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Abstract

This paper develops a model of the U.S. sheep industry with
monthly data for 1964-1980. Consumption of lamb has decreased
rapidly since 1970. Findings suggest that consumers are highly
sensitive to changes in lamb prices relative to prices for beef
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A Month]y Econometric Model
: 0f the
u.s. Sheep Industry

The U.S. sheep 1ndustry hés exper1enced a dramat1c decT1ne
over thé past two decades. Per capita consumption of 1amb and
mutton in the U S. dropped from 4.70 pounds in 1962 to only 1.42
pounds by 1980 Fedefa]?y inspected s1aughter of Iémbs décfeased
from 13 76 m11110ﬂ head to 4 97 m11110n head during the same time
per?Qd (USDA 1981). If a simple linear trend in product1on and
consUmptioﬁIWeré to continue:unabated, there would be nb sheép
industry in the U.S. by 1986. | N

This paper deve]ops an econometr1c mode of the u.s. éheep
industry, w1th a particular emphas1s on the changes in the 1ndus-
try that have taken place during the past twq decades, The_model
fs u§efu1 in eﬁp]aiﬁing why thelindustry has declined rapid1y
since 1970. Compared with the beef and hog sectors, shéep and
]émbs have been Iargefy overlooked by agri§u1tura1 economésts
This has probéb}y.been because the sectér is sma]l compared thh
beef and hogs. One of the few studies conducted by agr1cu]tura1
economists on the U.S, sheep industry dealt primarily w1th
imports and was published in 1971 (Carman and Maetzold). This
sthdy used data on1j through 1967, before much of the sharp dro§
in per capita consumption_tpok place. Imports of mutton and‘lamb
meat from.Austfélia and New Zealand were of concern to the
domestic industry for a short period of time. | |

A sfudy conducted by Freebairn in ]973 estimated sqpp]y and

inventory functiohs for the sheep industry of New South Wales.



Functions were deve}oped an& eétimated‘fef femb production, the
supply of mutton, wool ekoductieh; and inventory relationships
for adult sheep and lamb mothers. The farm level price of lamb
was hypothesized to be a function of average export price of
lamb; average price of w00}4.consumer income; and quantities of
beef, Qeaf‘ iamb and mutton. | o

ward and Detten exam1ned the changlng demand for 1amb and
wool. They specu1ated that 1f there exasts a s1ngle downward
s]Opan demand for lamb, beef consumpt1on must have increasee
reletive to lamb. A second poss1b111ty is that several demand
curves exist..Tﬁié 1nd1cates that someth1ng other than relative
prfces has sh1fted the preference structure for lamb and beef

. Assumptions wh1ch have been made by Hayenga and Hackleender,

Langmeaer and Thompson, Meyers and Havlicek Dav1s, Henson and
others in mede]yng the beef, pou?try, or hog 3ndustr1es are not
necessariiy the'same for the sheep 1ndustry Fzrst :LTt is
hfpofhesized fhat sihce per cap1ta consumptTOn of sheep and 3amb
is very 3ow re1at1ve to other meats,;reta11 prices need not be
c0n51dered s1mu1taneously determtned $1th reta1] pr1ces for beef,
pork or ch1cken. ATthough_changes in other reta11 meat prxces
ﬁayAinfluence 1amb erices; the converse is probab1y hot'treé:
Lamb prices coqu doub]e or ha]ve w1thout a s1gn1f1cant 1mpact on
pr1ces or consumpt1on of other meats. | :

A similar situation fis hypothesized to exist on the
production side. A major p}ob}em'withebeef, pork and pou]try
sectors is that feee Qréin prices imust be con51dered

simultaneously. The total amount of grain consumed by the sheep



sector is not a significant amount of total feed grain production
and hence production and.grain,pnices are not assumed to be
simultaneous. _

Another characteristic of the sheep industry‘fs the
seasonality of product{on and CODSUmPtiOO¢ _Un1iké other.farm
animals, most breeds of sheep will not breed during the.warm
summer months, and nightime temperatures need to drop below 55
degrees for significant numbers of lambs to be conceived. As a
result, the breeding season for sheep is usué]fy the.fgl1 ahd
aar1y‘winterlmonths, Although in“_thg southeast Iambs.mgy
"occasiona}ly be born fn late December or early January, early
February is more.common. These lambs may be grass and grain fed
anq marketed at 70190 pound weights in April and May, particg-
.Iariy”for.the "spring lamb" trade in the northeast. :qrthé
northern plains, severe winters often delay the breeding season
and lambing is common from mid March to late April. This allows
lambs. to take full advantage of the short pasture season common
to range areas. These lambs are norma}1y fed and marketed'at
_s}ight1y heavier weights throughout the Tate summer ang‘fﬁl].
These lambs enter the "fall lamb" trade with consumption

centered around the winter holiday season.

