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A Comparative Economic Analysis of the
Star Accelerated and Annual Lambing Systems

Darwin P. Snyder and Robert A. Milligan

Introduction

During the recent past the sheep industry in the United States has
experienced a steady decline in numbers. The January 1, 1986 inventory of
all sheep and lambs was only 7/ percent of the 1981 inventory. In the
Northeast during the same period, numbers were 92 percent of the 1981
inventory (Crop Reporting Board, Sheep and Goats). However, in the past
year, the U.§. inventory of all sheep and lambs increased by three percent
while the 11 Northeast states inventory increased by 14 percent. The
increase, particularly in the Northeast, appears to be in response to strong
lamb prices and low feed prices as well as to the demand created by the new
slaughter facility which began operating in Virginia in 1985.

The decrease in size of the national sheep flock reflects the relatively
poor economic health of the industry. ‘With a stable per capita consumption
of lamb and reduced supplies, prices have improved and continue to be strong
for the producer. The traditional annual lambing systems, however, have
1imited the potential for gains in productivity and, therefore, profits for
sheep and lamb producers.

Traditionally, lamb production has been based on the natural tendency of
ewes to lamb anmually. In an effort to improve the productivity of the ewe
flock and producer profits, work has been done to accelerate lambing
schedules. This has involved breed selection, improved management practices,
and various imnovations.

Objectives

This study examines the economics of the STAR lambing program in the
context of resources that otherwise could be used to raise market lambs under
the traditional Annual lambing system. It is designed to compare three
productivity levels under the STAR system with results the same operator
could expect under an Annual system. The same basic real estate, equipment,
and management resources are assumed for each system.

The purpose of the study is to present results a good operator may
expect under each system. It is intended that the results will provide
guidance to researchers, extension personnel, and producers about the
economic merits of the STAR system relative to an Annual program. It will
add an economic dimension to the growing body of literature on accelerated
lambing systems,

Review of Literature

Much of the research on the economics of sheep production has dealt with
comparisons of management practices, flock size, and levels of labor and
capital intensity (Harrisom, 1986; and Epplin, Doye, and Ward, 1983). Other
research explores not only existing systems but also alternative management
systems used for sheep enterprises (Gee and Madsen, 1982). These studies
generally measure results in terms of return to various factors on a total
farm or per ewe basis. Research done on accelerated lambing systems has



generally been limited to the husbandry aspects of the system rather than the
economics of the concept.

Hogue and Hall (1971) published a series of sheep budgets including some
involving accelerated lambing. Work was done by Harrison (1980) that
described some of the techniques used to improve lambing rates. This work
also included budgets for different levels of management for a given size ewe
flock.

More recently, work at Cornell by Hogue and Magee (19844) has described
a combination of management practices they have called the STAR accelerated
lambing system. It is a package of practices designed to improve the
efficiency and profitability of a sheep enterprise. The program will allow a
ewe to lamb a maximum of five times in three years instead of the traditional
annual event. This major feature, plus an increase in the incidence of
multiple births, can substantially increase the number of lambs produced per
ewe per year.

The STAR System

The STAR system of lamb production is based on the 146 day gestation
period of a ewe. One-half pregnancy equals 73 days which is exactly one-
fifth of a year. By dividing the calendar into five 73 day periods, the
flock can be managed in a way that allows a significant increase in the
efficiency of the use of farm resources. FEach of the five periods begins
with a 30 day lambing and breeding period (Figure 1). While the group of
open ewes is exposed to a ram, another group of ewes is lambing. During the
last week of the period, lambs born earlier in the period are weaned and
moved to the feeder operation. The next group of ewes to lamb is moved to
the lambing barn, open ewes are selected for breeding and another management
period begins.

These characteristics of the STAR system are described in more detail in
Hogue and Magee (1984) and Magee (1984), They found that, by emphasizing
aseasonal breeding tendencies, the system matches sheep biology to the
calendar year in a way that improves production efficiency and resource use.

Since facility and other resource uses are spread throughout the year
and used more frequently, more ewes and lambs can be handled in the same
space. The resulting increased use of fixed resources should improve
production efficiency and reduce costs per unit. It should also introduce
more stability and uniformity to the production and marketing of lambs. At
the same time, the producer's cash flow throughout the year would be more
regular than with traditional annual lambing programs. Because of the larger
flock size and the need to follow a well defined schedule, success with the
STAR system requires more intensive management.



Figure 1

STAR

Accelerated Lambing System
Cornell University November 1983

=]
®
4]

gz 2940

Copyright © 1984 Cornell

Research Foundation

e« ¢

e )

2 -
-
&

Jyj 14
Jul 8
Jul 2




Procedure

The study develops economic engineering budgets to examine the economics
of the STAR system used on a farm representative of those commonly found in
many parts of the Northeast. The intent is to utilize modified existing
buildings and land more suited to forage than cash crop production. The
Yepresentative ewe flock and lamb feeding operation requires a part-time
operator and is small enough to be combined with other income producing
activities and the use of family labor.

The STAR system is budgeted for three production levels expressed in
terms of lambs raised per ewe per year. A budget for the Annual lambing
system is also constructed, using the same resources, for comparison
purposes.

Two situations for each of these budgets are developed. In one case,
the operator owns field equipment to harvest his own hay; in the other
situation the operator owns no field equipment and uses a share arrangement
to harvest his forage and clean the barns. -

Results of the budgets for the two situations are compared on the basis
of the farm net cash income and several measures of profitability. Sinece the
farm activities are limited to a ewe flock and lamb feeding operation, the
"whole farm" method is used to caleculate the cost of producing a pound of
lamb and compared for each budget. In addition, a sensitivity analysis is
made to show the effects of changes in market lamb and feed prices on the
study results.

Representative Farm and the Two Lamb Production Systems

The representative farm has a former two story dairy barn which has been
remodeled to provide lambing facilities for a 150 ewe flock under the Annual
System and adequate space for the lamb feeding activities. Storage space for
hay and equipment is provided on the second floor of the dairy barn and in
other farm buildings as appropriate. The land resource includes 150 acres
with 70 acres of tillable land and 50 acres of fenced permanent pasture. The
hay crop averages 2.3 tons of hay per acre and an estimated 2.0 tons of hay
equivalent is produced per acre of pasture (Crop Reporting Board, New York
Agricultural Statistics). The location and soil resources are suited more to
hay and pasture production than to more intensive types of agriculture.

The field equipment complement is not new, but is in serviceable
condition for the anticipated hay crop production. Barn equipment includes a
grain bin for feed and adequate feeders and waterers for the ewe flock and
market lambs. Permanent and portable fence is used in the pasture and
grazing program for the ewe flock. Labor and management is provided by the
operator and his/her family with hired help as needed for hay harvest.

