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SUMMARY 

Iowa and other Corn Belt pork producers have become concerned about 

the potential of very large connnercial or " industrialized" hog operations 

growing out of economies of size (or cost advantages and scale economies 

for larger producers). The purpose of this study was to estimate empir

i cally the economies of size associated with specialized nonintegrated 

swine enterprises in central Iowa. This information can then be used to 

judge the competitive position of different-sized hog operations in Iowa . 

Costs were budgeted for 10 levels of production from 25 to 1 , 000 sows. 

The prices used fo r the various items were those that existed in central 

Iowa in 1970. Three management systems were examined : the pasture , the 

open front confinement , and the environmentally controlled confinement 

systems. Each management system consisted of four phases : gestation, 

farrowing , growing, and finishing. 

The emphasis in thi~ study is the extent to which average costs 

decl ine sharply as the size of the hog enterprise is increased . We are 

concerned with whether the average cost curve "flattens out" or approaches 

a minimum at a small or large volume. While differ ent management systems 

are included in the analysis, the major concern of this study is with 

the economy of size and not with the efficiency per se of the different 

systems . 

Costs were budgeted from research data for each phase . Total costs 

were divided into fixed and variable costs. Short-run average total 
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cost curves were developed f or each system. The short-run average total 

cost curves in all three management systems had steeper slopes at the 

lower production levels than at the higher production levels. The de-

• cline in the s teepness of the slope indicates that fixed costs decline 

rela t ive to total costs as the level of production increases . Thus, 

lar ger operations have greater flexibility with r espect to the use of 

fixed r esources . 

The l ong-run average total cost curve is the envelope curve of the 

short-run average cost curves. In the pasture system, the long-run 

average total cost curve declined sharply for hog operations up t o 500 

head annual production . For operations with annual production of 500 

to 3 , 500 head , the decline in average cost was much smaller. For pro

duction greater than 3,500 head, average costs were relatively constant , 

and further reductions with volume were unimportant relative co price 

and other uncertainties facing swine producers. In the open front sys t em , 

average costs declined sharply until annual production reached 2 , 000 

head. From 2,000 to 9,000 head annually, average costs decline much more 

slowly . For levels of production in excess of 9,000 head, average costs 

were relatively constant. Similarly, in the environmentally controlled 

system , average costs declined sha r ply until production r eached 3,000 

head annually. For hog operations with 3 , 000 to 9,000 head annual pro

duction, a much smaller decline in average cost occurred, and for oper

ations greater than 9,000 head, the average costs were comparatively 

constant. Unlike the other two systems, the environmentally controlled 

system showed some diseconomies of size for the 750 and the 1,000 sow 
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production levels because of increased manure disposal and odor control 

costs . 

The study does not show great cost advantages in pork production 

for units producing mor e than 9 ,000 hogs per year for the two confine-

ment systems or beyond 3 , 500 hogs for the pasture system. Indeed, it 

seems that most of the cost reduction per hog or hundredweight of pork 

produced has been attained at 5,000 to 7,000 market hogs annually under 

both the environmentally controlled confinement system and the open f r ont 

confinement system, a nd at 2, 000 market hogs annually for the pasture 

management system. 

Although comparisons between systems were complicated because of 

differences in the number of hogs marketed, some conclusions were pos

sible . The environmentally controll ed system had the lowest gestation 

costs per hundredweight while the pasture system had the highest because of 

the longer gestation period and higher feed consumption. Farrowing costs 

per hundredweight we r e lowest in the pasture system for production levels 

one through seven and lowest in the environmentally controlled system for 

levels eight through ten. The growing costs were similar for both confine

ment systems at each production level. The growing costs per hundredweight 

in the confinement systems were lower than those in the pasture system. 

In the finishing phase, costs were lowest in the open front system and high

est in the pasture system . 

Vertical relationships were not examined in this study. Producers who 

produce and process their own feed may lower their feed costs as much 

as $15 t o $20 per ton. The larger hog producers, however, have to 
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purchase a portion of their feed, as they are not able to produce qll 

that they need . Alternatively, large producers may be able to differen

tiate their product by maintaining higher quality control measures, and 

be able to receive a premium for their product from packers . In 

addition , ther e is potential for vertical integration in hog production. 

Producer s may become large enough that incorporation of a feed plant 

and (or) a packing plant into the hog enterprise becomes economically 

feas i ble . Consideration of the vertical production and marketing rela

tionships , in addition to the size economies , is necessary before com

pl ete conclusi ons are possible with respect to the ultimate organization 

of the swi ne i ndustr y . 

In this study, it was assumed that an environmentally controlled 

system would have a better system of surveillance of pigs during farrow

i ng and a higher level of management than for the other two systems. 

The number of pigs saved and raised per sow are high under these assump

tions . Thi s level of efficiency would be difficult to attain in many 

hog oper ations . However , even this level of efficiency does not result 

in large cost economies for the very large units of the environmentally 

controlled system . 





Economies of Size in Swine Production Under 

Different Production Methods and Phases 

INTRODUCTION 

Histor ically, swine production was considered a supplementary or 

complemen tary enter prise in the farm organization. Because the enter

pr ise was complementary or supplementary, few studies have examined the 

cost economies of large-scale, specialized swine enterprises . In recent 

yea r s , however, there has been a move towards large, specialized hog pro

duction units . In a survey of large-scale hog production units in the 

United States in 1974, there were 141 operations which marketed 4,000 or 

mo r e hogs in any one of the years 1971 to 1973 (3). Because of develop

ments jn the past year, it is estimated that there are actually 180-200 

large-scale hog operations in the United States (3). Some of these 

operations, however, are large feeder pig operations which raise feeder 

pigs for their owner-members. Of the 141 operations, only 28 percent 

are located in the traditional Corn Belt, with 21 percent in the Plains 

States and 51 percent in the South. Moreover, 85 percent of the new 

operations since 1965 have been outside the Corn Belt (3). 

