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Purpose of machinery education

* Develop an understanding of the costs associated
with owning and operating machinery

* Trying to reduce decisions to numbers
— Custom hire
— Own vs. rent
— Lease vs. purchase
— Trading strategies

e ... targeting the decision tools:
— OwnSpray.xls, OwnTractor.xls
— OwnCombine.xls, OwnBaler.xls
— KSU-MachCost.xls




Machinery cost categories

* Repair and maintenance

e Labor

» Depreciation (market, not tax depreciation)
* Interest (opportunity interest)

* Fuel and lubrication

e Taxes insurance and shelter

Costs Matter to the Bottom Line

Machinery is an Especially Important
Cost
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Machinery large part of costs, but other stuff matters too

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

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

Corn Irr Corn  Sorghum Wheat  Soybean Alfalfa
Number of Farms 68 28 121 216 119 40 Total Ac
Average Acres 318 538 325 588 332 120 2,222
Costs, $ per Acre Witd Avg
Seed $26.51 $43.80 $9.21 $5.92 $21.76 $7.01 $20.95
Fertilizer 33.94 46.52 21.99 17.95 3.59 9.16 25.13
Herb-Ins 22.50 40.09 19.73 5.29 17.03 11.61 20.39
Crop Ins 5.28 11.45 3.52 3.48 4.38 0.12 5.63
Machinery 74.09 111.05 55.66 58.32 64.39 79.01 74.98
Other 19.88 99.28 16.11 15.66 18.55 22.71 37.39
Land 36.07 51.24 18.49 20.93 26.12 42.33 32.01
Interest 17.81 33.40 13.07 12.15 15.12 16.87 18.94
Total Cost $236.07 $436.83 $157.78 $139.70 $170.94 $188.83 $235.41
Machinery, % 31.4% 25.4% 35.3% 41.7% 37.7% 41.8% 31.9%

Machinery costs would be larger if we prorated interest appropriately. Cost
reflect operator costs on owned and rented land.




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

Machinery Costs
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Total: $154.84

Last year machinery costs were split out in Farm Management Guides was 2000
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Machinery costs are highly variable across farms ...
a 5-year analysis

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

Corn Irr Corn Sorghum Wheat  Soybean Alfalfa

Number of Farms 68 28 121 216 119 40
Average Acres Total Ac
High profit farms 413 681 471 713 450 102 2,728
Mid profit farms 316 572 308 680 345 165 2,221
Low profit farms 226 357 197 372 202 89 1,353
Machinery Costs, $/acre Wtd Avg
High profit farms $57.89 $90.74 $45.05 $48.62 $53.37 $71.06 $60.70
Mid profit farms $64.99 $105.81 $53.48 $51.89 $62.11 $71.65 $69.46
Low profit farms $98.99 $137.19 $68.49 $74.45 $77.62 $94.90 $94.68
High less low, $ -$41.10 -$46.45 -$23.44 -$25.83 -$24.25 -$23.84 -$33.98
High less low, % -41.5% -33.9% -34.2% -34.7% -31.2% -25.1% -35.9%
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Relative Machinery Cost Rankings for Wheat Farms
Correlation Coefficient = 0.72
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But, relative machinery costs are somewhat repeatable
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Machinery costs are important in explaining profitability
differences across farms ... (a 5-year analysis)

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

Corn Irr Corn  Sorghum Wheat  Soybean Alfalfa

Number of Farms 68 28 121 216 119 40
Machinery Costs, $/acre Wtd Avg
High profit farms $57.89 $90.74 $45.05 $48.62 $53.37 $71.06 $60.70
Mid profit farms $64.99 $105.81 $53.48 $51.89 $62.11 $71.65 $69.46
Low profit farms $98.99 $137.19 $68.49 $74.45 $77.62 $94.90 $94.68
High less low, $ -$41.10 -$46.45 -$23.44 -$25.83 -$24.25 -$23.84 -$33.98
High less low, % -41.5% -33.9% -34.2% -34.7% -31.2% -25.1% -35.9%

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

Net returns $96.69 $120.63 $73.15 $70.38 $71.16 $140.10 $83.04
Total costs -$103.44 -$91.99 -$63.07 -$58.83 -$55.74 -$77.20 -$70.23
Cost/net returns 107.0% 76.3% 86.2% 83.6% 78.3% 55.1% 84.6%
Mach/total costs 39.7% 50.5% 37.2% 43.9% 43.5% 30.9% 48.4%
Mach/net returns 42.5% 38.5% 32.0% 36.7% 34.1% 17.0% 40.9%