The Model

Owing to biology, production is subject to wide month-to-
month swings and coﬂéumption is centered around holidays
occur%ing in certain_months;’ Thus, a mode1 of the sheep industry
should account for these fluctuations. Hence, the econometric

model of the industry is formulated on monthly, rather than



quarterly or annual data. The model consists of six equations,
repreSenting (1) the refaif price for lamb by:bbhéamers, (2) the
farm price for live lambs, (3) per capita consumpfion'Tdemahd)
for fame (4) the farm price of w561;'(5).fedéra]1y inéﬁected

slaughter of lambs, and (6) total production of sheep and Tambs.

hetéil Lamb Prices

Substitutibn betweéh aItérnativéLmeats by consumers s
undoubtedfy highly dependent on relative prices, as erdénced‘by
ﬁrTOr research. George and KTng estimated cross price
E!astftitieé between beef and lamb at .59, between borﬁ and 1éhb

at . 80:and'bethen Chicken-andﬁ1amb>é% .23, MoreBVéF,‘réa1
'd1sposab1e income wou]d a1so be expected to be an fmpbrtantrﬁrite
determinant | | - ' | | o

The mode}'spécification For the fetéi]Tléﬁg price eqﬁétibh
includes nominal prices of subsfitﬂ%e“déats‘as'@e]i as real
dﬁéﬁdééb?é-iﬁﬁoﬁe CoﬁSLmé¥s‘$re‘é§suméd'to make purchase
dec1510ns not based on rea] prices, butlfétherfbased'On‘nomiha]

relative prices for the various meats. Thus, the equation is:

MRLMB=f(MDI72,MRHOG,MRCOW,MRBRL ) | (1)
where:

MRLMB = the retail price of Tamb in cents per pound
MDI72 = total real d1sposab1e income (1972=100)

MRHOG = the retail price of pork in cents per pound
MRCOW = the retail price of beef in cents per pound
MRBRL = the retail price of broilers in cents per pound




Per Capita Consumption

Production and cohsumption of lamb peaked in the early
1960s, but dropbed rapidly duringrthe‘IQTOs. ‘During the past few
years; production and consumption seem to have stabiIized
somewhat, but at a very Tow level. Reasoﬁs for the sharp decline
fn consumpfion during the 1970s afe hot entirely.ciear. Over the
decade priée incfeases for Iémb were actually greater than for
beef and pork and may have had an impact on lamb consumption.
Choice lamb, in January 1970, waékretailing for 1064.8 cents per
pound, but by December 1980, the retail price was 252.7 cents per
pound,'an increase of some 141 percent. Comparable Figureslfor
beef are iOO.Z and 237.6, a 137 percent increase. For pbrk, the
figures’are 81.4 and 139.5, a 71 percént increase. The consumer
price index (CPI} for the same time period increased 128 percent.
C]ear?y, the relationship between pork and lamb prices chahged
markedly over the decade, and lamb prices increased more rabid?y
than the CPI. This would be of particular 1mportancé if, in the
absence of religious réétrictionﬁ, pork is viewed by cohsumer§ as
the substitute for Tlamb, as:Gebrge and King's eTaét{city
éstimates'suggest. The beef/pork.price ratio has also shiffed,
and beef has also recently experienced sizeable reductions in per
capita consumption.