These resources are adequate to meet the needs of a 150 ewe flock using
the Annual lambing system with a lamb feeding operation. The land resource
is more than adequate to raise all forage for the ewe flock sizes assumed for
either the Annual or the STAR system. In existing operations, intensifying
to the STAR system may result in a need to purchase hay or to improve or
purchase land to meet forage needs. In this study, excess forage, expected
with the annual system, is sold as hay. The general practice is to purchase
rams for breeding and to raise replacement ewes along with the market lambs.
Cull ewes and rams are sold.



" Because of the improved efficiency of resource use with the STAR system,
the same buildings, with some additional remodeling, houses a 300 ewe flock
and the resulting lambs. The operation involves raising all lambs for
market, retaining only those ewes needed for replacements., The larger ewe
flock consumes most of the hay produced with a small quantity available for
sale. ' ' ‘

Capital investments were determined by consulting with extension agents
and animal scientists (Table 1). The value of the residence is omitted from
the analysis because it is not part of the business production unit.? The
higher investment for the fences and buildings for the STAR system reflects
more fencing and more extensive remodeling. With adequate cropland to
produce enough hay for the larger STAR ewe flock, the field equipment
investment is the same for both systems. Barn equipment and movable fence
requirements are greater for the STAR system because of the larger flock.
Ewes for both systems are valued at $100 each. Rams are valued somewhat
higher and fewer are needed for the STAR system (Hogue and Magee, 1984).
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1The omission of the personal residence, while not common in farm management
analysis, has no effect on the systems comparison but does improve
profitability compared to an analysis which includes the residence.
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production levels for the STAR system
the recent experience of Hogue and Magee

(1984) at Cornell (Table 3).

As Indicated in the description of Figure 1,

each ewe has the potential of lambing a maximum of five times in a three year

cycle.

System will not lamb each year.

year for the two systems respeecti

This would be a maximum
in the STAR system will not reac

of 1.67 times per year.
h this potential and every ewe in the Annual

However, every ewe

The lambing frequencies of 1.4 and 0.95 per

Magee (1984) for good management.

vely are considered reasonable by Hogue and



The three levels of production chosen for the STAR system are related to
the productivity of the ewe flock as well as the lambing frequency. Dorset
ewes and rams are used for the two lower production levels. Dorset sheep
have been found to be responsive to aseasonal breeding and produce excellent
quality carcasses with an annual lamb crop of over 200 percent under the STAR
system. Finn sheep are even more prolific and produce annual lamb crops
commonly over 400 percent (Hogue and Magee, 1984). However, because of
somewhat lower Finn carcass quality, Finn-Dorset ewes and Dorset rams are
used for the highest STAR production level to produce lamb carcasses of
acceptable quality. With these assumptions, the ewe flock under the STAR
system produces about two, two and one-half, and three lambs per ewe per year
respectively for the three production levels (Table 3).
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Under the Annual system, a multiple birth rate of 1.6 lambs per ewe per
lambing is used for Dorset ewes (Hogue and Magee, 1984). With a 95 percent
annual lambing frequency for the ewe flock, the Annual system will produce
about one and one-half lambs per ewe per year.

Lamb losses from birth to weaning average about 10 percent for both
systems. Another two percent of the lambs born are lost after weaning.
Twenty percent of the ewes are replaced each year because of culling and a
two percent death loss. Both systems raise their own replacement ewes. One
ram is replaced by purchase each year for each system.

Research with the STAR system has been conducted under natural light and
without hormones (Magee, 1984). Table 3 outlines realistic levels of
production under farm conditions for both systems for use in the budgets that
follow.



Neither system, at the assumed size, requires a full-time operator,
Other activities must be used to provide full or additional part-time
employment for the operator. The suggested flock sizes depend on family
involvement as well as part-time local hired labor for hay harvest,

Labor estimates for the sheep enterprises, including the lamb feeding
operations, are based on experience with the Cornell flock and adjusted
(Magee, 1984) for commercial production (Table 4). Labor requirements for
hay enterprises have averaged about seven hours per acre over a recent five
year period for dairy farm operations (Snyder, 1984a). Therefore, a labor
requirement of seven hours per acre is used for hay production for these
sheep enterprises.

THBRLLE 4, frrmaal Labor Reguired for the STAR ang Arriual Lambirng Svstems
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Under both systems, the 70 acres of cropland are maintained for hay
production. With a four year life, one-fourth of the hay acreage is reseeded
each year. One or two cuttings are harvested in the seeding year. At least
two cuttings per year are harvested from established seedings. Aftermath
growth, if any, is used for pasture, Labor, outside the family, is hired to
assure the timely harvest of the hay crop. Labor for the sheep activities is
provided by the operator and family.

Both the STAR and the Annual systems make maximum use of available
pasture and cropland to meet the forage needs of the ewe flock. For farms
likely to be considered for lamb production, a pasture season from about May
10 through November is reasonable for New York State. Other forage needs are
met by the hay crop grown on the farm.



Pregnant ewes are confined for a 70 day prelambing-through-weaning
period. During this period, grain is fed, in addition to hay, to maintain
body condition and lactating ability. Ewes in each system and for each
productivity level require different amounts of grain because of differing
lambing rates and frequencies. Both quantity and cost of grain required for
the ewe flock each year are calculated in Table 5.

TABRLE T. Arpmual Graiv Reguirements for the Breeding Fiochk
For the STAR ang Arvual Lambing Systems¥

S8TARAR - 00 Cwes Prrmuead
ITEM e e e e S e 1560
L Med High
Lambs red/awe/ ye 1.73 2. 22 Z.TE .34
Days fed/lambinpgese 7@ T T TE
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Ewes, i et vl S ISP 156
Teotal feed. tons o s ZE. D SE. X 8.4
Total cost, 3, T4 4, 7R3 =5, 8321 i, 436

* Data are bpased o experience and judgment af Correll researchers.
Sepe Hogue andd Mages (19840, Feed cost of #1883 per ton is based on
currert volume purohases adjusted uwpward bacause cof current
atrermally low ingredient prices.

%% Prelamzing-throeugh—wearnivig.

Pasture and hay produced on the farm are consumed by the breeding flock
only. Table 6 outlines the hay and pasture requirements for the two lambing
systems for various stages of the production cycle during the year.