When relative costs favor labor-intensive methods of production, 

small farms and large farms can exist side-by-side. However, when rela

tive costs favor capital-intensive methods, large-scale farms may have 

a cost advantage (2). Nationally from 1965 to 1973, the number of hog 
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farms declined from 1,057,570 to 752,020 , a decline of 28.9 percent . In 

the same period the number of hogs and pigs on farms increased from 

50,519,000 in 1965 to 61 , 022,000 in 1973 (4; 5). Thus , the nwnber of 

hogs per farm increased from 48 to 81 in this eight-year period. In Iowa, 

the largest hog producing state, the number of hog farms declined from 

104,000 to 86 ,000 farms in this same period , while the number of hogs and 

pigs on farms increased from 12,857,000 in 1965 to 14 , 700,000 in 1973 

(4; 5). For Iowa during this period , the number of hogs per farm increased 

from 124 to 171 . These data indicate that the size of the swine enterprise 

has grown rapidly both in Iowa and nationally. Whether or not this trend 

towards larger units will continue depends largely on the shape of the 

long-run average total cost curve of the farm firm specializing in swine 

production. 

Iowa and Corn Belt farmers have become increasingly concerned with 

the possibility of very large-scale or "industrialized" farms specializing 

in swine production, just as broiler production and cattle fattening 

have become concentrated in mammoth units in recent years in some areas 

of the country. Whether this tendency will prevail in swine production 

depends partly on the cost advantage or scale economies associated with 

larger units (and also certain advantages of vertical integration not 

analyzed in this study). 

I 
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OBJECTI VES 

The purpose of this study is to estimate empirically the economies 

of size associated µ1th nonintegrated swine enterprises. The study is 

especia l ly concerned with the extent of the cost economies for each enter

prise type, r ather than a comparison of the economies among Lypes . The 

three types of hog enterprises or managemen t systems analyzed are : 

single-litter pasture ; multi-litter open front confinement; and multi

litter environmentally controlled confinemen t. The information that is 

obtained can be used to evaluate the competitive position of hog 

oper ations in Iowa. 

Gr azing characterizes the pasture system , as all animals in this 

management system have access to grass . Gilts . gestating in winter months 

in lots , can graze on any fo rage available. Farrowing takes place in 

the spring and summer with all breeding stock sold after the pigs are 

weaned. The weaned pigs are kept on pasture during the summer and fall 

until they are mature. In the fall, all the hogs are sold except for 

the replacement gilts , which are kept over winter and farrowed in the 

following spring. 

The open front and environmentally controlled systems are confine

ment systems. All animals are confined to pens inside buildings. The 

open front system consists of buildings with open fronts except for the 

farrowing building. The farrowing building is completely enclosed and 

has supplemental heat for farrowing in winter. Environmentally controlled 

systems have the environment controlled within the range of 45 to 85 degrees. 

3 
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With the controlled environment it is necessary to have all buildings 

enclosed and insulated. Both the open front and the envitorunentally 

controlled confinement systems have multiple farrowings. 

Each of the three management systems is divided into four phases : 

gestation, farrowing, growing, and finishing. Gestation extends from 

market weight for gilts, or weaning in the case of sows, until two days 

before farrowing . The farr owing phase is from the end of gestation until 

weaning . The growing phase extends from weaning until the pigs reach 

110 to 125 pounds. Finishing completes the production cycle and extends 

from the growing phase to a market weight of 235 pounds . 

Ten levels of production from 25 to 1,000 sows are used to derive 

the long-run average total cost curve for each hog management system . 

The long-run average total cost curve shows the economies of size associ

ated with a particular hog system. The levels of production examined 

are given in Table 1. The production levels are a function of the number 

of sows , the number of farrowings per sow per year, and the number of 

pigs weaned per litter. The number of sows (gilts) used is the same a t 

each level for the three management sys tems . Output varies from system 

to system because of differences in the productivity of the farrowing 

phase. Production costs per hundredweight for each phase and for all 

f our phases are estimated for each of the levels (sow numbers) indicated 

in Table 1 . 

f 
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Table 1. Number of sows and hogs for each management system by 
production level . 

Level Sows Hogs-Pasture Hogs-Open Front Hogs-Controlled 

1 25 180 312 400 
2 50 360 656 801 
3 75 532 1,032 1,256 
4 125 885 1,686 2,440 
5 250 1,770 3 ,414 4,943 
6 375 2 , 655 5 , 424 7 , 704 
7 500 3,540 7, 302 10 , 272 
8 625 4 , 432 9,252 13,097 
9 750 5 , 318 11 , 232 15 , 601 

10 1,000 7,088 14 , 886 20,801 

INPUT VARIABLES 

Each system is divided into the four phases mentioned previously, 

and costs are computed for the 10 levels for each phase. At each level 

there are 14 different cost items. These items are: buildings, equip

ment, sows, boars, repairs, disease control, power and fuel, feed 1, 

feed 2, feed 3, waste disposal and odor control, labor, finance, and death 

loss. No consideration is given to the cost of marketing hogs. The 

level of technology is assumed to be that which is currently profitable 

to use in each case, and the techniques have been tried at least under 

experimental conditions. Risk and uncertainty are not treated formally 

in this study. These aspects are considered subjectively as they affect 

certain operations. Risks associated with disease and death loss were 

considered when disease costs were budgeted and when building systems 



6 

were adopted. Although structure and conduct are important considera

tions, the focus of this study is on size and related cost advantages or 

economic efficiency in the hog industry. 