Speculation with respect to other reasons.as to why lamb
consumbtion has declined centers around changes in tastes and
preferences. Lamb consumption is no doubt highest in sections of
the country dominated by ethnic groups from southeasiefn Europe
and the middle east, in which Tamb traditionally was a large part

of the diet and there may be religious restrictions against the



eating of pork. As generat1ons pass and these ethn1c groups afe
d1spersed and 1ntermarry 1nto the generai popu]ataon, consumpt1on
may decline further. Thresho]d demand leveIs may also ex1st
below which retailers do not Just1fy space in the meat counter
The drop in Tamb consumpt1on starting in the late '60s co1nc1ded
with a period marked‘by 3ncreased Iamb 1mports from Austra11a and
New Zealand. Ffozen, imported famb at teet tiﬁe so?d‘et”fhe
grocery store fer perhaps 25_cents 1ess per pound than domestﬁc?
ally produced‘lamb But this lamb often hed a more'pungeni
(stronger) flavor than the domest1ca}ly produced lamb. 'If‘a
consumer S f1rst 1ntroduct10n to the meat during th1s per1od was
through the purchase of lTow- cost, 1mported ]amb, the stereotype
1s relnforced that 1amb 1s a meat with a pecu]1ar f]avor that
would not be su1tab]e as a part of the regu?ar dTet of the
average consumer. | | | | |

In add1t10n;‘1amb Hes suffered from seme ef the seme
problems as tuekegs 1n that fam111es w1thout ethnlc or1g1ns in
southeastern Europe and the m1dd1e east may seldom serve Iamb’or
serve 3t on1y on ho11days, fam11y gatherwngs and other spec1a1
occasions Tf at a¥}s This keeps total consumpt1on down re]at1ve
to beef, pork and chicken;" | - |

Recent emphasis-in this country on improved hea]tﬁ-and diet,
along with reduced consumpt1on of an1ma1 fats, may-heﬁe also
contributed to the decl1ne 1n lamb censumpt1on Groceky stores
often report a genera] Tack of consumer 1ﬂterest in cheaper cuts
other than the Io1n chops and 1egs that would be served on

special occasions. Hence, 11tt?e, 1f_any, display case space is



often allocated to these cuts.

" The drop in per capita consumption may ‘thus be due in large
measure to changes in ‘the tastes and preferences of consumers for
lamb, as noted by Ward and Detten. A per capita :consumption
function“is estimated that includes: the .prices of substitute
meats.’ The decline . in per capita consumption postulated to-be due
largely to non-measurable changes in tastes -and preferences *has
not been linear (Figure 1). Hence, the per capita consumption
function s ‘estimated’ ta“bEh pe1ynomia1‘ with - respect to- the
time variable.

The fuﬁction 15:

MDLMBsz(MRLMB*,MRHOG,MRBRL,MRCON@DZP.qDIZ,T,TQ,TS)

where:
MDLMBR = monthly per capita consumption of.lamb
MRLMB* = predicted price of lamb from Equation (1)

_ MRHOG,MRBRL MRCOW are as previously defined’
‘D2,. D12 = monthly dummies with January omitted
T, T2 T3 = t1me, time squared and time. cubed

Even though tastes and preferences cannot be introduced as an
explicit variable in the model, the parameters of the time
variables should provide an indication of the nature of the

overall trends in per capita consumption.

The Farm Pr1ce of Lambs

Average pr1ces for 1ambs rece1véd by fafmers are assumed to
be a funct10n of the Tndex of feed gra1n pr1ces 1agged two months
(when feedxng m1ght norma]]y beg1n), c01d storage hoidangs, and
the month1y dumm1es Feed graln use 1n Tamb product1on no doubt

var1es greatly from farm to farm and from one reg1on of the



country to another. Most of the lambs produced for the spring
lamb trade are probably fed concentrate to assure-that the lambs
are finished for market at the earliest possible date .and bring
the highest prices.  Farm pfices for lambs are also assumed to:- be
re1§ted to total cold storage holdings in the prior month, If
cold storage holdings are low in the prior month, supplies are
depleted, and higher current prices may prevail; and conversely,
large prior month holdings may be associated with low lamb
prices. A series of dummy variables takes ‘into account the
month-to~-month fluctuations in lamb prices due to production.and
consumption cycles.

" The eguation is:

MPLMB = f(LMPF2,LMHL,D2,...,D12). : (3)
where: |
'MPLMB' the farm pr1ce of 1ambs EE

Hon

LMPF2 the feed price index ]agged two per1ods
LMHL = cold storage holdings.of lamb Tagged one period
D2,...,012 = monthly dummies with January omitted

Wool Prices

Over the. years domestic sheep producers have been faced with
increased competition from fbrefgn‘woo}"producersi for ;a numper
of reasons. Mills have tended to favor foreign over domestically
produced wool. First, much of the domest1ca11y produced wool
comes from sheep bred primarily for the1r ab111ty to produce a
epeedy rate of gain 1n the lamb, not for fleece qua11ty While
this w001 usua%ly is comparat1ve1y f1ne (which is considered
des1rab1e for many uses), stap}e ]ength is often much shorter and
the qua11ty is Ioweruthan thet from sheep where the emphas1s is

on fleece quality. Over time, the sale of wool has become a
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declining share of total revenue from sheep production.