Machinery bigger part of costs for alfalfa relative to other crops. Managing
costs really matters for corn — matters for alfalfa but revenue does too.
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Benchmarking
Machinery Costs

20

Relative custom rate ratio

25

Relative Custom Rate Ratio

2.0 1

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

Farm Observation (n=182)

KSU-MachCost.xls has grown out of this work.
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Crop Machinery Investment, Kansas, 2004, $/a

N

2004 $custom-to-mkt
as is as is "if don't hire custom worl\ investment
/cropland /crop /| Icropland /crop factor
NwW $89 $110 $103 $127 1.8
SW $90 $149 $106 $176 1.6
NC $125 $123 $138 $137 15
SC $131 $132 $149 $149 1.8
NE $152 $154 $166 $168 1.6
SE $161 $147 $174 $159 1.8
KS $127 $136 \ $141 $152 / 1.7

N

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)
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Custom Rates

28

Average Charge ($/ac and cents/bu)

16

15

14

13

12

11

10

Kansas Custom Rates -- Wheat Harvest (KS Ag Stats)
Annual growth rates from 87-05 of 0.9% (BR), 1.0% (HY), 1.0% (H)
Annual growth rates from 04-05 of 5.2% (BR), 5.9% (HY), 5.2% (H)
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Average Charge ($/ac and cents/bu)

Kansas Custom Rates -- Corn Harvest (KS Ag Stats)
Annual growth rates from 87-05 of 1.3% (BR), 2.3% (HY), 1.2% (H)
Annual growth rates from 04-05 of 7.9% (BR), -0.7% (HY), 11.0% (H)

25
Base rate, $/ac High yield, cents/bu Hauling, cents/bu
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Revenue

Kansas Custom Rates -- Corn Harvest (KS Ag Stats)
Average annual growth rates of 1.4% (per bu) and 2.2% (per ac)
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Kansas Custom Rates (KS Ag. Stats)

inflation is 3.8%
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Kansas Custom Rates (KS Ag. Stats)

inflation is 2.6%
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Kansas Custom Rates (KS Ag. Stats)
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OwnCombine.xls

Machinery Decision Tools
at www.agmanager.info

OwnSpray.xls

KSU-MachCost.xls

40




B Microsoft Exce

OwnTractor(0ct2005).xls

E_] Fle Edit View Insert Format Tools Data  Window Help  Adobe PDF Type a question For help = o @ X
RN = RERE IR NN N RECR: - S AN RN RN S AN W ALY |
i Arial -1z -|B F U ZzI ] ’ '{%'A'l
A1 - A
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OwnTractor.xls ---

A spreadsheet program te evaluate the econemic costs of

cwning and operating a tractor.

Version 10-17-05

INPUTS vs CAL CULATED VALUES
In the "User input” tab all blue numbers are inputs and all black numbers are calculated from these
inputs.

DESCRIPTION OF INPUTS:

Several input cells (i.e., blue number) have a red diamond in the upper right hand corner of the
cell. By moving your mouse cursor over this diamond, a brief description of the input will be
displayed on the screen.

MACROS
This spreadsheet uses macros to print the three different pages, however printing can also be done
manually by highlighting the desired range and using the menu print commands.

COMPANION PUBLICATION
For explanation of the inputs used in this spreadsheet see the supporting paper OwnTractor.pdf.

ey T —

Developed by: Terry L. Kastens, Ph

.D

al E

Kevin C. Dhuyvetter, Ph.D.

Kansas State University
voice: (789) 5325866
FAX: (783) 532 6925
email: tkastensgiksu.edu

o |00 11 K3 [k
— |0 |a|m |~

Ready

I g al E
Hansas State University
voice: (783) 5323527
FAX: (785) 5326925
email: kcd@ksu.edu

