This file is for historical purposes only and may not reflect current practices. For current recommendations, contact K-State Research and Extension.

Farm Management Guide MF-272

Dairy Enterprise —

100 Lactating Cows (Freestall)

Department of Agricultural Economics

EICSTATE

Kansas State University

Kansas State University Agricultural Experiment Station and Cooperative Extension Service

John F. Smith
Animal Scientist, Dairy

Kevin C. Dhuyvetter
Agricultural Economist
Farm Management

Production Level

Costs per unit and net returns in a dairy enterprise are
highly dependent on the level of milk production. Produc-
tion levels vary for a number of reasons such as livestock
genetics, weather, input level s, and management. Budgeting
at multipleproductionlevelscan hel p producersexaminethe
financial risk of alivestock enterprisethat isdirectly related
to productionrisk. Table 1 showsmilk productionlevelsand
income over feed costs from the Heart of America DHIA
Summary of Holstein Herdsfor thelast 5 yearsbroken down
by quartile of rolling herd average. Thefollowing estimated
budget includestwo productionlevel s— 19,000 and 24,000.
The 19,000 pounds reflects producers in the top 25 to 50
percentile (sightly above average); whereas, the 24,000
pounds is intended to reflect production levels of the top 5
percent of producers. The projected budget at the two
production levelsis presented on both a per cow and a per
hundredweight (cwt) basis.

Capital Requirements

Capital invested in dairy facilitiesvariesgreatly depend-
ing on herd size and degree of mechanization. The capital
needed to establish anew 100 lactating cow dairy operation
with modern equipment using freestall housing is estimated
to be$448,207 with another $210,000for thecows. A partial
breakdown of the investment assumptions used for the cost
return projectionsisshownin Table 2. Thisbudget is based
on atotal herd size of 120 cows, with 100 cows (83 percent
of the herd) being milked at any one time. Investment
amountsare given astotal for farm, per cow inthe herd, and
per lactating cow.
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Feed Costs

Dairy cows require high quality forage and grain. Con-
centrates and grain requirements increase as milk produc-
tion increases. However, as shown in Table 1, the value of
increased production generally will offset the added feed
cost associated with the higher production levels. Table 3
shows the amounts and cost of feed used for the different
production levelsinthisbudget. At over $1,000 per cow per
year, feed is obviously the most important factor in the cost
of production. Feed costs are based on market prices, thus,
for dairy operationsthat produce some, or all, of their grain
and forage requirementsthis all ocates the cost of producing
the feed to the dairy enterprise. Because feed costs are so
important, Table 4 shows how the return on investment
(Linel inthe budget) decreases at various milk priceswhen
feed costs increase by 10 percent.

Returns

Producersreceiveincomeprimarily fromthesaleof milk.
Additional income is received from the sale of calves and
culled breeding stock. In this budget it is assumed that
replacement heifers are purchased and thus all calves are
sold. Itisfurther assumedthat roughly one-third (32 percent)
of the cows are replaced each year dueto culling and death
loss. Cull income is assigned to 28 percent of the herd
annually. Theother 4 percent representsdeath lossand cows
with no salvage value. Because milk sales make up the
majority of income, returnsarevery sensitiveto milk prices.
Table4 showsthereturnoninvestment (Linel inthebudget)
at two levels of feed cost and varying milk prices.
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Table 1. Heart of America DHIA Summary of Holstein Herds, 1996 — 2000

Rolling herd average quartile

Y ear Bottom 25% Lower middle 25%  Upper middie 25% Top 25%
Average Milk Production, Ibs/cow/year
1996 13,926 16,907 18,797 21,822
1997 13,904 17,269 19,430 22,294
1998 13,893 17,032 19,173 22,506
1999 14,260 17,432 19,595 23,014
2000 14,939 18,170 20,375 23,493
Average Income Over Feed Cost, $/cow/year
1996 $1,034 $1,438 $1,599 $1,860
1997 $874 $1,147 $1,349 $1,612
1998 $1,149 $1,447 $1,720 $2,064
1999 $1,160 $1,433 $1,676 $2,118
2000 $918 $1,164 $1,392 $2,727

Information Included in Budget
— 100 L actating cow dairy

1

2.

10.

11.

12.