Moreover, domestic fleeces are sometimes thought:té'be of
inferior quality for other reasons. Wool contaminated with black
hairs from the face or 1egs of a Suffolk or Hampsh1re is obvi-
ous!y a prob]em If gra1n is fed to sheep, some it it ﬁay‘be
retained in the wool with ﬁhe potentia1 for }ower fleece quality.
Fibers other than wool in the fleece create reaf ﬁrob]ems. A
fleece ‘can be ruaned by tylng wath other than paper twine. The
most recent problem concerns plast1c baling twine. If these
twine a%é nof'proper1y.disposed df, piaséic fibers will again
appear in the fleece. These fibers present particular problems
as they do not dye.  Entire lots of cloth.have been rendered
unusable because of one or two contaminated fleece. The typical
LS. farmucoﬁditiens for. raising sheep probably do not lend
themselves to the .uniform production of top quality wool as
readily is the case in certain foreign countries. As a result .of
this lack of ‘uniform quality, some mills. reject domestic wool
entirely. Others are willing to purchase domestic wool but only
at a discount, to take into account any variation in staple
length and the-potential for contaminants that would render the
wool unsuitable for cloth.

| The popularity of ~double knit and other polyester clothing
in the late '60s and early '70s was at that time thought to
signal a permanent decline in the use of wool fiber. But in
recent. years there has been a return to.c10thing made from wool.
The wool-polyester blends were found to combine the feel and

appearance of wool with the non-wrinkling, easy-care qualities of



polyester. Cotton has experienced a similar decline and

resurgence in popularity.

The model specification for the domestic wool price is:

I‘v!Pl‘J(}‘{}LM= f(MPPIFOW,MPCOT,MPPOLY) (4)
w@ere: | -
MPWOOL = the farm price of domestic wool (cents/1b)

MPPIFOW = the producer price index for foreign wool
(1967=100)

MPCOT = farm price for cotton (cents/1b.)

MPPOLY = producer price for polyester (cents/1b)

Federally Inspected Lamb Slaughter

0wing to the need for adequate suppIies of fresh lamb for
holidays and other special occasions, as well as-theISpr?ngnfail
seasonality of lamb production, slaughter. of lambs varies
markedly from month tb month., A series of dummy variables was
used to take into'account-tﬁis-month—to—month variation.
Slaughter levels are assumed to be linked to both the farm price
of lambs and the price of lambs at thé. retail level. Arguments
can be made for either a positive dr a negative sign on the farm -
price variable. -Farmers might ship lambs to market in the face of
high current p;iﬁes, Alternately, high current prices may be. a
signal to ho]dﬁéwéwlambs-for breeding, thus reducing slaughter.

s

Similar arguments canﬁbe made with respect to retail prices. High
retail prices shod?% be a signal to packers for additional
staughter. However, hi;h reiaii prices also indicate shortages of
lamb at the retail 1é?e}, which suggests that current slaughter

levels might be low. The producer price index for meats provides

10




‘an indicator of slaughter costs.

The equation is:
MSLLMFI=f(MRLMB*,MPLMB* ,MPPIMTSD2,...,D12} ~ +  (5)
where:

MSLLMFI = federally inspected lamb staughter '
MRLMB* predicted retail lamb prices from equation (1)
MPLMB¥* predicted farm price for lamb from equation (3)
MPPIMTS = the monthly producer price index for meats
D2,....,D12 = monthly dummies with January omitted

H o#

Total Product1on of Sheep and Lambs

Tota? productqon of sheep and 1ambs is assumed to be 11nked
to pr1ces in the prior year, as well as to feed pr1ces 1agged two
monthe; at}fhe start of the feed1ng period. A time trend
variable captures the loss of forage and pasture 1and and a move
by farmers away from labor intensive enterprises. Monthly dummies
represent the seasona11ty of productaon