There are three distinct feeding periods during the production cycle.
Availability of pasture for the breeding flock affects the length of time hay
is fed during the nonlactating part of the cycle. During the prelambing-
through-weaning period, grain and about five pounds of hay per day are fed to
meet body requirements of the pregnant or lactating ewe.
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THRRLE S, vineaad Hay ang Hasture Regulrements for the Bereeding Flook
Foy the SVAR and Areaal Lambing SwEtemess
Syetemn

ITEM STHAR Frnvroaa
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Days fed/ewe, avy g ] SE
Hay fed/day, i B3 g D
Ewes and rams, no A3 154
Total hay, torms part =) AE
Total hay fed/yr, tons a5 =E
* Data are based on experience and judoment of Cormell researchers.,

See Hogue and Magee (1984).

The pasture season is about 200 days in length - from May 10 through
November. Each ewe in the Annual system utilizes the full season because
lambings occur from winter to early spring. However, the STAR system
involves aseasonal lambings. About 40 percent of the ewes lamb and lactate
during the seven month pasture season (Magee, 1984). Since they are confined
during that period, they are fed hay and grain instead of pasture. This
reduces the average pasture season for STAR ewes to 172 days (Table 6).

During the period when ewes are neither pastured nor lactating, they
require an average of 3.9 pounds of hay to maintain body condition during
pregnancy. No grain is fed during this period or the pasture season.

Market lambs are fed in confinement. Lambs are fed and managed the
same for either lambing system. Young lambs are creep fed until weaning at
an average of 45 days of age. Weaning weights average about 40 pounds. A
complete ration is then fed for 105 days. This feeding program produces a
weight gain of 70 pounds for a market weight of 110 pounds per lamb at 150
days of age (Table 7).
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TIxBLE 7. rrual Feed Regulrements for Market Lambs
Fer the STER and fAwrwal Lambinpg Systems®

ITEM Rotih Systems
Creep Teed
Dave on feed 45
Total feed 28 ib/lambh weaned

Conplete ration

Davs on feed 165
Weight pairn 7@ ib/flamb, avg
Feed/1b of gain H.@ 1o, avg
Tobal feed =a85 1/ lamb rad
Cost of botn feeds 18% %/t oo
Cast per laib
Creep feed w2, G
Complete rat i =25, 26

* Data are based on experience and judgment of Cornell recsEarchers.
Sme Hopgue anc bMagee {1D84).

During the feeding period, lambs raised under both systems consume 28
pounds of creep feed and 280 pounds of complete ration per lamb. At a cost
of $180 per ton for both feeds, total feed costs are $27.72 per lamb.

Success with the lamb feeding program is achieved only with the use of
a well balanced complete ration designed for good feed efficiency. With
proper management, lambs will gain 70 pounds in 105 days. Average daily
gains of 0.7 pound and feed conversions of four pounds of feed per pound of
gain are within reason (Magee, 1984).

Lambing System Budgets and Analysis

In developing a budget, any number of circumstances and assumptions can
affect the results. This analysis of the STAR lambing system assumes an
above average level of management ability on the part of the operator. Only
good management practices and reasonable estimates realistically illustrate
the relative potential of the STAR lambing system. The same quality of
management is used for the Annual system for the sake of a fair comparison.

The ability to follow timely and appropriate practices is necessary for
the profitable production of market lambs for sale. Just as good feeding
practices are critical to cost control, so are good marketing practices
critical to good lamb prices. Both are essential to any profitable
operation. Since lamb sales are the major source of income, developing good,
dependable markets is required to obtain attractive prices. The lamb
producer must produce a timely, quality product that is in demand at each
step of the marketing chain.

The following budgets and analyses are developed for two situations
related to the harvesting of the 70 acres of hay crops. Situation 1,
represented by Tables 8 through 12, assumes the operator owns the field
equipment indicated in Table 1. He harvests the hay crop and sells the
excess not needed for the ewe flock.
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Situation 2, represented by Tables 13 through 17, differs from

Situation 1 in that no field equipment is owned to harvest hay or spread
manure. Manure removal is accomplished by custom hire., Hay is harvested on
shares with a neighbor having the necessary equipment. This will result in
the need for some purchased hay for the STAR system.

The budgets reflect the effects of these differing circumstances. The

analyses that follow each budget measure the farm cash position and
profitability for an annual period. An analysis is also made of the cash

costs

as well as the total costs of producing lamb for market.

Situation 1 - Field Equipment Owned

As indicated earlier, land resources are used to produce forage in the

form of pasture and hay crops. Table 8 summarizes the production and use of

these

crops on the representative farm for the ewe flocks for the two lambing

systems when the field equipment is owned. Under the STAR system, only a

small
meets
flock

quantity of excess hay is available for sale and the available pasture
the requirements for the ewe flock. With the same acreage, the smaller
for the Annual system releases 100 tons of hay to be sold and 20 acres

of excess pasture to be rented out. In hoth systems, additional pasture may
be available from aftermath grazing of hay fields, if needed.

TRBLE &  fArrual Lacd Use to deet Ferage Requirements for the S5TAR and
Anral Lambinmg Svstems Whenw Fisld Equipment is Dwred
Hay Eguivalent
I7TEM Availlable Reguired
toms
Cropland: 7@ ac hay
Food s 2.3 t/a 4% stg loss 155
STRAR System:
Available fram fFarm 155
Total Reguived {(T6) 1534 *®
Availablie ta sell i
Armual System:
Rvailable from Farm ‘ 15%
Taotal reguired (T6) ' o5 %
Available to sell N
Fastiure -~ 5@ acres
Avg hay eqguiv — 2.0 t/a 1@
STRR 172 davs/egwe B 3.9 1b HE/day 123 =
Arrual 200 days/ewe ¥ 3.9 1b HE/day . 53 *
22 acres excess pasture to rent 41
Produced 1k

¥ Forapge requirenents allow fFor feedirng losses

Most of the labor to harvest the hay crop is provided by the operator

and his family (Table 4): however, 220 hours of hired labor is used to help
harvest the hay crop in a timely mamner. This part-time labor costs an
average of $4 per hour (Table 9) including employer nonwage costs according

e dla RTooo AP _LT. oAl L I
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York farm records (Snyder, 1984a). Labor to clip pastures and manage movable
pasture fencing is included with labor to care for the ewe flock during the
pasture Seasort.

THRBRLE S frmual Operating Costs for May and Pasture for the STRAR
and Arrual Lambing Systens When Field Egpt is Owned*

Hay — 7@ ac Easture — S ac
e e e s e e e e e b e i o e e i o e - e it Tehad
Rverage Bt b Averane Hath Cro
1TEM Uitk Rate/umit Systems Ratelumit Systems EXpEnSES
& % % ] k)
Labor PO 4, G 8aE 2 a8a
Sesding AT = i, 75 5 25 =, B
Fertilize agre ZD 1, @A @ L, i =y O
Lime: AT 1@ 7 18 SEd i, z@d
Chemicales ICTE A 21 @ =1
TOTAL o, 65R

* Adapted from Sryder t1P8s, 1384a). Geeding cost based on four year
1ife.