Feed: includestotal feed for the dairy cow onan annual
basis (see Table 3 for details).
L abor: based on 1.67 full-time personsat an average of
$34,000 (salary + benefits) per person divided by the
number of cows in the herd.
Veterinary, drugs, and supplies: costsfor prevention
and treatment of disease.
Utilities and water: telephone, electricity, fuel, and
water costs allocated to the dairy enterprise.
Fuel, oil, and auto expense: share of the farm car and
trucks plus gasoline, diesel, and oil for scraping and
hauling manure and for hauling feed to the dairy herd.
Milk haulingand promotion costs: milk-hauling costs
at $0.65/cwt. and promotion costs at $0.15/cwit.
Building and equipment repairs: annual building and
equipment repairs allocated to dairy enterprise calcu-
lated as 2 percent of the total investment.
Breeding/genetic char ge:
a. Capital replacement: priceof aheifer replacement
times the replacement rate.
b. Semen, A.l. services, and supplies: includes se-
men, artificial insemination services, and supplies.
C. Interest: interest is charged on the value of the
breeding herd, whichisbased onthe cost of replace-
ment heifers entering the herd.
d. Insurance: averagesapproximately 1 percent of the
value of the breeding herd.
Professional fees (legal accounting, etc.): business
costs allocated to the dairy enterprise.
Miscellaneous: miscellaneous costs (subscriptions,
education, etc.) allocated to the dairy enterprise.
Interest on variable costs: calculated on one-half of
variable costs at arate of 8 percent.
Depreciation on buildingsand equipment: deprecia-
tion is based on the total original cost less the salvage
value of buildings and equipment on a per cow basis
divided by the estimated life. The budget valueis based
on atotal investment of buildings and improvements of
$3,033 per cow and an investment of $667 per cow for
equipment. The useful lifeisassumed to be 15 yearsfor
buildings and improvements and 10 years for equip-
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20.

ment. A salvage value of 10 percent is assumed on
buildings and improvements and equipment.

Interest on buildings and equipment: interest is
charged onone-half theaverageinvestment [(initial cost
+ salvage value) + 2] for buildings and improvements
and equipment at arate of 8 percent.

Insurance and taxes on buildings and equipment:
based ontheoriginal cost times0.25 percent (insurance)
and 1.5 percent (taxes, buildings and improvements
only).

Milk sales. based on the annual production per cow
times milk price.

Volume premium: dairies that can ship milk in semi
loadsat atimeoften get apremium based onvolume. No
premium is used for a 100-cow dairy.

Calvessold: based on a95 percent calf crop and selling
all calves (heifers and bulls) at birth.

Cull cows sold: assumes cull incomeisrealized on 28
percent of the herd even though 32 percent of thehherdis
replaced annually. The 4 percent with noincomerepre-
sents cow death loss and cows with zero salvage value.
Averageselling priceof milk to cover variablecosts:
represents the price per cwt. needed for milk to cover
variable costs of production. Assumes calf and cull
income and al costs remain constant.

Average selling price of milk to cover total costs:
represents the price needed for milk per cwt. to cover
total costsof production. Assumescalf and cull income
and all costs remain constant.

. ASSET TURNOVER: (returns per cow divided by

total assets) Asset turnover is the percentage of total
investment recovered by total returns. Inverting this
measure allows different enterprisesto be compared on
the basis of capital required to generate adollar of gross
income.

NET RETURN ONASSETS: [(returnsover total costs
+ interest on breeding herd + interest on variable costs
+ interest on fixed costs) + assets] Net return on assets
is the percentage return on investment capital (both
borrowed and equity). This measure enables compari-
sons to be made between enterprises as well as other
investment alternatives.
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COST-RETURN PROJECTION — 100 LACTATING COW DAIRY (REPLACEMENTS PURCHASEDY)
Production Level (Ibs milk sold)

