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Machinery cost categories Why Producers Need to Know

* Repair and maintenance Selecting Profit-maximizing Crop Mix
e Labor — must prorate to crops
Dealing with Technological Change (no-till)

— alternative systems use machinery less
* Interest (opportunity interest) intensively

Benchmarking
Banking (tracking market value & deprec.)
Minimizing Costs of Production

« Custom hire — owning vs. leasing vs. custom hire
— optimal trade decisions

» Depreciation (market, not tax depreciation)

e Fuel and lubrication

e Taxes, insurance, and shelter




(98-07) diff in profit (over avg farm) by being in best 1/3 of Relative Machinery Cost Rankings for Wheat Farms
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Machinery large part of costs & size, but other stuff matters too 5 Relative machinery costs are somewhat repeatable
How important are farm machinery costs for farmers? Machmery cost categories
Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2002-2006 * Rep air and maintenance
Corn Irr Corn Sorghum Wheat Soybean Alfalfa
Number of Farms 45 15 85 178 74 34 ‘ Labor
Average Acres %6 ot %2 o4 34 %8 - Depreciation (market, not tax depreciation)
Costs, $ per Acre . )
Seed $20.31 $42.81 $11.31 $6.70 $24.23 $7.05 * Interest (opportunity interest)
Fertilizer 38.27 46.20 27.48 22.15 5.00 9.45 . .
Herb-Ins 2276 37.38 21.99 558 15.68 11.22 « Fuel and lubrication
Crop Ins 7.14 12.14 5.05 429 5.96 0.41 .
Machinery 70.89 87.08 61.45 60.88 64.33 87.35 « Taxes insurance and shelter
Other 18.01 82.52 17.16 15.73 17.46 19.92 .
Land 36.89 52.23 20.27 23.16 29.44 41.94 e Custom hire
Interest 18.66 31.48 14.43 12.66 15.48 15.75 . B .,
Total Cost $241.93  $391.84  $179.14  $15115  $177.57  $193.10 — Leads to published and “accepted” custom rates
Machinery, % 29.3% 22.2% 34.3% 40.3% 36.2% 45.2% _ Proxy for how costs are Changing over time?
Note — A portion of interest cost should also be allocated to machinery costs
Costs reflect operator’s costs on owned and rented land 7
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Kansas Custom Rates (KS Ag. Stats)

inflation is 2.6%

Don’t confuse higher machine cost (investment) /
with cost of services it provides.
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2008 estimated (Sep08) from expected change in fuel price (up 18.2% from 2007)

Kansas Custom Rates -- Wheat Harvest (KS Ag Stats)
Annual growth rates from 88-07 of 1.6% (BR), 1.6% (HY), 1.7% (H)
Annual growth rates from 06-07 of 6.8% (BR), 7.4% (HY), 6.9% (H)
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Harvest rates some of the best reported custom rates in Kansas
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Fuel price and machinery costs
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Historically, fuel has not been a large component of cost

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

Fuel Interest

$9.53 $11.80
11.4% \ 14.2%

Depreciation

Labor $20.12
$23.23 —| 24.2%
27.9%
Ins. & shelter
$3.36
Repairs J 4.0%
$15.25

18.3%
Total: $83.29
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. but, fuel cost category was more important recently

Machinery Costs Per Acre, Kansas 2008 vs. 2009*
Source: 182 KFMA Members (Beaton)

B Repairs [l Depreciation [ Labor
B Fuel [ Interest [J Ins. & shelter

2008 2009
15.0% 3.3% 17.5% 3.8%

22.9%
15.1% 26.7%

27.4%

11.6%

23.2% 13.6%

19.8%
Total: $116.69 Total: $101.84

* 2009 values are calculated based on fuel price changes and inflation adjustments for other categories.
Fuel price forecasts are based on 1/30/09 crude oil futures prices.

Economies of Size and Machinery
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Machinery large part of costs & size, but other stuff matters too 5

Real Machinery Costs for Individual Farms
Kansas Wheat Farms, 86-95, 1996 Dollars
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Crop Acres in Farm

Though size economies continue increasing at ever larger farm size, most of
the machinery size economies play out at more modest farm sizes

16




Purchase Cost per hp for New Tractor, 2008
Source: Lazarus (U of MN)

Purchase Cost per Foot for Chisel and Cultivator, 2008
Source: Lazarus (U of MN)

A part of machinery size economies comes also from reduced labor, especially
high-quality machinery operation labor during critical field operations
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Purchase Cost for Chisel and Cultivator + Tractor, 2008
Source: Lazarus (U of MN)
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Machinery costs are highly variable across farms ...

Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2002-2006

Corn Irr Corn Sorghum Wheat Soybean Alfalfa

Number of Farms 45 15 85 178 74 34
Average Acres Total Ac
High profit farms 458 975 407 743 424 112 3,118
Mid profit farms 342 284 332 775 328 185 2,245
Low profit farms 298 455 246 425 286 107 1,817
Machinery Costs, $/acre Witd Avg
High profit farms $59.28 $73.77 $51.08 $51.54 $54.10 $74.13 $60.73
Mid profit farms $62.57 $82.49 $60.09 $55.48 $62.84 $79.48 $63.70
Low profit farms $90.82 $104.98 $73.22 $75.72 $75.98 $109.15 $87.20
High less low, $ -$31.53 -$31.21 -$22.14 -$24.18 -$21.88 -$35.02 -$26.47
High less low, % -34.7% -29.7% -30.2% -31.9% -28.8% -32.1% -30.4%

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

Kansas Farm Management Association Enterprise Analysis
Nonirrigated Crops -- State Averages, 2002-2006

Corn Irr Corn Sorghum Wheat Soybean Alfalfa

Number of Farms 45 15 85 178 74 34
Machinery Costs, $/acre Witd Avg
High profit farms $59.28 $73.77 $51.08 $51.54 $54.10 $74.13 $60.73
Mid profit farms $62.57 $82.49 $60.09 $55.48 $62.84 $79.48 $63.70
Low profit farms $90.82 $104.98 $73.22 $75.72 $75.98 $109.15 $87.20
High less low, $ -$31.53 -$31.21 -$22.14 -$24.18 -$21.88 -$35.02  -$26.47
High less low, % -34.7% -29.7% -30.2% -31.9% -28.8% -32.1% -30.4%

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

Net returns $91.30 $138.74 $81.43 $65.74 $73.87 $133.79 $89.55
Total costs -$93.54 -$125.79 -$50.96 -$53.84 -$53.15 -$65.86  -$75.97
Cost/net returns 102.5% 90.7% 62.6% 81.9% 72.0% 49.2% 84.8%
Mach/total costs 33.7% 24.8% 43.4% 44.9% 41.2% 53.2% 34.8%
Mach/net returns 34.5% 22.5% 27.2% 36.8% 29.6% 26.2% 29.6%
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Research comparing whole-farm costs with Farm costs vs. custom rates
custom rates...
Expected crop machinery cost at custom rates
* Master’s thesis — Aaron Beaton
— Sum of all operations performed on the farm multiplied by
their respective custom rates
 Based on KFMA database and cooperator . :
f h — Relative custom rate ratio developed
surveys tor the year 2001 e If > 1, then per unit costs are greater than custom rates
e If =1, then per unit costs are equal to custom rates
. Excel Spreadsheet (KSU-I\/IachCost) that can e If <1, then per unit costs are less than custom rates
be used to estimate and benchmark farm
specific machinery costs
23 24




Relative custom rate ratio

25

2.0

Relative Custom Rate Ratio

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

Farm Observation (n=182)
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Conclusions of Beaton study

To represent machinery costs, published custom
rates need to be increased by approximately 25%
(for a farm with 1,000 harvested acres)

Economies of size exist (i.e., scale factor
adjustment decreases as farm size increases)

Procedure developed to find farm-specific, per
unit machinery costs

Results are useful for benchmarking costs and
have been incorporated into KSU-MachCost.xls
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So, are farms using more custom work today? Sort of . ..

$80

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

custom hire
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' B custom hire % of tot

the big farms and small farms

22%

—20%

- 18%

- 16%

- 14%

- 12%

% cust hire is of total machinery cost

Maybe a slight

that rely more on custom work.
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Machinery Ownership




Machinery Decision Tools
at www.agmanager.info

OwnSprayer.xls KSU-MachCost.xls

OwnTractor.xls

29

Own... series of decision tools

Can | afford new or should | buy used?
When should | trade?
How does intensity of use impact cost?

Always will get back to a comparison with
renting machinery

Often allows for a comparison to custom
services

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

$40
$35
. $25
=}
2 $20 I I I
2 | [ N |
® $15
M depreciation I
M interest
$10 . repair & TIS I

$5
> | |

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

$ per hour

@ h

repalr & TIS

2 4 6 8 10 12 14

I [ | deprematlon
I M interest
I |

Trade frequency in years

The market is fairly efficient when buy OLD and with a variable holding period
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JD8430 250hpMFWD (irs=20%; int=7.5%; Sec179=no)
usage=var; purage=0; purhrs=0; tradfreq=6

$60
$55
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$25
$20
$15
$10

$5

$0

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

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

$5

$0

$ per hour

epreciation
interest

|
B
M repair & TIS

6 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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Switch to combines

JD9670STS w/ 30" & 8r cornhd (irs=20%; int=7.5%; Sec179=no)
usage=var; purage=0; purhrs=0; tradfreq=4

$360
$330
$300
$270
$240
$210
$180
$150
$120
$90
$60
$30
$0

B depreciation
M interest
B repair & TIS

$ per hour

150 250 350 450 550 650 750

usage rate in hours per year

Less-intensive users likely cannot affort new combines
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JD9660WTS w/ 30' & 8r cornhd (irs=20%; int=8.5%; Sec179=no)
usage=600; purage=0; purhrs=0; tradfreq=var
$120