The other items in Table 9 show the average annual costs per acre to
maintain the assumed yields for the hay and pasture crops under each lambing
system. The crops are managed the same under each system with adequate fer-
tilization and pest control programs. The excess 20 acres of pasture in the
Annual system (Table 8) are rented out for heifer pasture at 512 per acre.

Budgets - Lamb asales are the most important receipt in the budgets {Table
10). An average lamb price of $0.70 per pound, live weight, is used, Lamb
prices averaged $0.67 per pound in New York for 1985 and, generally, reported
prices are stronger in 1986 (New York Agricultural Statistics Service, 1986).
Sales of lamb from the Cornell flock have been above $0.70 per pound in 1986
(Magee, 1986). While historically high, §0.70 per pound is reasonable
assuming continued market strength and a good marketing program.

Other sources of income include cull ewes, wool, government wool
incentive receipts, and hay crop sales. The Annual system also has some
income from the rental of excess pasture. Quantities and prices used in
estimating returns are based on experience with the Cornell ewe flock.
Animal numbers are from Table 3. The hay price and pasture rental price are
adapted from reports from the New York Agricultural Statistics Service (1986)

and a recent study of land rental rates in New York (Snyder, 1985).

The major expense item is purchased feed. Feed costs, in Table 10, are
based on quantities, prices, and numbers of lambs calculated in Tables 3, 5,
and 7. Because the crop and pasture acreages are the same for both systems,
crop production costs are a larger portion of total costs for the Annual
system with fewer ewes and lambs. These extra costs, however, are offset by
the income from the sale of excess hay and rented pasture. Marketing charges
and miscellaneous cash costs are estimated from current experience with the
Corpell flock (Magee, 1984).



14

THELE 1@, Estimated Anrmal Budgets for the STAR amd Armusl amizlng
Systemns Whern Field Foovipment is Chened

‘ STRR - S Pueg Hrrmus
l 'T’ EM bl e s s Hirkm R I M i s SR R e S e Horn T 1o i et mP1 S5t m o mres o 1 5@
T Med High
Lambs rsd/ewe s yvr i.73 L EE .72 1. 34

Receipts {vices From T3 % + g 1 %
Lambs 35,313 G, TEE S8, 135 13, 370
L1l ewes 1, B8y 1. ¢43a 1. DEH Th A

Wooodl & incentive

Fuwes o 4, BB £, s 4 GG ., BAf
Lambe 1, 765 &2 EET = 7T G54
Crops —~ hay 1,634 1,694 i, &894 G BT
Fasture rent U it 9 L
Total cash recegipts G3, B3 L, B4 &7, 7T BEL

Expernses — cashs

Feed- ewe-grain (75) 3, Fah f. TER 1y S5
Lamb—creep (T5H,7) 1,334 N S17
raticr: (TE, 7 13, 869 1&, 833 TGS
Tetal fewsd 18, 187 B
Ram ~ met 2 E
Crop experses (T3) &, 39 fay BB
Repairs/fuel (T2} &, FEE =, TER RS R
Taxnes, insurance (TE) &, 134 e 13% . B354
Mty chg B17 1,815 3gE
Misc exp# 2, 3354 RIS =Dl
Total cash sxperses _ 33, 167 3%, 33 173, s
Expenses— noan-cash:
Depreciation (T2) Sy 4T S 450 Sy 453 P N R
Interest orn capital (T&) 6, 186 =, 188 &, 188 T, BEG
Operator value 4, Q@ &, SRR B, Edun &, BTH
Uripaid familly value 1, 882 i, B oy S 1, 80
Total mon—cash exp Ty 418 17,318 16,518 12,218
Tetal all expenses 4%, 584 por ST SR &3, 3548 31,528

* Includes utilities, dip, vet, medicine, dresch, interest on
cperating capital, etc.
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Non-cash costs in the budgets include a depreciation charge from Table
9 The cost of capital is recognized by a real interest rate of five percent
on the average investment in farm assets. A value of $7 per hour is used as
a charge for the part-time efforts of the operator. Family labor is valued
the same as hired labor at $4 per hour (Snyder, 19847 .

Analysis - The results of the budgets for Situation 1 are presented in Tables
11 and 12. They include the calculation of several factors to enable a
comparison between the three STAR productivity levels and the Annual system.

The cash analysis (Table 11) measures the net cash income from the farm
activities in total and for each ewe. The net cash income provides an
estimate of the effect the various assumptions have on the amount of cash
available for purposes other than operating expenses. This income can be
combined with non-farm income to meet needs for family living expenses, debt
service, capital purchases, and savings. Net cash income is lower for the
Annual system both in total for the farm and also per ewe. However, on the
basis of lambs sold, net cash income per lamb is slightly below the Annual
system for the "low" STAR budget but shows some improvement as ewe
productivity improves in the other STAR budgets. This would indicate the
higher farm net cash incomes for the STAR system budgets are largely the
result of the increased volume of lambs sold.

The cash analysis also determines the cash cost for each lamb sold and
for each pound of lamb sold. The cash cost per pound of lamb provides a
break-even measure of the lamb price necessary to cover the cash costs of
producing lamb. It does mot include a cost for the operator’s efforts,
family labor or a capital charge since they are not cash expenses.
Increasing productivity under the STAR system results in decreasing costs per
pound of lamb. With the same crop program for the Annual system and the
smaller ewe flock, hay sales and crop expenses comprise a larger portion of
cash receipts and expenses than for the STAR system. This lowers the cash
cost per pound of lamb to a level similar to the STAR system.