19,000 24,000 Your Farm
Per cow Per cwt Per cow Per cwt
VARIABLE COSTS PER COW:
1. Feed (from Table 3) ............................................. $ 1,000.71 $ 5.27 $ 1,238.27 $ 5.16
2. LabDOr reerreeerrrernii i 472.22 2.49 472.22 1.97
3. Ve[erinary’ dI’UgS, and supplles ........................... 80.00 0.42 90.00 0.37
4. Utilities and Water -« reeerrermmmminimiiiiieeanns 127.38 0.67 142.85 0.60
5. Fudl, oil, and auto EXPENSE ++eeereersersnssessasssssnnsans 50.63 0.27 50.63 0.21
6. Milk hauling and promotion COSt ««««««-xxseeereenens 152.00 0.80 192.00 0.80
7. Buildi ng and equipment repai (RSN TITT LTI T TTTTTTTPRrR 74.70 0.39 74.70 0.31
8. Breeding/genetic charge:
a. Capital replacement: 32% x $1,750/head -+ 560.00 2.95 560.00 2.33
b. Semen, A.l. services, and supplies: -« «weweeeees 40.00 0.21 45.00 0.19
C. INLEFESE «revrrerrrrrrrrrriiiriiii e, 140.00 0.74 140.00 0.58
. [NSUraNCE:++++rererrererriiriririniiiii et 17.50 0.09 17.50 0.07
9. Professional fees (legal, accounting, etc..) -« 22.00 0.12 22.00 0.09
10. MiIiSCElANEOUS «+++-rrerrrrrrrrnnrernirrririniiri e, 20.00 0.11 25.00 0.10
11. Interest on Y2 variable CoStS @ 8%0 ««+xwweerserseenne 81.59 0.43 94.11 0.39
A. TOTAL VARIABLE COSTS ererernsmninnsiiinins $ 283872 $ 1494 $ 316428 $ 13.18
FIXED COSTS PER COW:
12. Depreciation on buildings and equipment -« 244.10 1.28 244.10 1.02
13. Interest on buildings and equipment «««««-eeeeeene 164.34 0.86 164.34 0.68
14. Insurance and taxes on buildings and equipment - 55.36 0.29 55.36 0.23
B. TOTAL FIXED COSTS  eereeeerreereeseeseesseessesseessesees $ 46381 $ 244 $ 46381 $ 1.93
C. TOTAL COSTS PER COW (A + B) «ererererenennen $ 3,302.53 $ 17.38 $ 3,628.09 $ 15.12
RETURNS PER COW
15. Milk sales @ $L3.45/CWL. +ererereerererenssnnneninininnnns $ 255546 $ 1345 $ 3,22800 $ 13.45
16. Volume prermum ................................................. 0.00 0.00 0.00 0.00
17. Calves sold: 95% x $125/head «««+«---sreereerrsneneens 118.75 0.63 118.75 0.49
18. Cull cows: 1,400 Ibs x 28% x $49.58/cwt. -« 194.35 1.02 194.35 0.81
D. GROSS RETURNS PER COW :eeeveeressenniiiennnens $ 2,868.56 $ 1510 $ 354111 $ 14.75
E. RETURNS OVER VARIABLE COSTS (D-A) -+ $ 2985 % 016 ¢ 37683 $ 157
F. RETURNS OVER TOTAL COSTS (D=C) «vsreverees $ 43396 $ 228 $ 8698 ¢$ 0.36
G. BREAK-EVEN MILK PRICE, $/cwt:
19. TO cover Variabl @ COSES -« rrererrermrrirrimmmniniirnnninnenns $ 13.29 $ 11.88
20. TO COVEX tOLal COSES wreverrerrrnrermmminimimmiiiiiiriineenane, $ 15.73 $ 13.81 -
H. ASSET TURNOVER (D + ASSETS)? --eeveerenrenens 64.00% 79.01%
I.NET RETURN ON INVESTMENT
[(linesF + 8c + 11 + 13) + ASSETS]Z:wevveveseeneenns —0.88% 5.68%

1For cost of raising replacement heifers see MF-399.
2 Assets equal total value of breeding herd, buildings and equipment.
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Table 2. Building, Equipment, and Breeding Herd Investment — 100 Lactating Cow Dairy

[tem Total Per cow in herd Per lactating cow
Number of cows XXX 120 100
Free stall barn $120,000 $1,000 $1,200
Feed storage:

Hay barn $5,147 $43 $51
Silage bunker $36,111 $301 $361
Commodity shed $4,888 $41 $49
Protein bin $1,060 $9 $11
Milking parlor (12 stalls) $156,000 $1,300 $1,560
Manure storage system $40,000 $333 $400
Rolling equipment* $75,000 $625 $750
Miscellaneous* * $10,000 $84 $100
TOTAL $448,207 $3,735 $4,482
Breeding herd $210,000 $1,750 $2,100
TOTAL INVESTMENT $658,207 $5,485 $6,582

* Rolling equipment is all feed handling and processing equipment, tractors, trailers, pickups, etc.
** Miscellaneousis site preparation, electrical grading, water cooling system, etc.

Table 3. Feed Requirements and Costs for Two Levels of Milk Production Per Cow Per Year

Production Level (Ibs milk sold)

19,000 24,000
Feed L bs/cow Dollar s/cow L bs/cow Dollar s/cow
Corn silage @ $20.32 per ton 11,443 $116.26 14,628 $148.62
Alfafasilage @ $54.40 per ton 3,623 98.54 5,434 147.80
Alfalfahay @ $120.67 per ton 2,646 159.65 2,977 179.60
Grass hay @ $57.33 per ton 788 22.57 1,313 37.62
Corn, rolled @ $4.84 per cwt. 3,672 17757 4,321 208.94
Soybean meal @ $179.29 per ton 1,512 135.50 2,079 186.40
Dry distillers grain @ $5.22 per cwit. 973 50.77 973 50.77
Soybean hulls @ $77.00 per ton 1,555 59.88 1,555 59.88
Feed grade fat @ $10.38 per cwit. 80 8.33 161 16.67
Whole cotton seed @ $131.06 per ton 1,136 74.42 1,298 85.05
Minerals/vitamins @ $17.50 per cwt. 556 97.24 668 116.92
TOTAL FEED COST $1,000.71 $1,238.27

Table 4. Sensitivity of Return on Investment (Line 1) to Milk Price

Production Level (Ibs milk sold)

19,000 24,000
Milk price Base feed* +10% feed Base feed* +10% feed
$13.95 0.86% -0.97% 7.87% 5.61%
$13.45 -0.88% -2.70% 5.68% 3.42%
$12.95 -2.61% -4.43% 3.49% 1.23%
$12.45 -4.34% -6.16% 1.30% -0.95%
$11.95 -6.07% -7.90% -0.88% -3.14%
$11.45 -7.80% -9.63% -3.07% -5.33%

* Feed cost is equal to that in the budget.
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