The mode1 spec1f1cat1on for teta] product1on was: _

MQSLMSH -f(LMPF2,LSSP,T, Dz, .D12) (s
| where: B o |

ﬁQSLMSH = commercaa? eroduct1on of 1ambs and sheep

in millions of pounds

LMPF2 = the feed price index lagged two months

LSSP = farm price for lambs lagged one year

T = a linear time trend
D2,...,012 = monthly dummies with January omitted

Econometric and Data Considerations
A1l data used for estimation were standard sources, as

compiled by the USDA.. The complete model was estimated with

11



monthly data for the years 1964-71980. With the except1on of the
retail lamb price in the equation dep1ct1ng per cap1ta
consumption, and farm and retail price data in the slaughter
equation, all variables appearing on the right hand side of each
equation were treated as exogenous. The ‘retail lamb price used in
the per capita consumption equation was the predicted value from
the retail price equation. Farm and retail prices in the
s?aughter equation were pred1cted va]ues from the farm and retail
price equat10ns

The model was first estimated via OLS (two stage least
squares in the case of equat1ons 2 and 5). A finéT‘GtsﬂéélS
pass was then used to derive the reported coeff1c1ent est1mates
Such an approach a!so takes into account ]1nkages among equat1ons

not exp?1c1t to the spec1f1cat1on

Empirical Results

Asymptotic t‘ratioﬁ for GLS 3SLS est1mates considered
important in ver1fy1ng the arguments }a1d ouf 1h thzs paper were
usually found to be greater than two. The GLS-3S5LS results are
reported here, and asymptotic t ratios are shown‘ih pa}entheses.

Retail Lamb Prices

The estimated equation was:

MRLMB = -84.15 + .46MDI72 + ..47MRHOG + .48MRCOW - .17MRBRL
(-11.06) (10.20) (7.21) (12.04) (-1.01)

Retail lamb prices move in the same direction as disposable
incéme, beef and pork prices but opposite to retail broiler
prices, The broiler price coefficient was approximately the same

size as its standard error, suggesting that consumption of

12




chicken and lamb are not related. The magnitude and significance
of coefficients in thiélequation suggest that beef, not pork, is
the best substitute for lamb af the retaiT.ievei This wou?d be
consistent with religious restrictions w1th respect to pork
consumpt1on for much of the popu1at10n that consumes s1gnf1cant
amounts of Tamb, but var1es w1th George and ang s assertaon that
pork is subst1tuted for ]amb more frequently than beef.

Per Cap1ta Consumpt1on

The estlmated equation for per cap1ta Tamb consumpt1on was:

MDLMBR = -19.57 -.OOBSMRLMB* + 0023MRHOG +.0026MRCOM
(2.56) (-0.98) - {0.97) (0.91)

-.0043MRBRL + .089T - .00013T2 + .00000006273
(-1.74) (2.72) (-2.81) (2.88)

-.06D2 + ,003D3 - .001D4 - .025D5 -.021D6 -.020D7
(-3.84) (0.23) ( 0. 09) j—1.78)(-1747)(-1.35)

-.029D8 +.,003D9 ~-.019D10 - .064D11 ~-0.0565D12
(~2.04) (0.21) (-1.29) (-4.44) (-3.82)

A1l three of the coefficients on ‘the polynomial trend
variables had asymptofic "t ratios of“'gfeéter than two. Both
the signs and signficance of these coefficients would suggest
that in recent months, per capita consumption of lamb has
stabilized, albeit at a very low level.

Given that‘retai1 price data for Tlamb, beef, pork and
chicken all havé'strong trend components, it is not surprising
that the standard errors for these variables were large. However,
estimated coefficients for each of these variab]es‘provide an
1nd1cat10n of ‘own and Cross pr1ce eTast1c1t1es for each meat.

Coefficients on dummy variables support the argument that
Iémblconsumbtion is highest during the spring, particularily March

and April, but a similar pattern was not found for the November

13



and December ho}iday season wﬁen ham .and turkey are popu1ar
Table 1 prov1des estxmated own and cross pr1ce e?est1c1t1es
of demand based on coefficient estzmates taken from the equat1on
S1nce the estimated demand funct1on is ]1near, and per cap1ta
consumpt1on is dec11n1ng, elasticities are ca]cu1ated at the
sample mean as well as for selected years. With per capita
consumpt1on as Tow as if‘is;‘on1y a smaf] drop (or iecrease) is
needed to result in a large change in percentage terms. - This is
ref]eeted in the rather large own price elasticities which for
December of 1980 was - estimated at -8.953. The own price

elasticity calculated at the sample mean was.~-2.137.

fhble 1. Elasticities of Demand for Lamb at the Retail Level,
- ' Selected Years, and at Sample Mean.