It is impurtant to note that the cash cost per unit sold falls within a
narrow range for all four budgets. This would indicate that the increasing
farm net cash income for the STAR budgets results from the larger, more
productive ewe flock enabling the effective spreading of fixed costs over a
greater number of lambs sold. This is also shown in Table 12 where a greater
range in total cost per pound of lamb sold results when fixed costs are
included in the analysis.
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THBRLE 11, Caer Aralysie for the STOR ang Servwal iatniziveg
Bymtemns Whzn Field Eguipmernt iz Owned

SRR - SO0 FEwes Hroraa d
ITVEM o it Tkt i s o s e 1 S
ow e ci Hign
lambe vedlawes vr LT3 2. 28 . TE 1o 34
Farm MNet Cash [ooome: % & i g
Total canh reCel ot s 45, S5 D589y E7 . 7ET =i, 65
Total cash expevsss 33,167 B3, BRI 45, 450 13, 3646
Farm bMNet Cash Imcomex i@, 763 Lo, S8 s, 317 4, 140

Ewes, wio. pnlr S SE@ 15¢
egmbe sold, Yo 453 GB7 TEE 171

Favm et Casn Doeoms s

Fer awe 5. B8 L. 13 T, 5 E7. 62
P lamn sold 23,47 =7, E6 29, 56 S, e
Casn Costs per Uit Produced Soid:
Total cash elperses &3, 167 29, 303G 85, H40 19, S0
imss: Marketing chares = 1,14 1,512 34F
Mor-lamt receipts o, 854 Dy 834 B, 854 Dy THE
Yo Dosts For Lambs Rsd &3, 336 Sl 236 ST, BFT : EPRCY
Lambe vaised, no. RACE 667 815 2@y
iess: repl owes, oo &l =1 Bid S
Lambs soid, no. 3~ 1=1nn 755 i71
Py costes per lamb soeid She 38 Si.48 A5, 11 S4.TT
plus:iisty chg/lamb sald &. @ e ] R 0] E. 00
Cash cost/ lamb solid 57.38 HI. a8 Hi. 11 ' 6. 77

Casht Costs/ib of lambh sold . 5 . @, 43 . 46 ., oo

* PAvaiiable foeo family withdrawals, debt service, capitsl purchases and
capital reternticn. ‘ ‘
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ippiuding Fixed Cowsts,
ew When Field Egquipment

HTRR - FHE Ewes

the STAR
COwried

f oo
1%

Arrmua L

T }' ‘:.“-M et veve e st o st i s 4100 1R L1518 e e At S e Sl TS T S L e & E}@
oo Med High
Lambe rsd/ewalyr .75 =y 2. FE 1. 34

Farm HReturns:

Total recgipts
Tatal eXpErsEsm

Profit (Loss)
ot lar of Cost

(RF=Y ]

Return

Retorns To Gperator:
Farm protfit (loss)
mius: Opevataor v doe

totsi
B sy
/o

Rertoers Tor Uperator,
Cperator labor,
Feturn To Operatorr,

GO Ivvestment:

Het arms

Farm profit (loss)
pilus: Interest on Cap

Reture On Investment
Sverage investment

Rabe OF Return

Returne Fer Pecductron Lhmiit s

Favrm {loss)d
Fwes,

Perofit pEYT Ewe

prof it

Vit

{5, B5)

4, BOE

(704 )
TR
(1. @8

)

(5, 654)
306
{18, 85)

Tetal Cost RPer drit Froduced/Sold:

Total eApernses
lews: Marketing charyge
Mo lamn recelipts

P Cost Foor Lambs Red

Tila

Lambs raised,
1 orerl gwes,

lgns IO .

Lambs swald, .

lamn soid
ohg s Lamb

Py costs S
plus: Mitg
Total cost/s lamb sold

Tonl Dost/ il of Lanb Sold

55

35,17
Va1

U,
Hhe 3

55, Sad
56, 621

{777
&, 53

LFF - ‘}

L
5, B
4, BiZ3

Hand

G. B3

{777}
o, 186

CFTT
ot 1]
(2. 93

@, 8% W, 75

@, &9

87, 757 3, B5
6%, 958 31, G524

\ (7, BTE)
1. @8 @,

——

£l

, 799 _ :
G S 287G
Lo, B9
B

Pl.EaE

(5, DS
41@
{13 E@)

3, 759 ' {7 BTED
6. 168 5, P58

(&, B15)
1D, 150
—. B%

£3, B56 31, 524
1, EL0 Ha8
€, B54 3, 793
"
55, 5594 =1, 3673

=30 &
TED 171

75, oA
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The profitability analysis (Table 12) includes measures of returns to
the total farm activities, the operator, the capital invested and for each
ewe as the basic production unit. When all costs of production are
considered only the budget for the highest STAR level of production shows a
positive return.

The return to the operator is a measure of the financial reward earned
by the operator for his labor and management from the enterprise for the
year. The value of the operator’s efforts, included as a non-cash expense to
determine the farm returns, is added to the farm profit or loss to determine
a residual which is the return to the operator. The Annual system and the
"low" STAR budget show megative returns to the operator. Operator returns
are positive for the "medium" and "high" STAR budgets and increase as
productivity improves and volume increases,

In calculating return on invested capital, the interest charged for the
use of capital is added to the farm profit or loss. The result is the return
on the investment generated by the business for the year. Rates of return
for these budgets range from 0.4 to 8.1 percent for the STAR system and are
-2.8 percent for the Annual system.

Returns per ewe are also shown in Table 12. Under the Annual system, a
loss of $52 per ewe is shown. Returns for the STAR budgets improve from $-19
to $13 as ewe productivity increases.

In estimating market lamb cost of production, marketing costs and the
value of all non-lamb production are subtracted from the total farm expenses,
This assumes the non-lamb items were produced at cost. The result is the-
total production cost of all lambs raised, No depreciation was charged for
the breeding flock since that cost is represented by including the cost of
raising replacement ewes. Total production costs per lamb sold includes the
opportunity cost of all inputs provided by the operator. Both the total cost
per lamb and per pound of lamb sold decrease with increasing ewe
productivity. Only the highest STAR productivity level showed lamb costs
below the market price of $0.70 per pound. The market price would have to
equal the total cost for the producer to break even; that is, to meet all
costs including a return for the operator’s labor and management and a return
on invested capital. '

The analysis, thus far, has included an interest charge om all capital
at a real rate of five percent. Any level of debt at a higher rate would
have an adverse effect on the analysis factors because of the increased cost.
Table 12a provides data to illustrate the effect of two levels of debt on
several analysis factors. The data result from an assumed 10 percent debt
interest rate and a five percent equity interest rate.
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TRBLE 1&a. EFfeoct of Debt on Selectes Anaivsis Fagctors Foe the HTOR
ang Pemual ambilap Svsieme When Fraid Bourpment e Dwoed

- S Bwes e L
1TTEM  F Debt evel UG ) [ty
LT e ittt
Lagnbs redlewss v 1.73 :
Tota: Caoital H1mE, TEG LEI, TLE B i@l d

Farm Feafrt (Lossl, %

@ o Debi R N {TTT S TS {7

w3 (7. 28 Tide Bial E,EmE R, LETD

Sl ' 8, THE) 13, 8710 T L. SERED
Feturrs To Uperator, &

S@ow Dent {TFE4) 14,

e : {2, 391} &y

S (3., HBaiD

date OF Returw O Investoernt, %

@ o Debt Ha Ly T G.1 &8
= -z, 8B P e w7 e
S -5 —1. 3 . i - 1% &
Total Cost per Pound of Lamb SGold, %
@ % Debt @. a5 W, T . B3 1. 1%
fekal g, 88 &5, 7 @, 71 L3
bt (IR G, 79 @.F e Lo