4 4 » ik Introduction § User input £ Time and Tax (TT) £ Analysis summary |«

>

&l Microsoft Excel - OwnTractor{Oct2005).xls J
i3] Bl Edt Yiew Insert Format Iools Data Window Help  Adohe PDF -8 x|
A=A = MESE A= NN W e R R A RN RN R AN W LN |
F22 - £ 98000
a | B | ¢ [ D ] E_ | F_ | G ] H | I J I K L[ wm T vA
1
2 User Input and related section (blue shaded cells are inputs) Print
3
4 Information pertaining to tractor depreciation and repairs
a Depreciation factors Repair factors
[ Tractor class year 100 hrs use RE1 RE2
T 1 John Deere 2wd and MPAVD -0.0467387 -0.0045886 0.005 2
g 2 Case-H 2wd and MPAD -0.0628474  -0.005126 0.005 2
g 3 AGCO 2wd and MRAD -0.0575956  -0.005595 0.005 2
10 4 John Deere full time 4wd -0.0577097 -0.0061661 0.003 2
1 5 Case-H full time dwd -0.0473231  -0.0067707 0.003 2z
12 6 Cat / JD Track tractors -0.0665466 -0.0042295 0.003 2z
13
14 Factors used in analysis => John Deere 2wd and MPAVD -0.0467387 -0.0045886 0.005 4
15
16
17 Tractor class (1-6) T Section-179 deduction (max of $105,000 in 2005) 435,000
18 Tractor age in years 2 0% bonus 1st-y1 dep. On new equip. (yes=1, no=0) @
19 Hours on tractor 1200' Calculated bonus yr-1 depreciation $0
20 J Calculated net $ amount to depreciate $ﬁ:i,[l[l[l‘
—%; “Pnurtlz(l:serpn[‘::?[g‘amur wiio trade-in gg 333 Enter an estimate of the market value of the tractor being :ggx
| == farket price of tractar comsidered.  Typically, the purchase price and market price §
23 Cash downpayment $40,000 " " 15.03%
[ 5 | Calculated realont price (NEP $113.694 should be equal. However, if you are getting a "good deal 12.25%
B alculated nev: equivalent price {NEF) 4 the purchase price might lower than the market price. e
26 No. of seasons (years) before trade (maximurm 20} 4: \Eﬁg Vsﬁf&hlgs!;agri:rj ’.:g;?féngbauV?m;ﬁ%?séopmg;?mr’ 12.25%
27 Hours tractor will be used annually 600 12.25%
28 SUTyEArTIRCTTS TaTe 6.13%
29 Repair adjustment factor (0.8 to 1.2, usually 1) (RAF} 1.00' Calculated error check of depreciation rates 100.00%
a0 Tax, insurance, & shelter (TIS - % of value, decimaly 1.50%
a1 Calculated after-tax NPVc from TT Section $28,066
32 Bank interest rate (enter as decimaly 8.00°% Calculated after-tax amortized NPV from TT $7,947
33 State + U.S. marginal income tax rate (decimal) 20% Calculated pre-tax amortized NPY from TT $12,283
34 Self- I nt tax (0 if i 15.3% Prorated to opportunity interest 35,317
35 Calculated after-tax discount rate 5.18% Prorated to market depreciation 34,757
36 Calculated after-tax amortization factor 0.2832 Prorated to repairs $1,212
37 Calculated 1-year after-tax discount factor 0.9508 Prorated to tax, insurance, & shelter (TIS) $007
36
L] ]
W 4+ n [\ Introduction |5, User input 4 Time and Tax (TT) 4 Analysis summary/ |« Bl
Cell F22 commented by dhuyvetter UM




B Microsoft Excel - OwnTractor(0ct2005).xls

4] Ble Edt View Insert Fomat ook Dafa Window Help Adobe PDF OownTractor.xls x|
TR = REWE = BRI NI RN e A RN RN AN Y
Al hd 3
1AlB\CIDIE\F\GIHI\\JIK\LIM\:
2 Tractor analysis summary section :
ER Print |-
| 4 | Analysis highlights:
| 5 | Tractor class used John Deere 2wd and MPAD
]
| 7 | Tractor purchase price $08,000
| 8 | Tractor age when purchased 2
| 9 | Hours on tractor when purchased 1200
| 10| Hours used per year 600
| 11| Number of years tractor is used 4
| 12| Tractor value when sold $72,812
| 15 | Accumulated repairs over lifetime $7,367
14
15
| 16 | Cost breakdown (total cost can be compared to tractor rental rates):
17
| 18 | $hvear $mour
| 19 | Opportunity interest $5,317 $8.86
20 Market depreciation $4,757 $7.93
21 Repair and maintenance $1,212 $2.02
22 Tax, insurance, & shelter (TIS) $997 $1.66
23
| 24 | Total for tractor $12,283 $20.47
25
26
[ 27| Date of analysis =====> 10/19/05
=
25
50
[31]
[52]
ES
Ed
55
| 36 | -
| 37|
| 38 |
39 i
W4 v nfy Introduction / User input £ Time and Tax (TT) < | >
Ready MM