For each system, the long-run average total cost curve is given by 

the envelope curve of the short-run average total cost curves for each 

of the 10 levels. Costs for each level are the sum of the costs for 

each of the four phases. 

A budgeting approach is used in this s tudy to develop a series of 

h f hl 1 f d . 1 sort-run curves or eac eve o pro uction. Due to uneven price 

inflation and relative distortion in factor prices, perhaps in the s hort 

run , the budgets were developed using 1970 prices for central Iowa. 

Costs are analyzed at each phase to determine the minimum cost fo r each 

l evel . The phase costs are then added to produce a series of 10 discrete 

points for each system . Each point represents the minimum short-run cost 

for that level of production . Building and equipment costs and the fixed 

portion of manure disposal costs are summed to obtain the total fixed 

costs . The remaining costs are variable . The short-run average total 

cost curves are derived from these two sets of costs . The short-r un 

average total cost curves are assumed to have positive as well as nega

tive sloped portions, although there is little or no data available on 

costs associated with overcrowding of fixed facilities . Since there is 

generally free entry into the hog business, the diseconomies of size will 

limit the size of the operation . 

1Actually, cost functions, composed of fixed and variable components , 
were estimated in each case as a means of systemizing the "budgeting" efforts. 
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By budgeting , the management influence is eliminated (which is not 

the case when costs are obtained from a sample survey of farms). This 

study asstm1es that sufficient managerial skill exists to operate each 

system at the different levels. The budgets for each system by phase 

we r e developed from research data and farm observations. The budgeted 

items are divided into price variables and input variables. The price 

variables expr ess the decline in input prices due to purchases of inputs 

in lar ger vol umes . The input variabl es indicate the amount of real input 

needed . They also show the economies and diseconomies resulting from 

i mpr oved techniques , reorganization due to indivisibilities, and changes 

i n the production process with increased size. Input variables are mul

tiplied by their correspondi ng price variables to determine the cost for 

each of the 14 items. The total annual cost per item is divided by total 

annual production to determine cost per head for each item within each 

phase . These costs are then summed to obtain the total cost per head 

for each level within each phase. Finally, the total cost for each phase 

is sunnned to obtain the totdl cost per head. The cost per head is divided 

by 2 . 35 to obtain the total cost per hundredweight, a 235-pound marketing 

weight being used in each case. 

Only the declining portions of the cost curves for the 10 production 

levels are estimated in this study . This procedure is used because we 

are concerned less with finding the minimum points on the cost curves, 

and more with determining the range over which total or phase costs of 

pr oduc t ion decline rapidly. For example, if an increase in the volume 
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of hogs results in a decline in hog production costs by $8 .00 per cwt, 

then this cost economy is impo rtant to farm size. However, if a further 

increase in the volume of production causes only a $0.26 decrease in hog 

production costs , then the cost reduction is probably insignifican t 

relative to prices , disease, and o ther uncertainties or the cost of cap

ital in determining size of farms and hog operations . The conventiona l 

U-shaped cost curves could have been derived by expanding hog numbers 

for a given set of sow facilities until diminishing returns occurred 

from cr owding , disease, etc . However , as mentioned previously, our con

cern is mainly with the question: Over what range of production does the 

cost curve decline r ela tively sha rply before it " flattens out" into insig

nificant cost reductions? 

Buildings and Equipment 

Annual costs for buildings include depreciation, taxes, land, and 

insurance. Annual equipment costs consist of depreciation , taxes, and 

insurance. Because ot the supplementary relationships that exist for 

the smaller hog enterprises , only a portion of the total annual costs 

for tractors, wagons , and the water system are assigned to the hog enter

prises . The allocation of costs depends upon the proportion of the total 

annual use of the equipment that is used in the hog enterprise . 

All land used in the hog ~ntcrprise is charged at an annual r ate 

of 30 dollars per acre . Property taxes are computed by taking the assessed 

value times 0.27 and then multiplying by an 80 mill tax rate. The 10,000 

dollar personal property exemption is used, but only a portion of the 

I 
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exemption is applied to the swine enterprise until the enterprise exceeds 

250 sows . No tax is paid on the breeding herd in the pasture system, 

since the animals are not over nine months of age on the first of January. 

Liability and comprehensive insurance costs are divided in proportion 

to the risk associated with each phase of production. Insurance for fire, 

wind, and theft is charged to the buildings at the rate of 44 cents per 

100 dollar s of value. Each phase bears the cost of this type of insurance 

in pr oportion to its use of the buildings. The portable gestation sheds 

in the pasture system are assumed to have a 10-year life, while the 

individual farrowing houses are asstnDed to last only seven years. For 

the confinement systems, depreciation is computed on the basis of a 10-

year planned life for buildings and equipment. Although confinement 

buildings will undoubtedly last more than 10 years, changes in technology 

will likely make these buildings obsolete within that period . 

In the open front system , the farrowing buildings are enclosed and 

have supplemental heat, but they are not insulated. In addition, the 

buildings do not have forceJ air ventilation systems. The controlled 

environment system, on the other hand, has farrowing buildings which are 

fully insulated, ventilated, and have electric floor heated creeps in 

addition to heat bulbs for the pigs. For operations with 125 sows or 

more, the farrowing buildings have incubators and mechanical pig nursers 

which reduce baby pig losses. 

In the pasture system for operations larger than 50 gilts, two groups 

of gilts are farrowed each year. The first group farrows in April and 
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the second in June. The farrowing houses and equipment can be used twice 

each year under this method. Under this system gilts should wean an 

average of 7.5 pigs. In both types of confinement systems, the sows 

are divided into two groups for operations with 50 sows or less. For 

operations with 75 to 250 sows, the sows are divided into three groups 

for farrowing. Under these two types of groupings, the gestation build

ings and equipment and the farrowing buildings and equipment are not used 

intensively. Operations with 375 to 500 sows are divided into six groups . 