In the event of a strong demand for ewes that respond well to the STAR
system, the operator may have an alternative other than to sell all his lambs
as market lambs. Ewe lambs, suitable for breeding, in excess of his own
replacement needs, could be sold to other producers. With ewes valued at
$100 each (Table 1), ewe lambs sold for replacements could net the producer
more than if sold as market lambs for $77 each as indicated in Table 10,

Several analysis factors for the two lambing systems are shown
graphically in Figures 2 through 5. The first graph shows the relationship
between the four budgets for the net cash income for the farm activities for
the year. The other three graphs relate the returns to the operator, rate of
return on the capital investment, and the total cost to produce a pound of
lamb under the assumptions used.
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Situation 2 - Field Eguipment Not Owned

Budgets - The budgets presented in Table 15 for Situation 2 involve many of
the same assumptions as In Situation 1. The same level of good management of
the sheep and lamb enterprises is assumed. The difference is in the method
by which the hay crop is managed,

In Situation 1, the operator used his own resources to produce the
crop. In Situation 2, the operator has a satisfactory arrangement with a
local farmer to produce hay on his 70 acres of cropland on a share basis.
The operator provides the land and pays the cash costs to maintain production
of a satisfactory crop in exchange for half of the hay crop to be stored in
his barn.

Foor the LBTRAR andg
1= Mot Oened

Hay Heguilrements
Frosaim

Arnmdal Lard Use to Meet
Hrmual Lambing Svetems wWhen Field

May Egnivalernt

Rvailable Rang d
p ettt
ol s g V@ ac bhay
Food 2 Z.3 tra 4% =stg loss 155
lese: melghbor! € share 77
ABvailable From Ffarm 77
STAR System:
Total reauivred (TE) I3
Available From Farm 77
Reguired toa purchase v
Sold £l
Brirmal System:
Total reguired (TE) pi'hi
Rvairlable from farn 7T
Reguired to purchase N
Sold o

This arrangement results in several changes from the budget shown for

Situation 1 in Table 10.

The amount of hay produced on the farm remains the

same but only half of the production is available to the operator (Table 13).
Thus, under the STAR system, the operator has to purchase 53 tons of hay to

meet the needs of the ewe flock.

Amnual system leaving 22 tons of hay available for sale.

Production exceeds requirements for the

The pasture program

for both systems remains the same as for Situation 1 (Table 8).

Because of the share arrangement for hay harvest, costs directly

related to hay production are significantly reduced.
annual cash costs related to the 70 acre hay crop.

Table 14 shows the
The costs for seeding,

fertilizer, lime, and chemicals for the hay crop are unchanged but the hired

labor cost is eliminated.

Pasture costs for these items remains the same.
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TABLE 14, frruaal Operating Costs for MHay and Pamture To bhe STAR
and Sreuml Lambing Systems When Field EBEopt i Mot Guneds

fHay Th ae Fastuwre - B@ ao
et s e prere . Aame SMS Bads 4P Spl tmaas Seeen mase A e i e o e i - Y @i b s T b i e S ';' o -t & j
Average Both SrvETage ek Tty
1TeM tdnit Rate/unit SBvsiems Hats wnit bystemns EROEVIERE
& % % % 2
Laboor Freauye @ & @ @ &
Beadl g aore ‘ =5 1, 75& S o St &, TR
Fertilize ROTE =i 1. GO = 1, g =, AR
Lime aocre 1 TED @ pepvln 1, 2B
Chemicals acre 3 i i @ Zip
TOTAL T, B1@

* fdapted from Tabie 3.

Several other items in the Situation 2 budgets (Table 15) are affected
by the share arrangement for hay harvest. Receipts for the STAR system
include no income from hay sales and hay income for the Annual system is
greatly reduced. The STAR system uses more hay than the amount available
from farm production. The budget shows the purchase of hay to fill the need.
Also, a charge is added for custom manure removal. In addition to lower crop
expenses, the share arrangement results in lower equipment costs., Since only
livestock equipment is owned, field equipment costs for repairs, fuel,
insurance, depreciation, and interest are eliminated (Tables 1 and 2).
Elimination of the hay harvest activities results in the reduction of each of
the non-cash expenses for depreciation, interest, and the value of the
operator and his family.

Analysis Comparison - The various analysis factors for the cash and profit
positions of the sheep enterprise when field equipment is not owned are shown
in Tables 16 and 17. These factors are compared with those for Situation 1
in Table 18.
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TRELE 15, Estimated Annual bBudgets for the STAR and fArnvmual Lamding
Hystems kWhen Field Eaquipmernt is Net QOwaed

L e A e ks s Sl S i R S48 1L T SIS TS il VA 1 kel Gl 8 el b Lo (e At T TIUL TR YUY M AT (40 b S smint e s oy e Lot TS ) B SRS L R . b e o o it P S TS e AL SRR A e et o e s o o

STAR - 3q¢ Ewesn Frrmigacl
ITEM e e e o e e 156
L : Med .. Hiugh ‘
Lambs rad/ews/ vy 1.73 S 2 . 7E 1.34%
Receipts {rno. from T3): % $ % +
Lambs 25,3513 45, 73 58, 133 13,174
Cull ewes 1,48 i, 6846 ) Y, 17 G4k
Wael & incentive
Fues _ &4, QER 4, G8H 4, REH &, GLw
ambs 1,763 2. EeT 2,771 6864
Erops -~ hay @ & & 1,557
Pasture rent 2 @ @ 248G
Total cash receipts 42,237 4, 15 66, &3 18,241
Expenses - cash:
Tetal feed (Ti¢O 18, 187 23, 2681 28, 454 7.z
Furoh hayv, %/tm Ta o 3,716 3,716 3,716 . 7
Fam - ret 2ES BED b 175
Custom mamire removal 7o =i g1 Santn
Urop expenses $7T13) Hybia 5.816 S, B81@ D, 81a
Repsirs/fuel (T1,2) a=1" THw 7Ted =519
Taxes, insurarnce (TE) =, B9 2,919 =, 813 1,745
Mkt cho 917 1,214 1.518 ' ¥t
Misc expw Za R34 3, @1 3, 667 a5
Total cash exprneses 34,638 50, 774 46,911_ i, 917
Expenses— wicr—cash:
Depreciaticrn (Ti,3) 1.43@ . 1,458 et o 1,81
Imterest on capital (Ti,2 S5.188 Sy 188 S, 188 : 4, 858
Dperator value ‘ &, SOR &, FOH 5, 0@ E, 178
Urpaid family value 1,8@@a - 1, 49@ 1, 933 4HQ8
Taotal mon-cash exp 12,238 12,338 14,138 , 7,638
Total sll erxpernses H6, 675 a3,712 ol @43 24, 555

