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Quarterly Livestock Sector Adjustments
to Changes in Feed Grain Prices

Abstract

By Paul C. Westcott, Richard P. Stillman, and Keith J. Collins

A quarterly econometric model for U S agriculture 13 used to illustrate shortrun
and longrun adjustments 1n major livestock subsectors resulting from changes 1n
feed grain prices Adjustments in the different livestock subsectors differ sharply 1n
both speed and magnitude because of underlying biclogical and economic con-
straints, feed-use efficiencies, and industry structures All livestock producers
benefit from lower feed g’rain prices Cattle feeders, hog producers, and dairy pro-
ducers appear to benefit most 1n the long run, whereas poultry producers and cow-
calf enterprises benefit least Consumers also benefit from reduced feed grain prices
because retail prices for meats are generally lower after an 1mitial period of
somewhat higher meat prices as current production 18 reduced to expand cattle and

hog breeding herds
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This article examines quarterly adjustments 1n the
hvestock sector resulting from reductions 1n feed
grain prices as could occur under the Food Securnity
Act of 1985 Even small policy changes for feed
grains can have large effects on the hvestock sector
because of the importance of feed grains in the
livestock production process Total US farm expen-
ditures for feed were about $20 billion 1n 1984,
almost 15 percent of all:farm production expenses
(6)! Feed expenditures exceeded spending on inputs
such as seed, fertilizers, and fuel, and nearly equaled
the combined interest charges on short-term and
real estate debt

Feed grams account for roughly half the total value
of grains, oilseed meals, and hay used 1n animal
feeding In turn, domestic animal feeding 1s the
largest single use of feed grains, accounting for
about 60 percent of annual disappearance This
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interdependency means that changes in feed grain
policies that alter feed grain prices can have
substantial effects on the profitability of livestock
production The effects are direct, through lower
feed grain costs, and 1indirect, through 1nduced
changes 1n costs of complementary and substitute
feeds In addition, cost-of-production changes cause
adjustments 1n livestock production, which further
alter profitability through price changes in live-
stock and livestock products

As livestock production operations have become
larger and more specialized, leading to fewer mixed
enterprises, feed grain/livestock interdependencies
have become more important Livestock producers,
therefore, are now more vulnerable to swings 1n
feed prices and, consequently, feed grain policies
are more 1mportant for livestock producers (1, 3)
Such cross-commodity effects are often given secon-
dary importance 1n the formulation and evaluation
of crop policies The main goal of crop policies 1s
usually to enhance the income of crop producers
Furthermore, 1n the debate leading to the Food
Security Act of 1985, the need for lower loan rates
was almost completely attributed to the loss of com-
petitiveness 1n export markets for crops, the need to
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regain market share, and the need to reduce pro-
gram outlays to lower the budget deficit

In an article discussing the effects of Federal grain
programs on the hivestock sector, Todd surveyed a
number of econometric models and calculated the
longrun effects on hivestock production, prices, and
gross.ncome (10) An increase 1n feed grain prices
will generally cause production 1n the livestock sec-
tor to fall in the long run, with prices and gross 1n-
come rising Todd points out, however, that most of
the estimated increases 1n gross income are too
small to cover the higher feed grain costs, so pro-
ducer returns net of feed costs are lower 1n the long
run

In this article, we use a quarterly econometric
model] to 1llustrate quarterly adjustment patterns in
major livestock subsectors that result from a reduc-
tion 1n feed grain prices This aliows us to examine,
not only the longrun impacts on livestock produc-
tion, prices, income, and net returns, as Todd did,
but also, with the quarterly framework, the
dynamic time paths of adjustments to compare
shorter run 1mpacts across the different hivestock
subsectors Of particular interest are the adjust-
ments of production and prices and the comparison
of gross receipts and net returns of livestock pro-
ducers with each other and across time

The Model

The analysis uses a quarterly econometric model of
the U S agricultural sector, including subsector
models for corn, wheat, soybeans, cattle, hogs,
poultry, and dairy (13, 14)