$110
$100

$90
B depreciation

i
$80 [ interest I
i
|

$70 M repair & TIS
$60 H H
= [ -
$40

$30 This slide was prepared in Fall of 2006
$20

ol 1 1 1 1
o |

1 2 3 4 5 6 7

Trade frequency in years

$ per hour

Sort of the custom cutter’s situation. See why they have difficulty deciding
when to trade?
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usage=600; purage=0; purhrs=0; tradfreq=var

JD9670STS w/ 30" & 8r cornhd (irs=20%; int=7.5%; Sec179=no)

$160
$140
$120 M depreciation =
M interest |
— 1 .
3 $100 M repair & TIS i
g ¥ i
©
$60 =
This slide was prepared in Fall of 2008. Now, |
$40 cutters are wondering if they should |
continue to trade combines annually. B
$20
|
$0 | |

1 2 3 4 5 6 7

Trade frequency in years
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Some machinery technologies can be
especially good investments
(use KSU-GPSguidance.xlIs)
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Field shape has little impact on economics of guidance
systems, but large impact on economics of section control...

Allowed investment & angle of incidence by headland length

8.00 90
—&—guidance investment ‘/‘
7.00 = section control investment 80
—A—angle of incidence
o 6.00 + 70
3
& 5.00 - + 60
£ 4.00 - 150
=S
©3.00 40
>
£ 2.00 | 30
1.00 - 20
0.00 10

Headland length in feet

angle of incidence, degrees
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» Consider GPS-based autoguidance
— Direct economic impact okay but not fantastic

— Indirect economic impact often huge (personal
comfort; allows other activities)

e Unless:
— you farm nice square/rectangle fields,
— your farm is really small, or
— you farm with small equipment,
e consider GPS-based boom and section
shutoff controls in headlands
— The direct economic returns often are large

40




Leasing as an alternative to
ownership

Why Do Producers Lease?
Farm Credit Leasing Surveys (early 1990s)

producers lenders
less money up front 48% 24%
helps cash flow 45% 24%
don’t need tax benefit of ownership 26% 16%
several choices at end of lease 10% -
lower interest rates 9% 20%
cheaper than bank loan 3% -
to gain tax advantages = - 34%

42

Lease vs. Purchase ...

Lease type

— Operating lease vs. capital lease (buyout)

Assuming a true operating lease, then the lease
vs. purchase decision basically becomes a tax
and time value of money decision, with all the
usual finance mathematics that go with such
decisions.

* We regularly observe misrepresentations around

the lease vs. purchase decision.

43

Lease vs. purchase example ...

| ($9.965.00)

5 payments of
$29,083+$51,000
purchase

5 payments of
$30,890+$32,000
downpayment

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

44




Lease vs. purchase example ...

What about when payments are made?

What about income tax implications?

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

$2,427.00

5 payments of 5 payments of 3 payments of
$30,890+$32,000 $29,083+$51,000 $34,841+$79,500
downpayment purchase purchase

If tax rates are fed 15%, state 5%, SE
15.3%, below is the correct assessment = N/A

More importantly, the loan will always 34 841,00

look better in this case, no matter what W

the tax rate

60,000.00

NPV advantage (relative to cash or loan)

Paying more implies a disadvantage to leasing

Could Pay This Much More in Purchase or Loan
Disk, Aug99, $17,750, IRR = 10.43%, irreg paymt

1500
1000
500 = r=10.43;SEC=n
) =& r=9.43;SEC=n
<=U 0 =4 =10.43;SEC=y |
8 A r=9.43;SEC=y

-1000

-1500 ‘ ‘
0 10 20 30 40 50 60

Marginal tax rate (%)

Decision often turns on Section 179 selection

a7

dollars

Could Pay This Much More in Purchase or Loan
Valley Pivot, Dec01, $36,000, IRR = 8.01%, payl+2+buy

1000
500

0
-500

-1000
-1500

-2000
\

-2500

0 10 20 30 40 50 60
Marginal tax rate (%)

=fll> r=8.01%;SEC=N =#= r=8.01%;SEC=Y
== r=7.51%;SEC=N A r=7.51%;SEC=Y

Leasing a sprinkler in a 3-year lease was often an advantage
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Observations

Could Pay This Much More in Purchase or Loan
Valley Pivot, Dec01, $36,000, IRR = 7.56%, payl+4+buy . .
2500 A large percentage of farm machinery is

2000 a” owned rather than leased (if you have one

1500 //ié rule, then own rather than lease)

1000 A — Assuming you make good ownership decisions

Do your homework and consider a 3-
year lease along with bank

dollars

500

o | borrowings to manage cash flow.  But, it could be worthwhile making the

500 ——— o comparison if you're willing to do the math

-1000 | | | | | | |

0 10 20 30 40 50 60 * Be careful about trusting a salesman’s take
Marginal tax rate (%) on lease vs. purchase
=ll> r=7.56%;SEC=N =#= r=7.56%:SEC=Y
=®= r=7.06%;SEC=N A r=7.06%;SEC=Y . .. . .
* Typically, the tax decision is most important
5-year leases generally not that great . . . But, that is what people do! 49 50

Questions ??7?

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

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