
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... but investment per hp falls with larger equipment.
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Investment for implements does not necessarily fall with size ...

Purchase Cost per Foot for New Grain Drill, 2009
Source: Lazarus (U of MN)

2500

2000 -\ _—
\./

°
o
e
& 1500
o
5]
B .
Q 1000 P ° C?”V(.Entlonal ]
& Min-Til
500 : ‘ ‘ ‘
10 15 20 25 30 35

Feet

38

But, when including tractor cost it still might ...

Source: Lazarus (U of MN)

Purchase Cost per Foot for Grain Drill + Tractor, 2009
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Purchase cost per unit of machinery does not always
fall with larger equipment, but other factors also come
into play in the machinery size decision...

48-row planter

#E .x%" R S R

1 !

... timeliness needs to be factored in to the decision.
40




Machinery cost categories

* Repair and maintenance

e Labor

» Depreciation (market, not tax depreciation)

* Interest (opportunity interest)

e Fuel and lubrication

e Taxes insurance and shelter

e Custom hire

— Leads to published and “accepted” custom rates

— Proxy for how costs are changing over time?

a1

Growth rates in custom rates similar to inflation...
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Growth rates in custom rates have outpaced inflation...

Kansas Custom Rates (KS Ag. Stats)
(1990-2009 average inflation = 2.3%)

15
14
13 /
o /
.g 12
S ‘ min/notill plant wheat (3.8%l/year) ‘ /
o 11 / /
2 10
r\% 9 Vo
¢ A./
8 w >\
7 —{ min/notill plant corn (3.8%l/year) ’7
6 bl
O d N M T WO O~ 0 OO Jd N M T W O N~ 0D
D DY DHDO Q O O O O O O O O
D DO OO O OO OO O O O O O O O O
A 4 Hd A Hd A Hd A A AN NN NN N NN NN

Source: Kansas Agricultural Statistics, Custom Rates
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Growth rates in custom rates similar to inflation...
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5.50
5.00
4.50
4.00
3.50

- /

2.50

Kansas Custom Rates (KS Ag. Stats)
(1990-2009 average inflation = 2.3%)

liquid fertilizer (2.8%lyear)

herb appl (ground) (2.7%lyear)

dry fertilizer (3.1%lyear)

1997
1998 -
1999 -
2000 [~
2001 -
2002 -
2003 -
2004 -
2005 |-
2006 |-
2007 -
2008 |-
2009 -

Source: Kansas Agricultural Statistics, Custom Rates

a4




Growth rates in custom rates similar to inflation (2.3%)...

Kansas Custom Rates -- Wheat Harvest (KS Ag Stats)
Annual growth rates from 90-09 of 2.7% (BR), 3.0% (HY), 2.8% (H)
Annual growth rates from 08-09 of -3.6% (BR), -5.2% (HY), -3.0% (H)
24

Base rate, $/ac High yield, cents/bu Hauling, cents/bu

= - ——
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Harvest rates some of the best reported custom rates in Kansas
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Growth rates in custom rates similar to inflation (2.3%)...

Kansas Custom Rates -- Corn Harvest (KS Ag Stats)
Annual growth rates from 90-09 of 2.3% (per bu) and 4.1% (per ac)
Annual growth rates from 08-09 of -9.4% (per bu) and -1.9% (per ac)
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—— Per bushel rate (cents) Per acre rate (dollars)
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Harvest rates some of the best reported custom rates in Kansas
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Bottom line —

Big equipment requires a large investment,
and as machines keep getting bigger and
more technologically advanced, the
investment required will continue
increasing...

But, this does not necessarily equate to
higher costs if machines are used
efficiently...

a7

Machinery size issues

* Per acre, larger machines require
— similar or a bit lower investment
— much lower labor costs (the big driver)

» But, since field size has not kept up with
machine size, per acre, larger machines:
— require more road time (reduces efficiency)
— have more headland overlap (reduces efficiency)

48




Typical Kastens fields —

Big-machine input inefficiency can negate labor savings in fields
shaped like these...