An important feature of the model 1s 1ts expheit
linkages between and among the crop and livestock
subsectors, thereby allowing examination of cross-
commodity effects of alternative scenarios Two
types of cross-commodity linkages are of particular
importance for our application First are the
linkages between feed grains and lhivestock subsec-
tors These hinkages primarily occur 1n equations
for decision variables affecting livestock production
as feed grain prices are used to represent major
livestock production costs The second important
types of linkages are those among the various
livestock subsectors These linkages occur primarily
1n the pricing equations where the price of any par-
ticular meat 1s generally affected by production of
competing. meats

The livestock subsectors also include lags that

reflect biological constraints on the different produc-
tion processes and on the addition of animals to the
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breeding stocks (figs 1-5) Cattle and dairy pro-
ducers face the longest biological constraints.

Because we are primarily interested here 1n hive-
stock sector adyjustments, we now present a sum-
mary of the livestock subsectors in the model 2

Cattle

In the cattle sector, cow-calf operations are repre-
sented by eight annual cattle inventory equations
and two quarterly breeding herd liquidation equa-
tions Because the cow inventory represents the
capital stock from which cattle production 18 drawn,
these equations set production constraints for the
rest of the cattle subsector

The three most important categories.in represen-
ting cow-calf operations are additions to the
breeding herd, breeding herd liqmidations, and the

ZReaders interested 1n a discussion of the crop subsectors, a
more detailed discussion of the livestock subsectors, a presenta
tion of the model’s 1ndividual equations, or mode] validation
statistics are referred to (13) and (14)

Figuae 1
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Figum 4

Hog Sector Blological Lags

Turkey Sector Biological Lags
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The equation for net placements of cattle into
feedlots provides the major linkages between feed
grain prices and the.cattle sector as well as.the
linkages between cow-calf operations and cattle
feeders Net placements are'a function of expected
returns of feeding relative to feed costs, represented
by a ratio of a distributed lag of fed-steer prices to
lagged corn prices, and a distributed lag of the cost
of feeder cattle Additionally, net feedlot placements
are constrained by the size of recent calf crops Net
feedlot placements are used to derive fed-cattle
marketings and fed-steer and heifer slaughter

Nonfed steer and heifer slaughter 1s also a function
of fed-steer prices and corn prices, although these
factors have the opposite effect here than they do 1n
the feedlot placement decision The more attractive
cattle feeding 1s, the smaller 1s nonfed slaughter
Furthermore, similar to the net placements equa-
tion, nonfed slaughter 1s constrained by the size of
recent calf crops

Combimng breeding herd liquidations with both fed
and nonfed steer and heifer slaughter and then
multiplying by averaged dressed weights gives com-
mercial beef production One adds beginning stocks,
1mports, and farm production of beef to commerctal
production to denve total beef supphes

Cold storage beef stocks are estimated as a function
of beginning stocks and 1mports Exports, shipments,
and military use of beef are exogenous The model
derives beef consumption 1n an 1dentity by subtract-
ing ending cold storage stocks, exports, shipments,
and military use from total beef supplies

The price for fed steers 1s a function of fed and nonfed
steer and heifer slaughter and disposable personal
income The price for feeder steers 1s then related to
fed-steer prices to represent the demand for feeders,
the previous year’s calf crop to represent potential
feeder supplies, and lagged corn prices to represent
expected feeding costs

Hogs

In the hog subsector, the most important equation
18 for sows farrowing Sows farrowing 1s a function
of expected returns to hog production represented
by a distributed lag of a seven-market hog price
This equation also includes a one-quarter lag of
prices for corn, the mayor hog feed, to represent ex-
pected costs of production The model multiphes the
number of .sows farrowing by an exogenously deter-
mined number of pigs saved per litter to derive the
pig crop as an identity Barrow and gilt.slaughter
then draws on the pig crops 1n the two previous
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quarters, representing the 5- to 6-month farrow-to-
fimish production-process

Sow slaughter and boar slaughter represent breed-
ing herd liquidation decisions They depend on ex-
pected returns and costs, represented by lagged hog
prices and corn prices Total hog slaughter is the
sum of barrow and gilt slaughter, sow slaughter,
and boar slaughter A series of pork supply 1den-
tities give pork production and total pork supplies