By using six farrowing groups, one-sixth of the sows are in the farrowing 

buildings at all times, and building requirements per sow decline accord

ingly. For operations with 625 or more sows, the sows are separated 

into 9 groups. Under this a~rangement, two-ninths of the sows are in the 

farrowing barns at one time. These latter two arrangements result in 

more intensive use of gestation and farrowing facilities. In the open 

front management system, sows are assumed to wean an average of 7.8 pigs 

per litter. For the environmentally controlled management system, this 

study assumes an average of 9.1 pigs weaned per litter for operations 

with 75 sows or less, and 10.7 pigs weaned per litter for operations 

with 125 or more sows. In both systems the sow farrows twice a year. 

The number of pigs weaned per litter is higher for the environmentally 

controlled system than for the other two systems for several reasons. 

First, sows are assumed to receive 100 percent surveillance during far

rowing which is not the case for the other two systems . Second , the 

environment is not controlled in the other two systems except for the 



7 

11 

open front system where supplemental heat is provided during the farrow

ing phase . Without forced air ventilation and cooling in the sunner, 

farrowing in the open front system is more difficult , resulting in higher 

sow losses and fewer pigs weaned. In the winter months, the lack of 

• 
proper ventilation will result in dampness which will decrease the number 

of pigs weaned per litter. Third, gilts, which are used in the pasture 

system, farrow on average slightly smaller litters than sows . Finally, 

a higher level of management is assumed for the environmentally controlled 

system than for the other two systems. In the pasture system , the portable 

ges t ation sheds are also used to provide shelter for the growing and finish

ing pigs . The costs of these sheds are allocated 50 percent to the gesta

tion phase and 25 percent each to the growing and finishing phases. The 

two confinement systems have separate buildings for gestation and for 

growing and finishing . The growing and finishing buildings accommodate 

six groups or lots of pigs annually in both the environmentally controlled 

and open front systems. 

Breeding Stock 

In the pasture management system boars are purchased six weeks before 

the breeding season . The gilts are pen bred in the gestation houses using 

two boars for each 25 gilts. For pasture operations with more than 50 

gilts, 2 boars will breed SO gilts, since the gilts are bred to farrow 

in April and June. The boars are sold after the breeding season. The 

boars are not kept for more than one breeding season to avoid having to 

look after a separ ate lot of animals between breeding seasons . In the 

confinement systems, one boar is used for every 10 sows, as each gestation 
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pen contains 10 sows. Since sows are bred more often in confinement, 

boars can be used on more than one group of sows. The boars in confine

ment systems are kept for two years and then sold. The lightest load 

for 2 boars is 25 sows on pasture, while the heaviest is 14 boars for 

1,000 sows in confinement. About 10 percent of the boars are held in 

reserve in the event that a boar should become sick or injured. In the 

pasture and open front systems, the conception rate is assumed to be 70 

percent, while in the environmentally controlled system the conception 

rate is 80 percent. A higher rate is assumed for the latter system be

cause of the controlled environment. 

Gilts in the pasture system are selected from each year's production 

and are held until the breeding season. The gilts are sold after the 

pigs have been weaned. In confinement systems sows are not replaced 

annually but are kept for a maximum of six litters. Approximately 60 

percent of the sows are kept for the full six litters. The other 40 per

cent are replaced because of disease, injury, reproductive and structural 

abnormalities, or undesirable traits. The 40 percent replacement rate 

can probably be obtained only by the better managers of hog operations. 

For many hog operations, however, the replacement rate for sows will be 

considerably higher because of the greater incidence of disease and injuries. 

Although the gilts are raised on the farm, each replacement gilt is 

valued at 50 dollars. This value includes charges for the record keeping, 

the weighing, and the probing necessary to maintain a competitive breeding 

program. The purchase price of a boar is 150 dollars. The sale value of 
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first-litter gilts and boars is less than the initial value and purchase 

price, whereas for sows it is greater. The capital requirements [or the 

breeding stock are included in the finance variable . 

Repairs 

The repair variable is defined as the annual cost of maintenance 

of buildings and equipment. The cost of repairs is a function of the 

age , the amount of annual use, and the value of buildings and equipment. 

In this study, buildings and equipment are assumed to have varying life 

expectancies. Hence, a constant annual rate of 3.5 percent of the in

vestment in buildings and equipment is used. 

Disease Control 

The disease control variable includes those costs incurred in treating 

and preventing disease . These costs include the cost ot pharmaceuticals, 

feed additives. disinfectants, and veterinarian services. Pharmaceuti

cals are those products which are injected into the animals or placed in 

the drinking water. Feed additives include products added to the feed 

for health purposes . 

Power and Fuel 

Power and fuel costs consist of the cost of gasoline, electricity, 

and gas to provide energy for heating, lighting, moving feed, cooling, 

and ventilating for the three management systems. Usage coefficients are 

developed from actual farm data. Electricity requirements, however, are 
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developed from engineering specifications by multiplying the usage rate 

times the number of hours necessary to perform the operation. These 

figures are then multiplied by the price per KWH to obtain the electrical 

costs. Price discounts result in substantial savings as the usage of 

electricity increases . 

In the pasture system the primary power need s are supplied by a 

tractor. Some electricity is needed to keep the water system from freez

ing during the winter. In the open front system, electricity is the pri

mary source of power . Electricity is used to operate the automatic feed 

systems, to heat the water, and to provide heat in the farrowing house. 

In the environmentally controlled system, electricity is again used to 

operate the automatic feed systems and to provide electric heat in the 

farrowing and growing buildings . Gas is used to provide heat in the gesta

tion and finishing buildings . 