Ranch field (Odd 1):
167.4 acres; 269.9 acres;

TT field: (Odd 2)
headland is 16,700 feet; headland is 30,690 feet;

average angle at headland is 28 degrees average angle at headland is 21 degrees
90’ pass = 20% of field 90’ pass = 23% of field

49

Some machinery technologies can be
especially good investments
(use KSU-GPSguidance.xls)
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/€] Examples of the economics of autoguidance
GER.INFO B
ey and boom/section control...

Sprayer -- returns to guidance
system and section controller

Planter -- returns to individual
row controllers

e Vary acres “covered” per year
* Vary cost of input (i.e., herbicide and seed)
» Field size/shape held constant

(results presented here for sprayer only, planter results in pdf of slides)

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
* 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

53

Large (wide) machine issues

* Need large turnaround area, increasing
headland size

» 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

54

Field headland

1. What is benefit of reducing overlap via a
guidance system in terms of reduced machine

headland (two passes)
use and inputs applied?

2. What is benefit of controlling sections of
machine to reduce doubled up areas of
applied inputs?

reaction time area
for manual shutoff

angle of approach (a)

3. Angle of approach will

_--*"bounds of swath Tapp
determine size of area A

7 {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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%LAGEQQ Stylized field shapes (farm left to right)

| Fimean Siomn Acsnomi & Esterar |
www.agmanager.info

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
(ava. 40 degrees) 9,359 feet of headlands in 160 acre field
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90-ft sprayer example —

MANAGERINFO
= Necearen & £ e

results based on machine and input cost savings

www.agmanager.info

Impact of Acres Covered on Economics of Guidance System* Impact of Acres Covered on Economics of Section Control*

Annual Investment Return on Payback Annual Investment Return on Payback
acres supported? investment?®® years® acres supported? investment?® years®
14,000 $32,744 54.3% 17 14,000 $52,554 154.9% 0.7
12,000 $28,066 43.0% 20 12,000 $45,046 131.2% 0.8
10,000 $23,389 31.2% 2.4 10,000 $37,539 107.2% 1.0
8,000 $18,711 18.7% 3.1 8,000 $30,031 82.5% 12
6,000 $14,033 5.1% 4.3 6,000 $22,523 56.7% 16
4,000 $9,355 -10.4% 7.2 4,000 $15,015 28.9% 25
2,000 $4,678 -30.2% 24.6 2,000 $7,508 -3.8% 5.7
*Machine and input cost savings reducing overlap from 7.0% to 1.75% ! Automatic control of 5 boom sections, input cost savings (guidance exists)

2Based on four-year ammortization
3 Given $15,000 investment

2Based on four-year ammortization
3Given $10,000 investment

As with most all technologies, the returns to investing in guidance
systems and section controls is not scale neutral...

Given the assumptions for this example, the returns to investing in
section controls are much higher than guidance systems (but you need
the guidance system to realize these benefits)
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90-ft sprayer example —
e agmanager info results based on machine and input cost savings

Impact of Acres Covered and Input Cost on Guidance System ROI! Impact of Acres Covered and Input Cost on Section Control ROI*

Annual Average cost of input, $/application acre Annual Average cost of input, $/application acre
acres $4.00 $8.00 $12.00 $16.00 $20.00 acres $4.00 $8.00 $12.00 $16.00 $20.00
14,000 11.4% 33.9% 54.3% 73.5% 92.0% 14,000 38.5% 99.0% 154.9% 209.2% 262.9%
12,000 4.5% 24.8% 43.0% 60.0% 76.3% 12,000 28.9% 82.5% 131.2% 178.3% 224.6%
10,000 -2.9% 15.2% 31.2% 46.0% 60.1% 10,000 18.8% 65.5% 107.2% 147.1% 186.1%
8,000 -10.9% 4.9% 18.7% 31.3% 43.3% 8,000 8.0% 47.8% 82.5% 115.3% 147.1%
6,000 -19.9% -6.5% 5.1% 15.5% 25.3% 6,000 -3.8% 28.9% 56.7% 82.5% 107.2%
4,000 -30.5% -19.6% -10.4% -2.3% 5.3% 4,000 -17.5% 8.0% 28.9% 47.8% 65.5%
2,000 -44.6% -36.7% -30.2% -24.5% -19.4% 2,000 -35.1% -17.5% -3.8% 8.0% 18.8%

Machine and input cost savings reducing overlap from 7.0% to 1.75% * Automatic control of 5 boom sections, input cost savings (guidance exists)

Based on four-year ammortization Based on four-year ammortization
Given $15,000 investment Given $10,000 investment

... but, as input costs increase, these technologies will pay for smaller
operations as well (additionally, investment required likely will fall over time).
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As areminder,

results for section control depend heavily on field shape...