JD8320 215hpMFWD (irs=20%; int=8.0%; Sec179=n0)
usage=var; purage=0; purhrs=0; tradfreq=6

$45
$40
$35
$30
$25
$20
$15
$10

$5

$0

B depreciation
[ interest
B repair & TIS

$ per hour

300 400 500 600 700 800 900

usage rate in hours per year

Not a trading strategy, but putting more hours on per year really pays off s




B Microsoft Excel - OwnSprayer{0ct2005).xls

(&) Fle Edit View Insert Fomat Tooks Data Window Help  Adobe PDF Oown Sprayer_)d s |- & x
AN TS REWE N RN N W Rre A RN A R VAR ¥ )
EB - f =User inputF29
A e [ ¢ [ o [ E [ F [ & [ w [ 1 [ 4 [ w [ L [ m
1 A
2 Sprayer analysis summary section i
51 Print
4 Analysis highlights:
a Sprayer purchase price $175,000
[:] Sprayer age when purchased 1]
7 Hours on sprayer when purchased 1]
8 Total acres covered per year | 17, IJIJIJ_'
a Hours used per year 367.88
10 Number of years sprayer is used 7
11
12
13 Cost breakdown (total cost can be compared to custom rates):
14
15 S$ivear $hour $iacre
16 Opportunity interest $9,185 $24.97 $0.54
17 Market depreciation $14,169 $38.51 $0.83
18 Repair and maintenance $8,596 $23.37 $0.51
19 Labor $5,078 $16.25 $0.35
20 Fuel and lubrication $9,105 $24.75 $0.54
21 Tax, insurance, & shelter (TIS) $1,722 $4.68 $0.10 B
22
23 Total for sprayer only $48,755 $132.53 $2.87
24
25 Tendering cost $20,679 $56.21 $1.22
26
27 Total for sprayer and tendering $69,434 $188.74 $4.08
28
29
30 Date of analysis = 10/19.05
31
32
33
34
35
B Base cost/ac = $4.18 1
a7 ¥
M 4 » W]\ Introduction { User input £ Time and Tax (TT) }, Analysis summary / 1 m) »
Ready MM

74 start

& Microsoft Excel - OwnSprayer(0ct2005--Homework). xls

i3] Bl Edt Yiew Insert Format Iools Data Window Help  Adohe PDF
AN NERE T RN A - N R SRR 1 AN e ) |
11 A A 4.18352416689414
al 8 [ c T o [ e [ F [ 6 [ H ] [0 [w[ v [wm ] w =

; 4
| 2 | Sprayer Cost vs Acres Sprayed
| 3 | Sprayer Cost vs Acres Sprayed
| 4 | Change
[ 5 | $4.80 Acres  Costiac from base
| 6 | 10,000 $4.71 $0.53
[ 7 | $4.70 X 11,000 $4.56 $0.37
| 8 | \ 12,000 $4.43 $0.25
ER $4.60 13,000 $4.33 $0.15
10| \ 14,000 $4.25 $0.07
| 11 ] $4.50 15,000' $4.18! $0.00
| 12 | \ 18,000 $4.13 -$0.05
[ 13| 9 $4.40 17,000 $4.08 $0.10
| 14 | 2 \ 18,000 $4.05 $0.14
| 15| 8 $4.30 19,000 $4.02 -$0.18
| 16 | \ 20,000 $4.00 $0.19

17
i $4.20 U\
ﬁ $4.10
b \
| 22 | $4.00 ~
| 23 |
| 24 | $3.90 T T T T r T
3—2 8,000 10,000 12,000 14,000 16,000 18,000 20,000 22,000
| 27 | Annual acres sprayed
28 |
| 29 |
| 30|
| 31 0
| 32|

33

aa |
W4 v W\ Introduction f User input { Time and Tax (TT) /. Analysis summary % Sheet1 / | | 3l
Ready NUM




