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from Kansas Ag Statistics has historically been one of their most requested publications

? * Several County Extension Ag Agents have indicated that the Kansas Custom Rates publication
[
LI (second only to land values and rents information).
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Machinery cost categories Custom rates background...

e Custom rates for machinery operations in Kansas

¢ Repair and maintenance
P have historically been reported by Kansas

* Labor Agricultural Statistics based upon annual surveys*
e Depreciation (market, not tax depreciation)

KANSAS CUSTOM RATES e iz
¢ Interest (opportunity interest) . K

¢ Fuel and lubrication

¢ Taxes, insurance, and shelter

o

e Custom hire — a proxy for average machinery cost
* Survey is sent to farmers, ranchers, custom operators, co-ops and elevators and reported in
Jan of the following year. Format of report has varied over time, but information reported
has been relatively consistent. Historical publications for years 1973 through 2009 were

obtained with the exception of 1986 when there was no report due to budget cuts.




Custom rates background... Custom rates generally increase slightly over time...

Kansas Custom Rates (KS Ag. Stats)
* Rates have been reported for many operations* (1990-2009 average inflation = 2.3%)
— Planting (10)
— Tillage (11)

— Chemical application (9)
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— Grain harvesting and hauling (10)

— Silage harvesting (4) ———

ﬁ round bale <1500 (2.8%/year)

undercutter (2.7%l/year) 4
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herb appl (ground) (2.7%l/year)
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$/unit

— Hay harvesting (18)

— Feed processing/delivery (15)

* Not all operations are reported in each year and some operations have a shorter
history (e.g., net wrap bales). However, the 1990-2009 time period (20 years) is
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Some rates bounce around more than others... Fuel prices impact average rates...

Kansas Custom Rates (KS Ag. Stats) Kansas Custom Rates -- Wheat Harvest (KS Ag Stats)
(1990-2009 average inflation = 2.3%) Annual growth rates from 90-09 of 2.7% (BR), 3.0% (HY), 2.8% (H)
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Harvest rates some of the best reported custom rates in Kansas




Custom rates generally increase slightly over time...

Kansas Custom Rates -- Corn Harvest (KS Ag Stats)
Annual growth rates from 90-09 of 2.3% (per bu) and 4.1% (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

Custom rates background...

¢ Custom rates for machinery operations in Kansas
have historically been reported by Kansas
Agricultural Statistics based upon annual surveys*

L

KANSAS CUSTOM RATES

Custom Rates
KANSAS 2049

CUSTOM RATES

F
- Discontinued in 2010 due

to budget constraints!

* Survey is sent to farmers, ranchers, custom operators, co-ops and elevators and reported in
Jan of the following year. Format of report has varied over time, but information reported
has been relatively consistent. Historical publications for years 1973 through 2009 were
obtained with the exception of 1986 when there was no report due to budget cuts.
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Drivers of custom rates?

Personal Consumption Expenditure Indexand Fuel Price
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Models estimated (all models used state averages)...

¢ Rates dimensioned in dollars ($/ac, $/ton, $/bu)

=» Custom rate = b, + b,(pce) + b,(fuel) + b, (pce x fuel)*

¢ Rates dimensioned in dollars (bushels, miles)
=> Custom rate = b, + b,(year)

¢ In-sample “goodness of fit” measures
= R?and Standard error

* Also considered linear trend (e.g., year) in place of pce, various fuel prices (e.g., lagged,
multi-year average), and non-linear effects. Model above was generally the best on
average across 83 models estimated.




Historical and predicted rates published in paper...

Predicted values in report were based on diesel price forecasts available at
that point in time (as well as forecast for PCE).

Problem = If fuel prices change significantly, forecasts need to be updated.

Historical Custom
Rates in Kansas
& Projections for 2011

Actual rates

Predicted rates
(absolute vs. relative)

Table 2. Historical and Projected Custom Rates -- PLANTING ($/acre)

Projections 2011 versus 2010
Operation 2007 2008 2009 2010 2011 Siunitchg % chg R
Regular-Til
Small grains $954  $11.09 1114 [ $1110  $12.48 $1.38 12.5% 0.961
Sorghum $1065  $1230  $1261 [ $1246  $13.80 $1.34 10.8% 0.959
Com $1091  $1251 1252 [ $1246  $13.48 $1.03 8.2% 0.976
Soybeans $1094  $1287  $1258 [ $1265  $13.77 s112 8.8% 0.977
Grass $12.60 $14.65 $14.02 $14.11 $15.41 $1.30 9.2% 0.962
Alfalfa $11.35 $13.75 $12.68 $13.24 $14.36 $1.12 8.5% 0.946
Minimum-Till or No-Till
Small grains $1210  $1373  $1331 [ $1349  $14.05 $0.56 2% 0.964
Sorghum $1204  $1349  $1363 [ $135¢  $1426 $0.71 5.3% 0.970
Com $1200  $1357  $1370 | $1363  $14.29 $0.66 a.8% 0.977
Soybeans $1234  $14.07  $1368 | $1393  $14.44 50.50 3.6% 0.974

Goodness of Fit
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Custom Rates & Projections
for 2011 in Kansas

For more information, ses Historical Custom Rates in Kansas & Pr for 2011, at

How to use this calculator: F—-———'—"ﬁ

Click each tab above Lo acoess a table
of costs associated with different areas
of your farming operation,

Enter the current prce of nan-taxable
fuel and watch the information for
2011 in the table adjust accordingly.