Feed Variables 

The feed variables are the feed in tons necessary to produce the 

projected pounds of pork. There is one variable for each ration fed in 

a particular phase. Only one ration is fed in each phase except the 

farrowing phase, where three rations are used. In the farrowing phase 

the three rations are the sow ration, the starter pig ration, and the 

weaning pig ration . The price variables are the costs of feed per ton . 

Feed costs include the cost of grinding, storage , supplement, and the value 

of the corn. If the feed is purchased , then there are the additional 

cost of transportation and the miscellaneous selling expenses and profit. 
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Also, there are price discounts for larger volumes of feed purchased. 

The average gestation phase feed requirements for gilts in t 11e pasture 

system and sows in the open front and controlled systems are 5.33, 4.46, 

and 4 . 33 pounds per head per day, respectively. Most of the higher 

feed intake for the pasture system is due to the fact that gestation 

occur s mostly during the winter months, when the animals have higher feed 

requirements. Boars receive the same amount of feed as gestating gilts 

and sows. In the farrowing phase gilts in the pasture system receive an 

average of 12 . 00 pounds per head per day, while sows in the two confine

ment systems are fed an average of 14.00 pounds per head per day. In 

the growing and finishing phases, the hogs are fed by a self feeder in 

the pasture system and by floor feeding in the two other systems. In 

all three systems, hogs in these two phases receive full feed. In the 

gr owing phase , hogs in the pasture , open front, and controlled systems 

are assumed to eat 3.15 , 2.80, and 2.70 pounds per head per day, respec

tively. In the finishing phase for the three systems, hogs are fed 3.90, 

3 . 50, and 3 . 40 pounds per head per day, respectively. Hogs in the pasture 

system are assumed to consume more feed per day, because they are combined 

int o lar ger groups and placed in pens which are much larger than those 

in the two confinement systems. Thus, the hogs on pasture are assumed 

to expend more energy wandering about the larger pens. 

Waste Disposal and Odor Control 

The waste disposal variable consists of all costs except labor for 

handling manure and controlling odor . The labor is included in the labor 

var i able. 
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Costs include the construction and operation of slotted floors, 

pits, and lagoons. Only the difference in cost between concrete slats 

and concrete floor is included in the waste disposal cost. A partially 

slotted floor system is used in this study for both confinement systems. 

The partially slotted system was adopted because it was cheaper than the 

totally slottedfloor system. Secondly, it permits the use of a floor 

feeding system rather than a self feeder. This system also gives the 

hogs a dry place to sleep, which the totally slotted floor does not pro

vide. An aerobic lagoon is used for the 25 and 50 sow production levels 

in the confinement systems. Hog operations with 75 or more sows utilize 

an anaerobic lagoon for waste disposal. The excess wastes in the lagoons 

are placed on the land either by a pump system or by a manure spreader. 

In the pasture system, the waste disposal variable includes only the cost 

of removing the manure from the gestation houses. 

Odor control costs are estimated only for the larger confinement 

operations. Odor control costs are budgeted at 50 cents per head for 

operations with 500 to 625 sows, 75 cents per head for operations with 

750 sows, and $1 . 00 per head for operations with production over 20,000 

head annually. 

Labor 

The labor coefficient is defined as the annual labor required to 

produce the total number of pigs marketed at each production level . This 

study assumes that 25 percent of the total labor requirements is spent 

on maintenance of buildings and equipment . Although the confinement 
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systems require l ess maintenance of buildings and equipment than the 

pasture system, the total labor requirement per hog is also less tvr 

these systems. 

In the gestation phase of the pasture system , the gilts are fed once 
• 

every three days. However, the gilts are inspected daily. Manure is 

hauled once a week from each hut during the winter. The labor coefficient 

includes a daily inspection of the pigs in the growing and finishing 

phases. The labor required for delivery of the feed to the self feeders 

is included in the feed processing activities. The labor r equirements 

are essentially the same for both confinement systems . In the gestation 

phase, daily labor is required for cleaning and inspection. In the far

rowing phase, the sows are fed individually twice a day by hand . At the 

same time the sows and pigs can be inspected routinely for health pro

blems and treated whenever necessary . Labor is also required daily for 

cleaning and surveillance during the farrowing period. Also, labor is 

needed for cleaning and disinfecting between farrowings, castrating boar 

pigs, ear notching, and movjng of animals out of the farrowing buildings. 

In the growing and finishing phases, labor is needed for daily inspection 

and some cleaning , particularly in the gr owing pens. Manure disposal 

requires l abor in varying amounts, depending upon the size of the spreader 

used and the number of animals involved. 

Labor costs a r e computed at a rate of $3.00 per hour . This figure 

includes the cash wages, house, utilities, liability insurance , and 

social security . Each employee works 200 hours per month. 
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Finance and Death Loss Variables 

The finance variable is an estimate of the amount of capital needed 

in the swine enterprise. This estimate includes the total fixed and 

operating capital needed to produce a market weight animal . The value 

of the breeding stock is incl uded in the finance variable . 

Debt capital is charged at an interest rate of 7 . 5 per cent for 

proprietorships and 7.0 percent for corporations, since corporations do 

not need to take out a life insurace policy on a mortgage . Up to 250 

sows, the proprietorship form of ownership is assumed. With 250 or more 

sows, the corporate form of ownership is assumed to prevail . Equity 

capital is charged at an opportunity cost of 9 percent. This study assumes 

a 65 percent equity requirement for buildings and equipment and breeding 

stock, since the model includes no farm land, purchased feed , and an 

uncertain market. In addition , the buildings and equipment which are de

signed almost exclusively for hogs have a low salvage value. Hence , the 

average cost of capital is 8 .475 and 8.30 percent for proprietorships and 

corporations , respectively . 

Death loss is computed in terms of dollars. The dollar loss f r om 

death is the total cost incurred for the animal up to the time of death. 