N ke v b e e o W AR AN M G R AR MR B M Ak L UM AL L S M T R G R W M R MR M e e e e M B e B R R TR ER e R mm e e e W G A S S e A e e

Price’ Year
1964-Jan. 1972-Dec. 1980-Dec. At Sample
Own Price -.507  -2.164  -8.953  -2.137
Beef +.418 +1.593 +6.461 +1.518
" Pork +.224 +.906 . +3.168 . +.879
Broilers -.323 . -.886 . -3.290 -.952

G W RN e R e e B WS ER G A dm o e N MR M e e e G R MW MR B AR A MM M dem e e e e T me Ee M e ww e W em - -
™ - - -

These values are surprls1ngly 1ar§e, and hint that coneumer
res1stance to h?gh 1amb pr1ces may have been an 1mportant reason
why consumption of Tamb dropped off 50 rap}d?y dur1ng the '70s.
Th1s 15 of partacu]ar lmportance in 31ght of the fact that iamb

prices 1ncreased at a faster pace than beef, pork or chicken.



Both the beef and lamb industries have experienced sharp declines
in per capita consumption, and large increases 1in price. Since
production has decreased in both industries, the causal

relationships are difficult to isolate.

The cross price elasticities between beef and lamb were found
to be positive and rather large. Current per capita
consumption Tevels represent only two or three meals of lamb per
year. If lamb prjces rise re]ative to beef, more consumers ére
likely to choose the beef. A reduction in consumption.of1amb 0%
even an average of one meal per family per year represent§ a
major loss of revenue to the industry; Converse1y,_if thé
industry could convince fami1ies tp eat‘one mpfe meal o% lamb a
year, sizeap]e growth 1n_the 1ndustfylwpu1d be péssiblg..These
findings suggest that the relative pfice; between,]amb and beef
are critical for industry growth. | | _ | -

Not surprisingly, the cross price elasticity between 1am§ and
pork was found to be somewhat less than between Tamb and beef.
Many consumers no doubt perceive a pork chop as a close
substitute for a lamb chop. But Jewish and MosTem‘reiigious
restrictions against the eating of ﬁork_would teﬁd to reduce the
Cross e]asticiiy.' | |

The cross price elasticity between chicken and lamb was
negative not positive. This suggests that lamb and chicken are
not perceived by consumers to be substitutes at all. Red meats

appear to be the substitutes for other red meats. -

Farm Price of Lambs

MPLMB = 5,73 + .27LMPF2 -.36LMHL
‘ (1.41) (20.22) (-2.26)

15



-1.1202 -1.44D3 -1.63D4 -0.05D5
(-0.43) (=0.55) (-0.63) (-0.02) -

-0.69D6 -2.00D7 -2.25D38 =2.77D9
(-0.27) (-0.77) (-0.86) (-1.07)

-3.72D10 -3.32D11 -2.13012

(-1.43) (-1.28) (-0.82)
Estimated coefficients were ]argéfy as anticfpated. The feed
grain price index lagged 2 months had a:surﬁffsinQTy'strbng
posithe Hmpact on faﬁh hrices for lambs, pdrticu]a??y
considering that a large share of the lamb crop is not fed a
greaf deal of grain. Perhaps the feed grain price 1ndex provrdes
an overa]i indicator of the cost of produc1ng lambs. o
'The*1agged cold storage ho1dfngs variable (LMHL) behaved as
'éntiéipated. Cold storage holdings represent the amount of lamb
that could poteritially be placed on the retail market. As these
holdings decline, buyers would bid up ‘the farm pr1ce for ]ambs to

replace 1nventory ho]dlngs

Price of Wool

The estimated equation was:

MPWOOL = -5.23 + .33MPPIFOW - .25MPCOT +.29MPPOLY
(-3.22) (29.58) (-5.58) (12.92)

The domestic farm price of wool and thq_ﬁoreign_woo]_pricerindex
(MPPIFOW) move strongiy_tngthgr.. This suggests that domestic
prices for wool at the farm level are really determined in world
markets, and if,foreign‘woo}Jprices”are high, domesiic_woo}
prices will also be high.