The equation for ending cold storage pork stocks 1s
a function of beginning stocks and production Ex-
ports, shipments, and mihtary use of pork are
exogenous as for beef, and the model derives pork
consumption 1n an i1dentity by subtracting ending
cold storage stocks, exports, shipments, and
military use from total pork supplies

The average hog price for seven mayor markets 1s a
function of pork production, representing supplies,
beef production, representing competing meat sup-
plies, and disposable personal income

Poultry

In the poultry subsector, broiler pullets placed 1n
hatchery supply flocks represent additions to the
capital stock from'which slaughter broilers are
drawn Expected feeding costs are represented by a
two-quarter lag of a feed cost variable, derived by
using a 70-percent corn and a 30-percent soybean
meal feed ration Expected returns are represented
by a two-quarter lag of broiler prices

Brotlers hatched draw from the hatchery supply
flock, represented by a weighted moving sum of
pullets placed two to four quarters earlier The
equation for broilers hatched also includes one-
quarter lags of broiler prices and feed prices to
represent expected returns and expected production
costs, respectively Broiler production 1s related to
the one-quarter lag of broiler hatch to reflect the
time needed to bring broilers to market weight As
before, expected returns and costs are represented
by lagged prices for broilers and feed The model
derives total chicken supplies by adding beginning
cold storage stocks to production

The equation for ending chicken stocks 1n cold
storage 1s a function of beginning stocks and broiler
production Similar to beef and pork, the model
derives chicken consumption 1n an 1dentity, subtrac-
ting ending cold storage stocks and exogenously
determined exports, shipments, and military use
from chicken supphes




The 12-city broiler price 1s a function of broiler pro-
duction, representing supplies, beef and pork pro-
duction, representing competing meat-supples, and
disposable personal income

Turkey production 18 estimated directly without any
explicit link to a supporting set of breeding inven-
tory equations Turkey production 18 related to two-
quarter lags of turkey prices and corn prices to
reflect expected returns and feeding costs The
model derives total turkey supplies by adding
beginning cold storage stocks to production

Ending cold storage stocks of turkey are a function
of beginning stocks and turkey production Asin
the other meat subsectors, exports, shipments, and
military use of turkey are exogenous, and the model
derives turkey consumption 1n an identity by sub-
tracting ending cold storage stocks, exports, ship-
ments, and military use from supplies

A price equation for turkeys 1s a function of the
sum of beef, pork, and broiler production, repre-
senting competing meat supphes, and disposable
personal income

Dairy

In the dairy subsector, the milk cow inventory
equation 1s related to lagged effective milk prices,
lagged feed prices (83-percent corn, 17-percent soy-
bean meal), and cattle prices to represent expected
returns, production costs for the major dairy feeds,
and profitablity of competing beef enterprises,
respectively An equation for production per cow 1s
estimated as a function of expected returns, repre-
sented by lagged effective milk prices, and produc-
tion costs, represented by lagged soybean meal
prices

The model derives milk production 1n an 1dentity by
multiplying the milk cow inventory by preduction
per cow Milk use on farms, commercial dairy
stocks, and dairy imports are exogenously deter-
mined Marketings are equal to production minus
rlk use on farms Total milk supplies are equal to
marketings, beginning commercial dairy stocks, and
dairy imports

Commercial use 1s the major demand for milk It 1s
estimated as a function of milk prices to represent
factor costs and disposable personal income to repre-
sent final product demand

Net'Government removals of milk represent the
role of the Government 1n the dairy sector This
equation serves as the market-clearing equation 1n

the dairy subsector It sets net Government
removals of milk equal to total milk supplies less
commercial milk use and ending commercial stocks

The farm-level milk price 1s a function of the sup-
port price, to reflect the role of the Government, ag-
gregate production, to represent supplies, and com-
mercial milk use, to represent non-Governmental
demand factors An effective milk price 1s cal-
culated that differs from the farm-level milk price -
by the level of milk price deductions that producers
have been assessed