In the gestation phase , death loss is assumed to aver age 0.25 percen t . 

In the farrowing phase , death loss for sows and gilts increases to 2 

percent for the pasture system but remains at 0 . 25 percent fo r the conf i ne

ment systems . In the growing phase the facilities have a marked effect 

on death loss. The pasture system has about a 1 percent death loss. 
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Open front confinement growing facilities, however, are poorly designed 

for the small growing pig. Quick temperature changes causing flu and 

pneumonia will cause the death loss to average about 5 percent. Although 

pigs in the environmentally controlled system are not subjected to the 

stresses that pigs in the open front system are, death loss will still 

average 1 . 5 percent due to confinement-related problems such as increased 

cannibalism, tailbiting, etc. In the finishing phase , death loss fo r 

the pasture system is again assumed to be 1 percent. Death loss in the 

open front system declines to 2 percent in the finishing phase. The 

controlled environment system has the lowest death l oss with an average 

of 0 . 5 percent . 

Price Levels Used 

The price levels used in this study are those of 1970. We suppose 

for this period that the costs of feed, credit, labor, and other inputs 

bear "more nearly normal" relationships to each other than in 1974, when 

the final steps were taken on this study. Hence, the analysis shows the 

cost economies for hog operations of different scales and for different 

hog systems under the 1970 cost structure. The costs per hundredweight 

, are presented to show the relative range of scale economies--and not the 

cost of pork production in a year such as 1974 when corn prices reached 

$3.64 per bushel in central Iowa. 

This completes the discussion of the components that are included in 

the 14 input coefficients or variables. Some of the prices that are 
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assigned to some of these input variables were discussed in this section . 

The next section will examine the economies of size for the three manage

ment systems . 

RESULTS 

The costs in this section are presented in terms of costs per 

hundredweight of hogs marketed. Costs per head can be computed by mul

tiplying costs per hundredweight by 2.35 . These latter costs are presented 

in the appendix. Comparisons between systems on a per hundredweight or 

per head basis is complicated by differences in productivity in the far

rowing phase, and the use of gilts rather than sows in the pasture system. 

Economies of Size in the Pasture 
Management System 

The costs per hundredweight for each phase under the pasture system 

are given in Table 2. These costs are summed to obtain the total cost 

per hundredweight for each production level. In addition, the total costs 

are broken down into fixed and variable costs to show the effect of in

creasing size on these two types of costs. 

For each phase in the pasture system, costs generally decrease as 

the size of the enterprise increases. Decreases in costs arise from 

increased utilization of inputs and(or) lower input prices . In the gesta

tion phase the costs per hundredweight decline consistently with an increase 

in the size of the operation. In the farrowing phase costs decrease fo r 

the first five levels of production. These decreases are due primarily 



Table 2 . 

Pr oduct i on 
Leve l 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

"' U> 

"' 
U> ~ 

Costs per hund r edweight for pigs produced under the pastur e management system. 

Sows Hogs Cesta tion Farrowing Growing Finishing 
(Gilts) (Mkt . ) Pha se Phas e Phase Phase Total 

- numbers - -dol l ar s -

25 180 5 . 07 6 . 33 5.44 9.48 26 . 32 

50 360 4 . 71 6 . 15 5 . 02 8 . 75 24 . 63 

75 532 4.56 5 . 65 5 . 09 8 . 73 24 . 03 

125 885 4 . 48 5 . 48 5 . 62 8. 75 24 . 35 

250 1,770 4 . 27 4 . 98 5 . 58 8 . 71 23.53 

375 2,655 4 . 18 5 . 02 s.55 8 . 68 23 . 43 

500 3,540 4.01 5 .00 5 . 52 8 . 65 23.17 

625 4,432 3.99 5 . 02 5 . 52 8 . 65 23.19 

750 5,318 3.97 4.97 5 . 46 8 . 59 22 . 98 

1 , 000 7,088 3 . 96 4 . 95 5 . 44 8 . 57 22 . 92 

Fixed Variab l e 

, 
1.86 24.46 

1. 71 22 .92 

1 . 46 22 . 74 

1 . 53 22 . 82 

1 . 48 22 . 05 

1 . 42 22.01 
N ..... 

1 . 38 21.79 

1. 43 21 . 76 

1. 33 21 . 66 

1 . 31 21 . 62 
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to lower feed prices and improved labor efficiency. Beyond the fifth 

level, however, the costs remain relatively constant. Thus, most cost 

economies have been achieved by the 250 sow level. In the growing phase, 

costs decline except at the third and fourth levels. At the third level 

antibiotics are fed as the general health of the hogs dictates. At the 

fourth and subsequent levels, antibiotics are fed as part of a disease

preventive program. Costs in the finishing phase decline slightly after 

the second level of production. This relatively constant cost implies 

that resources in the finishing phase of the pasture system are generally 

quite divisible, and that increased size can be achieved through dupli

cation of facilities as well as expansion in the size of facilities. 

Total fixed costs in the pasture system are the sum of building and 

equipment costs. Fixed costs increase at the fourth level because all 

equipment costs are charged against the swine enterprise (since it was 

assumed that at this level all equipment was used exclusively in the 

swine operation). Below this level of production, only a portion of the 

equipment cost was assigned to the hog enterprise. The other major seg

ment of total cost is the variable costs. The variable costs decrease 

for the higher production levels except for the third and fourth levels 

where they increase slightly . 