B Microsoft Excel - GwnCombine(0ct2004).xls

D2Ras GRY L 2a-< - e e OwnCombine.xls
] Bl Edt Yiew Iset Fomat Toos Data  Window Help - 8 X
Arial - 10 - o $ % o, % LA
i e e R 2] B g2) | ¥eReply with Changes. . .
Al - b3
c D E F G H | J K L M [
1 =]
2 "Combine analysis summary section
3
4 Analysis highlights:
a Combine class used JD 9660 (spread 8r corn 30' rigid)
4]
7 Combine purchase price $180,000
g Combine age when purchased 0
9 Hours on combine when purchased 0
10 Hours used per year 250
1" Total acres harvested per year 2,750
12 Number of years combine is used 14
13 Combine value when sold $29,887
14 Accumulated repairs over lifetime $113,550
15
16
17 Cost breakdown:
18 Sivear $hour $lacre
19 Opportunity interest $6,356 $25.42 $2.31
20 Market depreciation $10,580 $42.32 $3.85
21 Repair and maintenance $6,854 $27.42 $2.49
22 Tax, insurance, & shelter (TIS) $1,467 $5.87 $0.53
23 SUBTOTAL' $25,257 $101.03 $9.18
24
25 Labor $5,357 $21.43 $1.95
26 Fuel and lubrication $6,531 $26.13 $2.38
27 SUBTOTAL $11,888 $47.55 $4.32
28
29 Total for combine $37,145 $148.58 $13.51
30
a ' Can he compared to combine rental rates if labor and fuel & lubrication are excluded.
32 by
a3 Date of analysis 11/30/04 .
24
1 4 v Wy Introduction f User input £ Time and Tax (TT)[, Analysis summary |« | AIN
Draw= [y | Autoshapes+ W [ O B 4l <2 [@ =
Ready HLM

& Microsoft Excel - OwnBaler{Oct2005).xls J
i3] Bl Edt Yiew Insert Format Iools Data Window Help  Adohe PDF - & x
AN = NERE V= RN - N R A RN RS TR AN ) |
Al - b3
algl ¢ [ o [ & [ F [ & [ H ] [

1

2 Baler analysis summary section Print |

3 —

4 Analysis highlights:

a Baler class used Large round baler {using 0% twine and 100% net wrap)

[

7 Baler purchase price $29,000

a8 Baler age when purchased 0

a Bales on baler when purchased 0

10 Estimated hours on baler when purchased 0

11 Average weight of bales in Ih 1,700

12 Bales made by haler per year 5,000

13 Tons of hay baled per year 4,250

14 Hours put on baler per year 168.90

15 Hours put on tractor hourmeter per year 295.57

16 Total acres haled per year 3,542

17 Number of years haler will be used 3

18 Baler value when sold $23,615

19 Accumulated repairs over lifetime $5,798

20

21 Cost breakdown:

22 $ipear jhale $iton $hour $iacre

23 Opportunity interest $2,114 $0.42 $0.50 $12.51 $0.60

24 Market depreciation $1,234 $0.25 $0.29 $7.31 $0.35

25 Repair and maintenance $1,806 $0.36 $0.42 $10.60 $0.51

26 Tag, insurance, & shetter (TIS) $396 $0.08 $0.00 $2.35 $0.11

27 SUBTOTAL' $5,550 1.1 $1.31 $32.86 $1.57

258

29 Twine or net wrap $6,651 $1.33 $1.56 $39.38 $1.88

30 Tractor rental charge $8,867 $1.77 $2.09 $52.50 $2.50

31 Labor $7,685 $1.54 $1.81 $45.50 $2.17

32 Fuel and lubrication $5,852 $1.17 $1.38 $34.65 $1.65

= SUBTOTAL $29,055 $5.81 $6.84 $172.03 $8.20

34

35 Total for baling operation’ $34,606 $6.92 $8.14 $204.89 $9.77

36 =
a7 ' Can be compared to baler rental rates since tractor, labor, and fuel & lubrication are excluded.

a8 ? Can be approximately compared to custom rates for baling if cost of related vehicles such as pickups is added. vl
W 4 » Wl Inbroduction £ User input £ Time and Tax (TT) [ Analysis summary 4 Baler Models / |< | s
Ready HUM




Own vs. Rent

» Weigh the $/acre or $/hour number coming
out of the ownership spreadsheet against
“rental rates” while considering timeliness
Issues and annual usage constraints
associated with a lease arrangement

67

Loan vs. Lease

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

— Income tax always matters

— Almost always is presented incorrectly by the
folks providing the advice

e Meaning the decision you make based on advice given
is often wrong!

68




What about when payments are made?
What about income tax implications?

Why not compare with buying outright
for $160,0007?

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

e

If tax rates are fed 15%, state 5%, SE 15.3%, ;00
below is the correct assessment VA

More importantly, the loan will always look .000.00
better in this case, no matter what the tax rate W




Questions ??77?
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MANAGER.INFO
as State Research & Extension

www.agmanager.info