Gross Receipts, Net Returns, and Retail Prices

Two additional blocks are appended to the commaod-
1ty subsectors of the quarterly agriculture model for
use 1n this analysis First, various indicators of
livestock producers’ costs and returns are derived
(8) Estimates of gross receipts and returns net of
feed costs for producers of the different types of
livestock are provided

Second, a mode! for retail prices (12) 1s used to com-
pare adjustments 1n consumer prices for beef, pork,
poultry, and dairy products This model uses a
modified stage of processing approach where the
retail price of any product 1s represented as a func-
tion of prices for inputs used 1n 1ts production,
including prices of raw materals and costs of
marketing, as well as retail prices for close
substitutes or complements In particular, the retail
price equations for beef, pork, and pouliry are
sumultaneous

The Policy Scenarios

The most significant departure from recent policies
in the commodity titles of the Food Security Act of
1985 158 the provision for sharply lower loan rates
for crops The changes providing for lower feed
grain loan rates include (1) basing the computed
loan rate on a percentage of past market prices,
with a maximum annual decline limited to 5 per-
cent, (2) authority to lower loan rates up to an addi-
tional 20 percent by use of the so-called Findley
Amendment, and (3) authority to allow loan repay-
ment at levels below the loan rate determined for
the crop Moreover, application of the Gramm-
Rudman-Hollings balanced budget act has lowered
and may continue to lower effective loan rates and
market prices

Here we examne the effects on the livestock sector
of lower feed grain prices that could result'from
implementing lower feed grain loan rates under the
provisions of the Food Security Act of 1985 Two
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dynamic simulations of the quarterly agriculture
sector model discussed 1n the previous section are
performed over a 17-quarter period from the
October-December quarter of 1986 through the end
of calendar year 1990, with different policy assump-
tions used 1n each In the base scenario, we assumed
that regular nonrecourse and farmer-owned reserve
loan rates for feed grains would continue at their
1985/86 levels In the alternative scenario, we
assumed that loan rates for feed grains would be
lowered by about 25 percent from 1985/86 levels
beginning 1n the 1986/87 crop year and extending
through the remainder of the simulation For example,
we set the loan rate for corn at $2 55 per bushel m
the base scenario and reduced 1t to $1 92 per bushel
m the alternative.scenario

In both simulations, we set prices for corn and other
feed grains 1n the model exogenously equal to their
loan rate on a season-average basis, with typical
seasonal patterns assumed through the marketing
year For corn, again, we set prices in the base
scenario simulation at $2 45 per bushel 1n each
harvest quarter and at $2 55, $2 65, and $2 55 per
bushel 1n the subsequent quarters of each crop year,
whereas we set corn prices 1n the alternative
scenario simulation at $1 82 per bushel 1n each
harvest quarter and at $1 92, $2 02, and $1 92 per
bushel in the following quarters of each crop year
We also reduced hay prices by about 25 percent 1n
the alternative scenario Policy assumptions regard-
g other subsectors were held the same 1n both
scenarios * Other subsectors were, however, left
endogenous 1n the simulations, allowing both direct
and ndirect effects on livestock to occur Endog-
enously determined adjustments 1n soybean meal
prices, for example, affected some livestock sector
responses

We then determined livestock sector adjustments by
comparing the two mode! solutions These com-
parisons can be used to address a number of ques-
tions concerning crop policy changes on livestock
For example, what classes of livestock 1mitially
benefit most from lower feed grain prices? As ad-
Justments occur, how do relative gross incomes and
net returns among livestock classes change? How
long does 1t take before the 1nitial increases 1n net
returns are reduced by the hivestock production
responses? How long s 1t before benefits to meat
consumers begin”? The next section discusses these
183Ues

3For example, we assumed a moderate dairy herd buyout 1n
both scenarios Furthermore, the milk price support was exog-
enously set 1n both scenarios at $11 60 per hundredweight {cwt)
1n the October-December quarter of 1986, $11 35 per cwt for the
first three quarters of 1987, and $11 10 per cwt thereafter
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Results

Tables 1-4 summarize the major 1mpacts 1n the
livestock sector resulting from an approximate
25-percent decline 1n feed grain loan rates and
market prices from 1985/86 levels The tables show
percentage changes in each selected variable from
the base scenario solution