Investment & angle of incidence by headland length

7.00 —&—guidance investment 90

-@—section control investment

6.00 1— A—angle of incidence % 8

)

o 70 @

3]

5 °

8 60 8—

= c
c ./

g 50 g

1S 2

= A 1t 40 £

9] A 5

S g °

z A M 4+ 30 o

A =)

c

<

Headland length in feet

67

Investment & angle of incidence by headland length
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Comparing a 120-foot sprayer with the 90-foot one 68




16-row planter example —
o agmanager info results based on input savings and yield improvement

Impact of Acres Covered on Economics of Section Control* Impact of Acres Covered on Economics of Section Control*

Annual Investment Return on Payback Annual Investment Return on Payback
acres supported? investment?® years® acres supported? investment®® years®
4,000 $65,387 103.2% 1.0 4,000 $65,387 47.0% 19
3,500 $57,213 88.3% 11 3,500 $57,213 37.8% 2.2
3,000 $49,040 73.1% 13 3,000 $49,040 28.3% 2.6
2,500 $40,867 57.4% 16 2,500 $40,867 18.3% 3.1
2,000 $32,693 40.9% 21 2,000 $32,693 7.6% 4.0
1,500 $24,520 23.4% 2.8 1,500 $24,520 -4.2% 5.7
1,000 $16,347 3.8% 4.5 1,000 $16,347 -17.8% -17.8

* Automatic control of individual rows, input cost savings and yield benefit

* Automatic control of individual rows, input cost savings and yield benefit
2Based on four-year ammortization

?Based on four-year ammortization

3 : )
Given $18,000 investment -- guidance already exists 2 Given $33,000 investment -- guidance investment included

Investing in individual row controllers is pretty much a “no brainer” for
operations with sufficient acres, especially if auto-guidance system
already exists...

16-row planter example —

e agmanager info results based on input savings and yield improvement

Impact of Acres Covered and Input Cost on Section Control ROI Guidance System and Section Control ROl

Annual Average cost of input, $/application acre Annual Average cost of input, $/application acre
acres $30.00 $45.00 $60.00 $75.00 $90.00 acres $30.00 $45.00 $60.00 $75.00 $90.00
4,000 64.9% 84.4% 103.2% 121.7% 140.0% 4,000 23.1% 35.4% 47.0% 58.2% 69.1%
3,500 54.0% 71.5% 88.3% 104.8% 121.0% 3,500 16.1% 27.3% 37.8% 48.0% 57.8%
3,000 42.7% 58.2% 73.1% 87.5% 101.7% 3,000 8.8% 18.8% 28.3% 37.4% 46.1%
2,500 31.0% 44.5% 57.4% 69.8% 82.0% 2,500 0.0% 9.9% 18.3% 26.3% 33.9%
2,000 18.5% 30.0% 40.9% 51.4% 61.6% 2,000 -7.6% 0.0% 7.6% 14.4% 21.0%
1,500 4.9% 14.4% 23.4% 31.9% 40.0% 1,500 -17.0% -10.3% -4.2% 1.5% 7.0%
1,000 -10.6% -3.1% 3.8% 10.3% 16.5% 1,000 -28.1% -22.7% -17.8% -13.2% -8.9%

“No machine and input cost savings associated with overlap reduction
Automatic control of invidual rows, input cost savings and yield benefit

“No machine and input cost savings associated with overlap reduction
Automatic control of invidual rows, input cost savings and yield benefit
Based on four-year ammortization
Given $33,000 investment -- guidance investment included