The price of wool (MPWOOL) and the prﬁte:df poTyeStér

(MPPOLY) also move together. Tﬁjs mayiyef1§ct the complementary
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nature of Wool and polyester in the blended fabrics. The
relationship between potton and woo} prices.was found to be
negative. This again may reflect the fact that cotton ahd wool
are seldom used as a blend For a few uses, cotton fabric may
perhaps be percexved by consumers as a subst1tute for wool,

Federally Inspected S]aughter of Lambs

The estimated equation-for federally inspected slaughter of
lambs is:

MSLLMFI = 1.06 - .0546MRLMB* -.00419MPLMB*
- +(48.23) (-12.15) (-6.17) .

+.00365MPPIMTS - .117D2 - .0033D3 -.053D4
(7.51) (-5.28) (-1.48) (-2.43)

-.087D5 -.095D6 -.085D7 -0.68D8
£-3.90) (-4.33) (-3.85) (-3.08)

-.012D9 - .0006D10 ~-.097D11 - .088D12
(-0.58) (-0.03) (-4.38) (-3.99)

The coefficient on both the retail and farm price had a negative
sign. This supports the argument that the response by sheep
breeders to high curreﬁt'1amb'pf1Ces“fs to withhold ewe Tlambs
fr§ﬁ the market, thus reducfﬁg cur%egt sléughtef. The negative
sfgn on retéi?lpriées sugests that h%gh retail prices aré
associated with short supp]1e§ at the é]aughtef house The
coefffcient on the prbducer price 1ﬁdex on héafs (MPPIMTS), a
proxy for thé cost of slaughter, was found to be positive, not
negative, aﬁd quité significént. Th1s may suggest that packers
increase margins whén volume goes down, and that curreht
s]aughterlcdsts have ]iﬁtIe, if any, short run impact on the
number of anima1s that are sIaughtered.

Tota1 Productlon of Sheep and Lambs

The estimated equatxon for the tota] product1on of sheep and
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lambs was:

MQSLMSH = 155.42 - .0678LMPF2 + .124L55SP
(31.44) (-6.91) (4.537)

-.15T --5.85D2 - .10D3 ~1.74D4
( 17.56) (-5.23) (-0. 08) ( 1.55)

-4.1205 - 5.14D6 ~4.62D7 —321D8
(-3.68) (-4.60) (-4.13) (-2.87)

+.01309 + 2,06D10 -4.21D11 -3.54D12
(0.013) ~f1. 83) (-3.76) (-3. 16)

Production was found to be negat1ve1y related to feed pr;ces
lTagged two months (LMPFZ) The sxgn on farm prices for lambs
lagged one year (LSSP) was pos1t1ve as expected The time trend
variable was strong]y negat1ve The dummies capture the cyclical
production, with product1on h1ghest dur1ng April and October, and

lowest during June and July.

The Future of the Industry

Results from th1s study suggest that the reta11 demand
'elast1c1ty for ]amb is qu1te e1ast1c when ca?culated at the
samp?e mean. Th1s is a substantTa} change from the estimates made
by George and King more than & decade ago Hence, efforts by the
‘1ndustry to promote the sa1e of 1amb at the reta11 1eve1 by sheep
broducer 0rgan1zat10ns, 1f successfui, could substantra]ly
1ncrease revenue to the 1ndustry Amer1can fam1l1es wou]d need
io 1ncrease Tamb consumptqon by only one or two mea1s a year to
greatiy a1d the Industry | ‘ | |

Future levels of lamb censﬁmption in.fhe‘U.S. would dppear fo

be heavily dependent on Tamb prfceS"re]etTQe to pfieeelfof ethef
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meats, particularly beef. If lamb prices do nqt_increase relative
to beef prices for comparable cuts, a potential exists for a
stabilization or perhaps even growth in per capita consumption.
The substantial changes in production and consumption levels
of lamb have not been fully explained. Production was declining
while lamb prices increased faster than the CPI or competing
meats. Obviously, rising retail prices do not guarantee
increased profitability for the producer, and the profitability
of the sheep enterprise must be measured relative to other
enterprises. But it is not likely that sheep producer's profits
were declining during this period. The future of the industry
appears to hinge on keeping sheep production in sufficient volume
.50 that retail lamb prices do not exceed, or perhaps are slightly

less than, retail prices for comparable cuts of beef.
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