Cattle

Table 1 shows selected impacts 1n the cattle sector
Lower feed prices, particularly for corn, provide
economic incentrves for increased cattle feeding In-
creased cattle feeding raises the demand for feeder
cattle, imtially pushing feeder steer prices higher
Higher receipts minus feed costs for cow-calf
operators trigger an increase 1n the breeding herd
through reduced cow slaughter and the addition of
more heifers Consequently, the calf crops are
larger 1n the alternative scenario Cattle placed 1n
feedlots, cattle on feed, and fed-cattle marketings
are all higher 1n the alternative scenario, resulting
in higher fed steer and heifer slaughter Nonfed
slaughter, however, 18 sharply lowér as more cattle
are placed in feedlots and added to the breeding
herd As a result, total steer and heifer slaughter 15
1mtially reduced Then, beginning 1n the sixth
quarter, higher fed slaughter offsets reduced nonfed
slaughter, resulting 1n 1ncreased total steer and
heifer slaughter Fed-steer prices are higher for
about a year, during the period that total slaughter
18 lower Fed steer prices are subsequently reduced
Consumers face higher retail beef prices for a little
more than a year before the effects of the increased
total meat production push retail prices below the
base scenario levels as well Total revenues and
returns net of feed costs for cattle feeders are
higher throughout the simulation period, with the
differences from the base scenario narrowing as fed
slaughter increases With lower fed-steer prices
after the first year, feeder steer prices are brd down,
reducing total revenues for cow-calf operators after
the second simulation year Net returns'for cow-calf
operators remain higher, however, because of reduc-
tions 1n costs of feed grains, hay, and soybean meal
Consequently, although cow slaughter 1s generally
higher 1n the latter years of the simulation, largely
reflecting the normal culling of a larger herd, a
more-than-offsetting number of heifers are added, so
the cow inventory remains larger than n the base
scenarlo

Hogs

Table 2 shows selected impacts 1n the hog sector
Total revenues rinus feed costs rise sharply at




Table 1—Selected cattle sector impacts of a 25-percent reduction 1n feed grain prices. Simulated changes from
base scenario, 1986-1V through 1990

Heifers

Year Cow entering the Calf Feeder Fed Beef
and slaughter cow herd crop steer steer and veal
quarter (annual) {annual) price price CPI
Percent change

1986-1V 0 0 0 0
19871 6 42 31 B7 35 22
1987.0 -23 91 38 a8
1987-111 -41 89 39 40
1987.IV —-45 71 26 36

19881 -37 56 47 -8 -31 0
1988.11 -4 -3 -25 -21
1988-111 17 12 -12 -9
1988.1V 19 1 -22 -2
1989.1 36 60 44 -74 -840 —-32
1989-11 64 57 -64 —43
1989-11 78 -34 -4 4 -25
19891V 69 -30 -42 -16
1990-1 73 51 44 -76 -83 -35
1990-I1 83 -63 -89 —-45
1990-IT1 87 -36 —46 =31
1990-1V 73 -31 -43 -23

Total revenues
Steer and heifer slaughter Total revenues minus feed costs

Feedlot
placements Fed, Nonfed Total Cow-calf Feeding Cow-calf Feeding
. Percent change

1986-IV 0 0 0 0 N 0 0 102 69
1987-1 15 10 —-774 -24 93 46 24 6 125
1987 11 59 21 —86 2 -24 96 60 . 250 138
1987-1I1 71 32 —-7517 -22 94 73 226 | 148
18871V 120 58 —633 -8 717 85 197 158
1988-1 108 70 -876 42 9 37 104 93
1988-1 77 70 —889 39 14 43 111 99
1988-111 97 75 -917 28 29 62 122 122
1988-1V 135 94 —-64 2 41 18 70 103 127
1989-1 119 101 500 96 -4 8 12 15 53
1989-11 73 92 —-719 81 -31 22 38 65
1989-1I1 95 91 —845 61 -7 43 64 92
1989.1V 115 100 -520 63 -4 53 67 103
19901 113 104 -500 - 100 -51 13 " 10 52
1990-11 62 a2 -513 87 -37 16 28 56
199¢-HI 87 89 849 63 -9 39 61 86
1990-IV 112 98 -504 63 -4 50 66 99