Kavin C. Dhuyvatter

Extonson Agncultural Economast
705-532-3527 O kod@ksu.edu
Kansas State University

Department of Agncultural Economics

E ~MANAGER INFO Estmated models fit the historical data quite well, and thus, projections reflect

what custom rates aré expected to be given current fuel prces. However, it i3
IMportant B recogrize that projected rates are based on historical
relationships between custom rates and fusl prices and not explictly on actual
fuel prion.
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Table 7. Historical and Projected Custom Rates - HAY AND FORAGE

Aclual Kansas Slale Average Prajecticns 2011 versus 2010
Operation 2007 2008 2009 2010 2011 $unit chg * chg
Hay-mow'swath, f/acre $1027 $11.43 31152 $11.50 $1263 113 3.8%)
Forage-mow/swath, $/acre $1184 $1363 $1309 $13.24 $1426 $102 7.7%
Swathing and condtion, $facre 51033 £1103 .77 $11.72 $12.50 $0.70 6.7%)
Sideraking hay, $lacre $354 fan £382 403 $4.54 051 12.5%
Srmall square with wire, $male £0.85 $0.9 $0.9 09 102 inn 12.1%:
Small square with twine, S/bale 0 s0.81 $0.92 085 $0.92 F0.06 T4%|
Round [« 1500 Ibs) wio net, $mane $9.30 £9.83 $10.45 $10.06 $10.96 080 7.9%)
Round (= 1500 Ibs) w' net, $bale £9.95 £10.72 £1071 £10.76 1169 £093 8.7%)
Round (> 1500 Ins) wio net, $male 3911 $11.52 $10.56 $11.08 $1259 $151 13 6%,
Round (> 1500 Ibs) w' net, Sbale sa88 £11.10 £10.88 $1092 EARN-) 072 B.6%)
Square (approx 1 on), foale 1307 $14.76 $13.50 $13.95 $15.06 244 10.1%|
Stacking hay (4-6 tons), $ $56.25 $58.33 $58.17 $56.69 $57.40 $0.71 1.3%,
Hauling small squares, $Male $066 $0.85 $0.84 $085 $1.00 $0.16 18 5%)
Hauling large round, $male $388 $4.25 $4.35 $4.35 $4.78 $043 10.0%,
Hauling large round, $aon $8.76 $8.79 $9.29 $9.29 $11.39 $2.18 23.2%)
Entire operation (3mall square), $/hale $147 $148 $177 $161 $165 $004 2 9%
Entire operation (large round), $male £§1795 $20.26 $19.10 $19.72 $22.26 $254 12.9%)
Entire operation, $/ton $30.24 $32.29 $34.52 $34.13 $37.87 $3.74 11.0%
*4z a paint of reference, the fuel price in 2010 was $2.52/gallon
@ breamar )

s -

People are looking at the information...

Number of “hits” on www.AgManager.info

Custom Rates Custom Rates
Month (PDF) (Dashboard) What about the future?
January, 2011 1111
February, 2011 654 At this point, the plan is to
March, 2011 600 update pce and fuel price and
April, 2011 588 239 continue using models.
May, 2011 531 232
June, 2011 784 254 Ideally, we will get actual
July, 2011 855 212 survey data back at some
August, 2011 L
ueus point in the future such that
September, 2011 .
e models can be re-estimated

October, 2011 .

(i.e., not sure how far we
November, 2011 “ ”

want to go “out-of-sample
December, 2011 ith dicti
AVERAGE 732 234 wit pre ICtIOﬂS)
TOTAL 5123 937
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and More...

Information presented at 2010 R&P Conference...

Distribution of Machinery Cost/Acre Machinery Cost/Ac Rankings - Non-irrigated Crop Farms
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Source: KFMA non-irrigated crop farms having continuous data from 2005-2009
(minimum of 160 acres and machinery cost/acre > $10/ac; costs do not include labor - total of 614 farms)

Tremendous variability in machinery costs across producers and
costs are quite persistent from year to year...

What is driving this variability?

Different sample of farms, but similar variability...