Short-run total cost curves for the pasture system were derived from 

the total cost figures in Table 2. The 10 short-run cost curves corre

sponding to each of the 10 production levels are shown in Figure 1. Each 

production level is defined in terms of the number of sows , which range 
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from 25 to 1,000 in number. The curves were derived by holding the 

fixed costs constant and varying the utilization of the fixed plant up 

to the maximum specified for each production level. The shor t-run curves 

do not curve upwards in the traditional manner because there is no infor

mation on the diseconomies associated with the overcrowding of fixed 

facilities. Beyond some optimal point, death loss and inefficiency will 

undoubtedly increase short-run average total costs per hundredweight . 

As the level of production increases, the short-run average cost 

curves become flatter, since fixed costs make up a smaller percentage of 

total costs . (Actually, the average cost curve approaches a mathematical 

limit represented by the unit variable costs because of the manner in 

which the unit fixed and var iable costs are summed in this analysis . ) 

Since the slope of SAC
10 

is less than that of SAC1 , larger operations 

have more flexibility in the level of output during the production period . 

The larger operations can idle some of their facilities to make major 

repairs and renovations much more economically than small units (i.e ., 

without increasing per unit costs so much, although part of any increasen 

cost due to lower volume is composed of fixed costs). Losses from major 

clean up programs aimed at disease eradication and prevention are pro

portionately less for the larger producers. If an operation of size 

level 10 decr eases output by 30 percent, total cost increases $0 . 56 per 

hundredweight, but if an operation of size level 1 decreases output by 

30 percent, total cost increases $0.80 per hundredweight . 
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The long-run average total cost curve is the envelope of the short

run average cost curves . The curve, serving as the envelope of tho~e 

in Figure 1, is presented in Figure 2.
2 

Substantial economies of size 

are achieved with operations up to 500 market hogs annually . For opera-
• 

tions expanding f r om 500 to 2,000 hogs annually, additional savings 

amount to $0 . 70 per hundredweight. Expansion from 2,000 to 7,000 market 

hogs annually results only in a saving of $0.50 per hundredweight . Thus, 

most of the economies of size have been achieved by pasture operations 

producing 2,000 market hogs annually . 

Economies of Size in the Open Front 
Confinement System 

The costs per hundredweight for each phase under the open front 

conf inement system are presented in Table 3. Costs generally decrease 

for each phase as the size of the enterprise increases. Decreases in 

costs arise from more efficient use of inputs and(or) lower input prices . 

Gestation costs vary from a high of $4 . 10 per hundredweight to a 

low of $2.52 per hundredweighr. Offsetting the decrease in costs of other 

inputs is the increase in waste disposal cost for the larger operations. 

In the farrowing phase, costs decline consistently from the 25 sow level 

to the 1,000 sow level. Farrowing costs decrease from $7.40 to $5.25, 

a decrease of $2 . 15 per hundredweight. Growing costs decline from the 

2
As mentioned previously, we are concerned only with measuring costs 

as a given set of facilities is used up to reasonable capacity and not to 
the extent that diminishing marginal returns prevail for this set of facili
ties. Hence, for the short-run curves, we are measuring only the declining 
portion of short-run average costs We do so mainly because we are con
cerned with the extent of the cost advantages which might be achieved by 
swine enterprises of different sizes. Accordingly, the long-run envelope 
or cost function reflects only the declining portions of the short-run 
average cost curves. 
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Table 3 . Costs per hund r edweight for pigs p roduced under the open f ront confinement s ystem. 

Production 
Level 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sows 
Hogs 

(Mkt . ) 

-numbers-

25 312 

50 656 

75 1,032 

125 1,686 

250 3,414 

375 5,424 

500 7, 302 

625 9,252 

750 11 , 232 

1,000 14,886 

Gestat i on 
Phase 

4.10 

3 . 66 

3.25 

3 . 31 

3 . 16 

2 . 78 

2.73 

2 . 53 

2.52 

2 . 53 

Farrowing 
Phase 

7.40 

7 . 07 

6.41 

6 . 25 

6 . 07 

5 . 85 

5.80 

5 . 39 

5.27 

5 . 25 

Growi ng 
Pha se 

Fi nishing 
Phase 

-dollars-

4 . 82 8 . 60 

4.67 8 . 34 

5.39 8 . 12 

5.27 7. 98 

5 . 21 7. 99 

5 . 20 8 . 02 

5 . 21 8 . 02 

5 . 18 7. 97 

5 . 17 8.02 

5 . 14 7.98 

To t al Fixed Variable 

24. 92 2. 13 22.79 

23 . 74 1.80 21 . 94 

23.17 1.63 21 . 54 

22 . 81 1.56 21 . 25 

22 .43 1.46 20.97 

21 . 85 1 . 28 20 . 57 

21 . 78 1 . 26 20.51 

21 . 06 1.22 19 . 84 

20.98 1.20 19 . 78 

20.89 1 . 20 19.70 

N 
-..J 
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first to the second level, and then there is a sharp increase for the 

third level. For the remainjng levels, costs per hundredweight decline. 

In the first two levels, sows are farrowed quarterly. Since there is 

no reason to move the pigs from the farrowing facilities at an early age, 

they are left in the farrowing barn. The pigs are moved to the finishing 

facilities when they weigh 45 to 60 pounds. Hence, there is no need for 

separate growing facilities. Building depreciation and equipment costs 

for the finishing facilities are divided equally between the two phases. 

At the third level, there are separate buildings for the growing phase. 

Although building costs do not incr~ase, equipment, repairs, and labor 

costs do increase. Also, antibiotics are fed as part of a disease-pre

ve~tive program at the third level. The decrease in costs at the higher 

levels is offset partly hy the increased cost of waste disposal. In 

the finishing phase, costs do decline initially, but beyond the fourth 

level costs remain relatively constant. Reductions in costs are offset 

in the larger operations by the increasing cost of w~ste diposal. 

The total cost per hundredweight is the sum of the cost for each 

phase. There is a consistent decline in total cost over all production 

levels analyzed . 