Note Heifers entering the céw herd and the calf crop are annual vanables in the model Percentage changes shown for these vanables
are, therefore, annual impacts

‘Blanks 1ndicate not applicable
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Table 2—Selected hog sector impacts of a 25-percent reduction in feed grain prices: Simulated changes from
base scenaro, 1986-IV through 1990

Total

Year Sow Sow Barrow Hog Hog Total revenues Pork

and slaughter farrowings and glt Slaughter price revenues minus CPI
quarter siaughter feed costs

Percent change

1986-IV =70 0 0 -04 07 03 164 02
1987-1 -92 32 0 —4 27 22 276 14
1987-11 -59 50 11 7 1 9 310 16
1987.111 -26 69 40 36 -60 -27 105 -4
19871V 9 63 56 53 -104 —57 -4 -31
1988-1 46 617 65 63 -174 -122 -14 9 -67
1988-I1 84 43 60 61 -177 -126 -163 -88
1988-11 80 24 57 59 -145 -95 =70 717
1988-IV 53 -2 36 317 -98 -65 10 ~-54
19891 21 -5 13 14 -98 -85 23 -49
1989 11 2 -13 -3 -2 -54 -56 165 —41
1989-111 -29 -17 -8 -9 —24 -33 219 -20
1989.IV -47 -17 -14 -16 -5 -21 179 -6
1990.1 -82 5 -17 -19 -27 -46 197 -11
1990-1 =51 11 -8 -10 -39 -49 231 -22
1990-101 -35 16 8 5 -61 -56 161 -26
1990 IV -20 13 i3 11 —64 —54 84 —-29

Table 3—Selected poultry sector impacts of a 25-percent reduction 1n feed grain prices: Simulated changes from
base scenario, 1986-IV through 1990

1

Broiler Turkey
Year Broiler Broiler Broiler revenues Turkey Turkey Turkey revenues  Poultry
and_ production price revenues minus production price revenues minus CPl
quarter feed costs feed costs

Percent change

1986.IV ] 03 03 120 0 02 02 90 or
1987-1 3 17 20 151 0 17 17 15 9
1987-11 15 ~14 0 141 30 6 36 14 7 5
1987 111 14 -33 -19 86 26 =10 16 107 ~4
1987 IV 9 —46 -37 48 24 -25 -2 68 =15
1988.1 11 -97 -87 -29 34 67 -36 24 ~42
198811 9 -103 -95 -24 21 —68 -49 21 -57
1988.111 7 -76 -70 12 6 -53 -47 25 -47
1988-1V 8 -68 -61 17 7 -45 -38 26 -36
1989 1 11 -101 -91 ~30 17 -73 -58 1 -44
1989.11 8 -85 -77 17 13 -59 —46 32 —42
1989.1I1 7 -56 -50 55 4 -39 -36 46 -28
1989-IV 12 -55 —43 48 9 -33 -25 46 -21
19901 15 -89 -75 -4 21 ~60 —40 26 -32
1990-I1 11 -91 -81 10 17 -59 —44 34 -39
1990-I11 9 T4 -66 29 7 -50 -43 34 -36
1990-IV 12 -76 -65 14 8 -48 -40 26 -35
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Table 4—Selected dairy sector impacts of a 25-percent reduction in feed grain prices: Simulated changes from

base scenano, 1986-1V through 1990

Total

Year Milk cow Milk Commercial Milk Net Total revenues Daiwry

and inventory production milk use price Government revenues minus CPI
quarter removals feed costs