A i Lk $her b e g b b dmoat Sfofe Tt ELTD AT S fibi LAl bbb bl e P S S 1478 7y o [ —— et e P e O s it T AN L} AL o b o e o iy e P79 $r0A P S n

* Includes utilities, dip, vet, medicine, drench, ivnterest orn
cpevrativg capital, ete.
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TARLE 16. Cash Armalysis for the STAR and Armual Lambing
Systems When Field Eguipment is Not Owried
STAR - A8 Ewes
ITFER e R
f.cw Med High
Lambs rsd/ewa/yr 1.73 =, 2 Z.7E
Farm Net Cash Ircome: $ * %
Total cash receipts 42, HET 54, 158 686G, @63
Total cash eXpEMSES 34,638 43, 774 46,911
Favrm Net Cash Income¥® 7. 5999 13, 376 13,152
Net Cash Iwcome per Production Unit:
MNet Cash Inscome 7, 53 13, 376 19, 182
Fwes, ©oO. SHAE Saa S
nNet Cash Income per Ewe &5, 33 L4, 053 &3, B4
Cash Coests per Unit Produced/Sald:
Total cash erRpeEnses 34, 638 5Q, 774 46,311
less: Marketimg charpe FLY 1.214 1,51@
Now—lamb receipts G, 10@ Sy 1683 ., 160
Cash Costs for Lambs Red =8, 581 Shy HB 1 A, 241
Lambes raised, 7id. =13 [=1=4 815
leszy repl swes, NoO. 24N &0 &
Lambs scld, N, 4539 =t 755
Cash costs pey lamb sold 6. 28 6. 659 53. 3@
pius: Mty chg/lamb 2. Qi 2. .
Cash cost/ lamb sald B4. 28 =8, 63 5. 30
Cash cost/1b of lamb s=old @. 56 .53 @. S

% fAvailable for family withdrawals,
capital retentior.

cebt mervice,

capital

puwrchases and



TiEBLE 17, Frofitabi lity fAnalyvsis, including Fised Costs, for the STHR
and Hrewial Lambiivng Syvetems When Field Egquipment ie Not Owened
STAR -~ B0 BEwes (2 EEVATEP- 0]
I 'T' E: M AAb bk ke St redi M i b eeat s e SRR R HPAL Skab e £hbm Lok ran srone it e e Sutpe e phEAS fe1in Senen i t“;q‘;

Lo Me o Higth

lLamirs ved/swa/yr 1.73 RPN . TiE 1. 34

Farm Heturns: & kS £ %
Total receipts 42, 237 54, 150 66, L3 18, Z61
Total erpernses 46,575 =3, Vi &1, 043 g, ST

Farm Profit {Loss)
Retury / Dollar of {omt

Returns To Opevator:
Farm profit {(loss)
plus: Operator value

Return To Uperator, total
Operatoy laboar, hr/yr
Return Too Opevater, 7/ b

Returns On Irnvestmerit:
Farm proafit {loss)
pius: Interest on cap

Returrn Or Investment
Rverage investmernt
Rate OF Return

Retuwrrnes Fer Production Unit:

Farm profit {(loss)
Ewes, rc.

Net Frofit per Ewe
Total Cost

Toatal experses
less: Marketirg charge
Noo—~lamb receipts

Total Cost for lambs Rsd

tambs raised, no.
less: repl ewes, ro.

Lambs sold, ro.

Toetal costs / lamb sold
plus: Mkitg chg/lamb

Fotal cost/ lamb sold

Taotl Costslb of Lamb Sald
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(a4, 4559)
Wa B0

GZED)
R0
(W, G

{4, 439)
=, 188
743
123, 756

a. 6%

Fer LUmit Froduced/Sold:

4%, 538
519

1433
el

438
it
.46

L7
&

(STrr

Ta. el
Z. Gl

=L
=, GO
10, 615

BEE
13,87

S.alE
=, 168
1, B
123, 750

B.&%

S5, 015
3@
6. 72

61,043
1, 513
5, 16

S5, 379

51T
&

755

@as
@ik

o

P
.
.

TH, B3

. BT

(6, 513)
@, 74

(G, 313
170
(4, 143)

Iiq
{13. 37)

(6, 313)
4, 358

(&, 256
101, 150

. E%

(6, 313)
15@
(4. &)

115, 96
. D

117,08

1. @7
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TOBELE 18, Compariscn of Analysis for Twe Lambking Systems
ard Twe Situatiors of Fisld Eguipment Ownership

Eauip e s o 1 s STAR et v e o o PBemuaal
Item Owried ? e e High
. £ ] E
Cash Analysis:
Farm net cash Yes 1@, 763 16, 548 SE, 37 I A
irmcome e T S5 13, 376 19, 158 1, 3848
Net cash income Yes R TR o 4 ET - 20 =3, O Sy
pET ewe N 5. 35 445,59 &5, 84 8.83
Cash cost/1b Yyes @ o Wi B Gia A @, B
af lamb sold i @, 58 . 53 . i Hh. e
Frofitability PAnalysis:
Farm profit Yes (S, B5a) (777 B. T (T, 873
tloss) e (&, 433) 438 R, B (6, 313}
Frofit (loss) Yes 118, 85 (.53 1Z. 6B (RE. HTE)
pET  EwWe e (L4, 88 .4t 16. 7T G, @)
Returmns to Yes 1754 b BEE 1&, B39 (S, B3
cperator Mo 1239 5, 338 7 P SR (%4, 143)
Rate of return Yes @ A% 4, AN G, 1% ~Z. B
cr irnvestment Mo B, B% 4, 5% B, E% -, B
Total cost/lb Yes #B. 85 @.T7S @, 63 1.15
of lamb P @. 82 ad. 73 7, 1.7

From a cash analysis or short-term point of view, the operator is
better off owning his own field equipment (Table 18). Net cash income for
the farm and per ewe are higher when field equipment is owned and thus the
operator has more cash available to meet living expenses, debt service, and
capital needs. Also, the cash required to produce each pound of lamb sold is
less for the operator who owns his own field equipment.