Distribution of Machinery Cost/Acre
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Source: KFMA farms having continuous data from 2006-2010 and crop labor percentage > 75%
(minimum of 160 acres and machinery cost/acre > $10/ac; costs do not include labor - total of 539 farms)

KFMA machinery costs definition...

e Total Crop Machinery Cost (TCMC)

— Equal to the crop share of machinery repairs, gas-
fuel-oil, auto expense, motor vehicle depreciation,
listed property depreciation, and machinery and
equipment depreciation plus crop machine hire
expense plus an opportunity interest charge on crop
machinery investment minus machine work income.*

e Machinery cost/acre = TCMC/total crop acres

* Note — labor associated with operating and servicing machinery is not included
in total crop machinery cost.




Can we explain variability in machinery costs?

e Cost/ac was estimated as a function of*...
— investment/acre
— crop acres
— region (SE is default)
— % acres irrigated
— % acres corn
— % acres other row crop
— % acres hay
— no-till (when available)
— custom income as % of value of production

* Valentin and Wood (2002 Risk & Profit) estimated total machinery costs as a function of
acres of various crops and machine work income.

Machinery cost model results...

Model of Machinery Cost/Acre (2006-2010 data)

Variable Estimate p-value
Intercept 22.61 <.0001
MachInvAcX 0.20 <.0001
TCAinv 3352.19 0.0005
NW -0.21 0.9663
sw 0.28 0.9468
NC 9.91 0.0022
SC 10.18 0.0008
NE -5.12 0.0810
IrrAcPctX 7.13 0.2240
CrnAcPctX 33.34 <.0001
OthAcPctX 3.18 0.6101
HayAcPctX 29.61 <.0001
NCntX -8.79 0.0268
SCntX -16.88 <.0001
NEntX -3.56 0.3778
NWntX -6.67 0_2246
MachHirePctX -68.51 0.0034
Adjusted R-square 0.62

RMSE 17.09

Number of observations 539

Machinery investment and cost/acre vs. farm size...

Model can be used to calculate “expected” costs...

1,200,000 100

\ —4—Investment
1,000,000 90

\ =4 Cost/acre W -
800,000 80
600,000 \\></'\\ 70
400,000 / 60
200,000 / 50

7

Investment, $
Cost, $/ac

0 2,000 4,000 6,000 8,000 10,000

Total crop acres

¢ Actual costs (KFMA value)

e Expected costs (i.e., model-predicted costs)
(KFMA “x-variables” multiplied by model coefficients)

¢ Error (difference between actual and predicted values)

¢ Actual — Predicted (absolute measure)
=> positive values are “bad” and negative values are “good”

e Actual / Predicted (relative measure)
= values > 1.0 are “bad” and values < 1.0 are “good”




Actual costs versus model-predicted costs... Actual costs versus model-predicted costs...
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Actual costs versus model-predicted costs... Summary of machinery cost model results...

s ¢ Higher investment/acre leads to higher cost
“ e Larger farms have lower cost
(primarily the result of having lower investment/acre)
L2 e NC/SC farms have higher costs and NE farms have lower
E . . . . .
& 20 costs relative to SE region (other regions are similar to SE)
"é ~7% of producers
§ 15 | actual costs are ~10% of producers _| * Irrigated farms have slightly higher costs
] $20/ac or less of actual costs are $20/ac (only marginally statistically significant)
w0 - what they are or more of what they |
predicted to be. are predicted to be. e Farms with higher proportion of acres in corn and hay
. | | 1. N
0 e No-till farms (in 2010) in NC/SC regions had lower costs
QO Q Q Q Q QS Q Q QO Q Q imi icti H H 1
N N R &om °\°°’ &ov 0\0‘% 9 (similar for NE/NW farms but not statistically significant)
» ) oS P 4 of . .
Actual - Prediction, $/ac e Higher custom work income leads to lower cost




Summary of machinery cost model results...

Machinery decision-tools available from KSU...

¢ Considerable variability in machinery costs across
producers

¢ Characteristics of operation can explain much of that
variability, but not all of it (i.e., “other stuff matters”)

¢ Investment per acre is an important variable in
explaining differences

¢ Producers are encouraged to use available tools to help
them make machinery investment decisions that best fit
their operations

e OwnSeries (Excel spreadsheets)
-- Sprayer, Tractor, Combine, Baler

Sprayer, Tractor, and Baler models
recently updated. Combine model to be
updated in near future. Models
estimate the cost of owning and
operating equipment given user input
for annual usage, age, purchase price,
tax rates, etc.

* Guidance and section controller calculators
-- Excel spreadsheets and web dashboard

¢ Excel spreadsheets for trucks and buildings

¢ KSU-MachCost — benchmarking spreadsheet

e Custom rate projections (web dashboard)
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If interested in receiving weekly AgManager.info Update or any

kcd@ksu.edu of our other Ag Econ newsletters via email, please let me know.