Based on four-year ammortization
Given $18,000 investment -- guidance already exists

... and as input costs increase, these technologies will pay for smaller
operations as well (additionally, investment required likely will fall over time).
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Some nuts and bolts (computational) tools . . .
Many things to consider for an analysis... Machinery Decision Tools
* Base machine operation cost or custom rate at www.agmanag er.info
* Machine size
« Which machines, which operations? e
* Machines share investment components?
» Accuracy of GPS wish to consider ik
* Crop input cost Ov.vnéo.mbine;ls KSU-GPSguidance.xls
* Field size
* Field shape
* Farm/operation size (mostly a fixed cost investment)
* How do you value personal comfort?
OwnSprayer.xls KSU-MachCost.xls Owr;Trac—tor.xIs
7 72




Optimal machinery trading: no
universal recommendations
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Results from OwnTractor.xls

$ per hour
e 228
a o o

@
o

JD8430 250hpMFWD (irs=20%; int=7.5%; Sec179=no)
usage=600; purage=0; purhrs=0; tradfreq=var

[ | depreciation
@ interest
M repair & TIS

4 6 8 10 12 14

Trade frequency in years

The market is fairly efficient when buy NEW and with a variable holding period
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Results from OwnTractor.xls

$ per hour

@ h

9—)%?—?
o O o

JD8430 250hpMFWD (irs=20%; int=7.5%; Sec179=no)
usage=600; purage=3; purhrs=1800; tradfreq=var

depreciation
interest
repair & TIS

4 6 8 10 12 14

Trade frequency in years

The market is fairly efficient when buy OLD and with a variable holding period
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Results from OwnTractor.xls

$45
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$5

$0

$ per hour

JD8430 250hpMFWD (irs=20%; int=7.5%; Sec179=no)
usage=300; purage=var; purhrs=var; tradfreq=6

M depreciation
[ interest
M repair & TIS

8 10 12 14 16 18

purchase age (400 hrs x age when purchase)

Less intensive users can hold down costs by buying older tractors,
but must be able to handle high repairs and do without newer technologies
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Hard to beat intensity of use as a
cost reducer...
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Results from OwnTractor.xls

JD8430 250hpMFWD (irs=20%; int=7.5%; Sec179=no)

usage=var; purage=0; purhrs=0; tradfreq=6

$ per hour
© & H
W
o

M depreciation
[ interest

M repair & TIS

300 400 500 600 700 800

usage rate in hours per year

900

Not a trading strategy, but putting more hours on per year really pays off
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Intensity of use considerations

 GPS-based steering and machine control
promotes long hours and night-time activity

 Be sure you're ready (machinery good repair)

e Do the agronomics support night work?
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Do the agronomics support night-time operations?
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Intensity of use considerations

GPS-based steering and machine control promotes long hours
and night-time activity

Be sure you're ready (machinery good repair)

Do the agronomics support night work?

Is night work supported by auxiliary businesses,
e.g., elevators, repair shops?

* How safe is night travel with machinery?

* Will employees and family members support
night work?

» Think tradeoff between short- and long-run profit.
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Machinery strategies to control costs

e Get big machines . .. but
— think about ease of road travel
— get the technologies that enhance field efficiency

e Use machinery intensively. .. but remember
— agronomics
— safety
— quality of life of operators

* Don’t forget auxiliary equipment & services

— Poor labor and equipment matchups (e.g., grain
carts, tendering vehicles, pickups) can negate
machinery size and intensity benefits
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Summary...
* Machinery costs are an important factor in
explaining producer profitability differences

* Machinery costs are fairly persistent —important to
know if they are a strength or weakness of your
operation

* Economies of scale generally exist such that larger
operations have lower machinery costs

* High investment for large equipment does not
necessarily equate to high costs

* Numerous tools exist (on agmanager.info) that can
be used to help analyze machinery costs
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Questions ??7?

Kevin C. Dhuyvetter
785-532-3527
kcd@ksu.edu

Terry L. Kastens
785-532-5866
tkastens@ksu.edu

°

Wansan Sl

.agmanager.info