When all costs of producing lamb are included, the ownership of field
equipment is a disadvantage. Non-cash costs must be considered for the long-
term viability of the business. The depreciation and opportunity costs of
assets including unpaid labor resources must be recognized. In Situation 2,
no field equipment is owned and, therefore, non-cash costs are lower than for
Situation 1. This results in higher farm profits in total and per ewe.

Also, returns to the operator and on the investment are higher and total
costs to produce lamb are lower.

These results for both the cash and profitability analyses of the two
equipment ownership situations are based on the equipment investment assumed
for Situation 1 and the share arrangement assumed for Situation 2. As
equipment investment increases, equipment costs - both cash and non-cash -
also increase. With higher equipment costs, the analysis factors would be
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less favorable than shown in this study for both the cash and profitability
analyses.

The comparisons in Table 18 illustrate the different results and
perspectives that can occur when a management decision is made. Short-term
cash flow benefits may cause the unwary manager to make unprofitable
decisions that may become apparent only as financial problems develop in the
long run. Ignoring enterprise profitability and the associated fixed costs,
which considers all costs, can result in serious cash flow problems in the
future especially as capital items need replacing or debt load increases.

Sensitivity Analysis

An almost infinite number of sensitivity analyses could be imagined.
Since the sale of lambs and purchased feeds are the major receipt and expense
items, changes in these prices have the quickest and most dramatic effect on-
cash flow and profitability. Also, if the rate of feed conversion to lamb
changes, the quantity of feed consumed or the lamb market-weight changes.
Either change has a significant effect on the economics of production.

The effects of lamb and feed price changes on various factors in the
economic analysis are illustrated in Tables 19 and 20. Table 19 shows the
effect of a change of five cents per pound in live lamb prices from the 70
cents per pound used in the basic analysis for each situation (Tables 11, 12,
16, and 17). For each five cent change in lamb prices for the three STAR
system budgets, net cash income and operator returns change by $2,522,
$3,337, and $4,152 as lamb production levels increase. The Annual system net
cash income and operator returns change by $941 for each five cent change in
lamb prices. These effects are the same for Situation 1 and Situation 2.
Rate of return on investment responds similarly to such price changes. Lamb
price changes alone have no effect on production costs.
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1f the cost of the complete ration changes by $10 per tom, net cash
income and operator returns change by $1,006, $1,293, and $1,581 respectively
for the STAR budgets and $390 for the Annual system budget {(Table 20). Rate
of return on investment also changes as shown. Total cost of lamb sold
changes by twe to three cents per pound for each $10 per ton change in the
feed price for both situations analyzed.

Another important factor that affects the analysis of these two lambing
systems is the efficiency of converting feed to meat. In the budgets for the
analyses, feed requirements of 280 pounds per lamb raised are used to achieve
an average 70 pound gain from weaning weight to market weight (Table 7).
Thus, an estimated four pounds of complete ration are required to produce a
gain of one pound of live lamb.

If feed efficiency decreased 10 percent so that 308 pounds instead of
280 pounds of complete ration was required to produce a 70 pound gain, costs
would increase by $2.52 per lamb with feed at $180 per ton. Increasing feed
costs by $2.52 for each lamb raised will increase production costs by 2.6
cents per pound of lamb sold including the cost of raising replacement ewes.
The reverse would be true for a 10 percent increase in feed efficiency.

Fach of these factors - lamb prices, feed prices, and feed efficiency -
are important to profitable market lamb production. Any change in one or
more of the factors can have an important effect on the profitability of the
enterprise.

Summary and Conclusions

The STAR accelerated lambing system is a recent development and
involves a significant change in the management of a ewe flock for the
production of market lambs. It offers significant potential gains in the
number of lambs raised per ewe per year. These gains are the result of
improved breeding and feeding programs that result in increased aseasonal
lambing and productivity for the ewe flock.

The study presents budgets and compares business factors for three
levels of lambing performance under the STAR system with those under a
traditional Annual lambing program. The same real estate, equipment, and
management resources are assumed for each system. The basic criteria
dictating the size of the ewe flock for each system is the real estate
resource. Because of the aseasonal nature of the STAR program, which permits
buildings to be used more continuously throughout the year, the same
Facilities used for a ewe flock under the Annual system will accommodate
twice as many ewes and their lambs under the STAR system. With the land base
large enough to produce forage for the larger STAR flock, excess hay is
available for sale under the Annual system.

The analysis is based on a 300 ewe flock under the STAR system and a
150 ewe flock under the Annual system. The enterprise size for either flock
is intended to represent a size that could be operated by a part-time
operator with family help. The analysis includes consideration of two
methods of producing hay - by the operator and on a share crop arrangement.

The analyses indicate that all three jevels of lambing performance with
the STAR system provide the potential for a higher farm met cash income and
returns to the operator and the investment than does the Annual system. The
STAR system also results in relatively greater returns to the farm operation
and lower costs per pound of lamb sold.



32

The Annual system results in a modest net cash income and a loss from
the farm activities for the year. Returns to the operator and on the
investment are negative when all costs are considered.

Under the assumptions used in this study, the STAR system shows a
positive return for the overall farm operation only for the high level of ewe
productivity. Total cost per pound of lamb, even at this level, is only
slightly below the assumed lamb price of $0.70 per pound. While the study
illustrates the economic advantages of the STAR system over the Annual
system, it also illustrates the need for effective cost control and marketing
efforts to achieve success with the STAR system.

The analysis indicates somewhat more attractive returns and profits and
lower costs for lamb production for the operator who harvests his hay on
shares (Situation 2) than when he harvests all his own hay. However, net
cash income is slightly higher for the operator who harvests his own hay
(Situation 1). This would mean a somewhat higher contribution to the
operator’s cash flow under Situation 1 than under Situation 2 with the
asgumptions used.

Income from lamb sales and the cost of purchased feed are the major
receipt and expense items in the budgets. Therefore, the results of the
analysis are very sensitive to changes in price levels for lambs and feed and
to changes in feed efficiency. At the enterprise size used in this analysis,
a five cent change in lamb prices results in an annual change in net cash
income of $941 for the Annual system and from $2,522 to $4,152 for the STAR
budgets. If feed costs change by $10 per ton, changes in net cash income for
the four budgets range from $390 to $1,581. A 10 percent change in feed
efficiency changes lamb production costs by 2.6 cents per pound.

The STAR system appears to be a system of lamb production that provides
. the potential for improved cash flow and profits and lower lamb production
costs for the good manager when compared to the Annual system. Because of
the sensitivity of these objectives to changes in lamb and feed prices, it is
important that the lamb producer develop his marketing and production skills
equally well. The STAR system of lamb production brings together preduction
techniques that may provide more attractive opportunities for the livestock
producer and an alternative use for many rural resources.
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