Percent change

1986-1V 0 0 0 0 -01 0 89 0
19871 0 0 0 0 2 6 102 0
1987-11 1 0 0 0 2 6 105 0
1987 I 1 0 0 0 9 6 100 0
19871V 1 0 0 0 24 5 94 0
1988.1 2 1 0 -1 12 -2 92 0
1988-11 3 3 01 -2 32 -1 97 -1
1988-II1 3 3 01 -3 16 3 1 93 -1
19881V 4 4 01 -3 155 0 86 -2
19891 5 5 01 -4 57 -7 84 -2
198911 6 7 02 -6 112 -5 89 -3
1989 III 7 8 02 -7 167 -2 88 -3
19891V 8 8 02 -6 16 4 -1 82 -3
1990-1 9 9 02 -8B 120 -6 83 -4
1990-I1 10 11 02 -10 236 -6 B6& -5
1990 111 11 11 02 -10 177 -2 85 -5
1990.IV 12 12 02 -9 178 0 82 -5

first As in the cattle sector, this increase dimin.
1shes breeding herd liquidations 1n the first year,
with sow slaughter and boar slaughter lower for the
first four quarters Larger breeding herds then lead
to 1ncreased sow farrowings, pig crops, and barrow
and gilt slaughter As a result, total hog slaughter
1s tnitially lower, but then rises above the base
scenario levels Combined with other livestock sec
tor supply responses, these adjustments result 1n
higher hog prices for the first three quarters, fol
lowed by lower prices thereafter Simlarly, con-
sumer prices for pork are imtially higher, but then
fall below base levels after the third quarter After
the first year, total revenues minus feed costs fall
for four quarters from the base scenario levels
before again rising above the base starting 1n late
1988 Consequently, breeding herd liquidations are
higher for over.a year before declining again after
net returns rise The resulting cychical adjustment
patterns are shorter and more pronounced than 1n the
cattle sector, reflecting the shorter biological lags in
hog production, the larger portion of production costs
accounted for by feed grains, and the greater 1mpor-
tance of mixed enterprise farms in the hog industry
Having a mixed corn/hog operation provides more
producer options as corn can be marketed through
hog feeding or sold directly

Poultry

Broiler and turkey production both increase relative
to the base scenario, although tncreases are gen-

erally smaller than in the cattle and hog sectors
(table 3) With relatively short biological con-
straints, poultry production increases are largest 1n
the first three to six quarters before cattle and hog
sector adjustments lead to higher red meat produc-
tion Poultry prices are higher in the short run,
which reflects imtially reduced total supplies of
red meats and poultry Poultry prices then decline,
however, as poultry and red meat production 1n-
crease The largest poultry price declines, however,
occur after those periods when poultry production
adjustments are largest, reflecting the increased
production of competing red meats Consumer prices
for poultry are lower after the third quarter; with
the largest declines also occurring when red meat
production 1s higher Although total revenues are
lower after the imitial three to four quarters, pro-
ducer returns net of feed costs remain above the
base scenario throughout most of the simulation
interval, providing the economic incentive for con-
tinued higher production

Dairy

Impacts on production of dairy products, commerecial
use, and prices are relatively small (table 4) Milk
cow 1nventories rise 1n response to higher net
returns, although biological constraints limit the
expansion Production per cow falls imtially, reflect-
ing the impheit retention at the margin of cows
that would have otherwise been culled Production
per cow then rises, reflecting lower feeding costs
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Figure 8

Impacts of Lower Feed Graln Prices on Gross
Revenues: Cow Calf, Fed Cattle, and Hogs
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The resulting production gains, however, are
mummal as are changes 1n commercial use and
prices Nonetheless, increases 1n production exceed
those 1n use, resulting 1n higher net Government
removals of dairy products Without an accompany-
1ng revision 1n dairy poliey, reduced market prices
for feed grains would increase Government costs of
the dawry programs
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Gross Revenues and Net Returns

We can measure the differential impact of the
change 1n feed grain prices on producers of the
various types of livestock products by comparing
changes 1n their gross revenues and returns:net of
feed costs Gross receipts for cattle feeders are
higher throughout the simulation period as theiwr
production 1ncreases offset their price declines (figs
6 and 7)* Gross receipts for cow-calf enterprises are
intially higher as well, but then-fall below base
scenario levels after about 2 years Gross revenues
for other livestock producers are generally lower
after three to five quarters with reduced feed grain
prices
As Todd (10) points out, however, a more appro-
priate measure of producer well-being is total
revenues minus feed costs (net returns) & All
hvestock producers appear to benefit from lower
feed grain prices because net returns are generally
all higher than in the base scenario (figs 8 and 9)
The mitial rise 1n net returns is led by hog pro-
ducers, cow-calf operations, and poultry producers
Cattle feeders, hog producers, and dairy’producers
appear to benefit most in'the longer run, although
net returns for hog producers display a pronounced
cyclical pattern with lower net returns in four
quarters Poultry producers and cow-calf enterprises
appear to benefit least 1n the longer run Even so,
except for broiler returns 1n 4 of the 17 quarters,
net returns for poultry producers and cow-calf enter-
prises are still increased with lower feed grain
prices

Consumer Prices

Consumer prices for all meats ultimately are lower
with reduced prices for feed grains (fig 10) In the
short run, however, retail prices for beef, pork, and
poultry are higher as red meat production 18 reduced
while breeding herds are expanded The length of
time that retail beef and pork prices are higher
reflects the biological constraints mvolved, pork
prices are higher 1n the imitial 1mpact and two
subsequent quarters, and beef prices are higher in
the 1mitial 1mpact and four subsequent quarters
Poultry prices are higher 1n the first impact and
two subsequent quarters, although biological con-
straints for poultry production are shorter, because

“Impacts on gross revenues and net returns for turkey pro-
ducers have similar patterns, although not 1dentical magnitudes,
to those for broiler preducers and, consequently, are not included
1n the graphs

5 This measure also seems to be more consistent with the im-

phied economic 1ncentives underlying the production responses
discussed earlier
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Impacts of Lower Feed Graln Prices on Net
Returns: Cow Calf, Fed Cattle, and Hogs
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reduced supplies of red meats offset poultry produc
tion 1ncreases

Conclusions
Adjustments 1n the different livestock subsectors
resulting from a decline 1n feed grain prices differ

sharply 1n both speed and magnitude because of
underlying biological and economic constraints,

\-.)u.sﬂ.e' ’

the timng and magnmitude of benefits also differ for
various hivestock producers Results of the model
simulations conducted here suggest that all live-
stock producers benefit from lower feed grain
prices : Hog producers, cow-calf operations, and
poultry producers benefit most in the short run In
the longer run, cattle feeders, hog producers, and
dairy producers appear to benefit most, whereas
poultry producers and cow-calf enterpnses apparently
benefit least

Cattle feeders have a consisténtly large 1ncrease in
returns net of feed costs over the simulation period
Biological lags 1n increasing the supply of feeder
cattle, however, restrict the speed and magmtude of
feedlot expansion 1n the short run Cow-calf enter-
prises have their largest increases 1n net returns in
the first two simulation years when the increased
demand for feeders exceeds the biologically con-
stratned supply response In subsequent periods,
cow-calf operators appear to benefit relatively less
as increases 1n their net returns are smaller

The speed and magmtude of adjustments 1n the hog
sector are less constrained by biological factors than
1n the cattle sector In addition, the relative impor-
tance of mixed-enterprise farms in the hog industry
facilitates the marketing of corn through hog feed-
ing as an alternative to selling corn directly As a
consequence, the hog sector overresponds to the
lower feed grain prices, causing pronounced cycheal
adjustments
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The largest poultry production adjustments are 1n
the short run because poultry 18 least constrained
by biological lags. Over the longer run, poultry pro-
duction adjustments are the smallest among meat
producers However, reductions 1n producer prices
are larger 1n the longer run, reflecting 1ncreased
production of competing meats As a result, poultry
producers appear to benefit least in the longer run
as the impacts on their net returns.are the
smallest

Dairy producers benefit from the reduction in feed
grain prices Their costs are reduced, but produc-
tion, consumption, and prices of milk change little,
reflecting biological constraints to herd expansion
and the role of price supportsin the sector Govern-
ment removals of dairy products are higher for
almost the entire simulation period

Consumers also benefit Retail prices for meats are
generally lower followang an 1mitial period of some-
what higher meat prices as production 1s first
reduced to increase cattle and hog breeding herds
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