Total cost is divided into fi.xed and variable costs. Total fixed 

costs in the open front confinement system include building and equip

ment costs plus the fixed portions of the waste disposal costs. These 

latter costs are primarily the extra cost for slotted floors and the cost 

of waste disposal equipment and the cons true t ion of lagoons. Fixed costs 
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decline for each increase in size of operation. A sharp decline occurs 

at the sixth level and to a lesser extent at the eighth l evel. At tl.P 

sixth level sows are farrowed in six groups rather than three . This 

change in technique allows a reduction of one-sixth in the gestation 

housing cost per sow. A similar reduction in fixed costs occurs at the 

eighth level when the sows are farrowed in nine groups instead of six. 

Total average short-run cost curves were developed from the total 

cost data in Table 3. The 10 curves corresponding to each of the 10 

production levels are presented in Figure 3. The average cost curves 

were derived in the same manner as those for the pasture system. Because 

data is not available to empirically estimate the costs of overcrowding 

fixed facilities in the short-run, the increasing cost portions of the 

cost curves are not determined. The slope of the average cost curve 

declines as the size of the operation increases. Again, the larger oper

ations have greater flexibility with respect to level of output. For 

the higher production levels, the volume of output can be reduced sub

stantially below capacity with only a moderate increase in cost. This 

flexibility is important because of the lack of feasible alternative uses 

for open front confinement swine facilities. 

The long-run average total cost curve is the envelope curve of the 

short-run average cost curves . The long-run average total cost curve 

for the open front swine system is presented in Figure 4. The curve en

compasses only those levels of output with declining unit costs. Signi

ficant economies of size occur as the firm increases production up to 
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2,000 market hogs annually. From 2,000 to 9,000 hogs annually, costs 

decline much more slowly. The long-run curve is almost flat for produc

tion levels of 9,000 to 15,000 market hogs annually. For these latter 

output levels, duplication of units would be the more feasible method 

of expansion. 

Economies of Size in the Environmentally 
Controlled Confinement System 

Costs per hundredweight for each phase of the controlled environment 

system are given in Table 4. Costs in most cases decrease as the level 

of production increases. These decreases in cost are obtained by more 

efficient use of inputs and(or) lower input prices. 

Gestation costs range from $4 .15 to $2.03 per hundredweight. Costs 

again decline through the more efficient use of buildings, equipment, 

boars, and labor, and lower input prices. However, waste disposal and 

odor control cause costs to increase for thP last two production levels. 

Farrowing costs decline as the size of the operation incr\?ases. There 

is, however, a slight inc rens in the cost for the 1,000 sow unit. There 

are no separate buildings for Lhe growing phase at the first two produc

tion levels. Thus costs increase sharply at the third level when separate 

growing facilities are included in the system. The disease-preventive 

progrurn init:iutl>d at the third p1·oduction level also adds to costs . At 

the higher 11.!vels of pro<luclion, the increase in costs for waste disposal 

nnd odor control offs~t the reduction in costsof the oth~r variables. 

The finishing costs <lecline over the 1 irst four 11.•vels. Beyond the fourth 

• 
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Table 4 . 

Production 
Level 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

~ . 

Cos ts per hundredweight for pigs produced under the environmentally controlled conf inement 
system. 

Sows 
Hogs 

(Mkt . ) 
Gestation 

Phase 
Farrowing 

Phase 
Growing 

Phase 
Finishing 

Phase Total ' Fixed Var i able 

-numbers - - dollars -

25 400 4 .15 6.88 5 . 24 8.62 24 . 88 3. 03 21 . 85 

50 801 3 .4 7 6 . 59 4 . 83 8 . 22 23 . 12 2.34 20 . 77 

75 1, 256 3 . 09 5 . 92 5.33 8 .17 22 . 50 2. 20 20.30 

125 2,440 2 . 62 5.72 5 . 20 8. 11 21 . 65 2 . 08 19 .5 7 

250 4,943 2.52 5n54 5 . 15 8.16 21.37 2 . 00 19. 37 

375 7, 704 2.21 5.38 5 . 18 8. 20 20.98 1.84 19 . 14 

500 10,272 2.20 5 . 35 5 .18 8 . 20 20 . 94 1 . 80 19 . 13 

625 13,097 2.03 4 . 93 5.12 8 . 12 20 . 21 1 . 78 18.43 

750 15,601 2. 08 4.90 5 . 14 8 . 16 20 . 28 1.75 18 . 53 

1,000 20,801 2 . 10 4 . 93 5.17 8 . 23 20.43 1 . 75 18.67 

I.,..) 
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production level, costs vary in both directions depending upon the impact 

of the waste disposal and odor control variable. 

Total costs decline over the first eight levels and then increase 

for the last two production levels. Total costs consist of fixed and 

variable costs. Total fixed costs in the controlled confinement system 

include the building and equipment costs and the fixed portions of the 

waste disposal costs. Fixed costs decline until the last level -:.:here 

they renain constant. There is a fairly distinct decline in costs at 

the sixth level due to farrowing sows in six groups instead of three , 

which reduces the building requirements for the gestation phase. A 

slight reduction in fixed costs occurs at the eighth production level 

when sows are farrowed in nine groups instead of six. 

Short-run average total cost curves wer constructed using the total 

cost datn in Table 4. The cost curve asso iat~d with each of the 10 

levels of production is presented in Figure 5. As was the case for the 

pasture and open front systems, the average cost curves become flatter 

as the size of the enterprise incre,ises. This greater operational fle..xi

bi lity for the larger operations is important , because these facilities 

have very limited alternntlve uses. 

The long-run uvernge total cost curv • for the environmentally 

controlled confinement system is presented in Figure 6. Most of the 

economies of size ore achieved by operntlons producing up to 9 , 000 market 

hogs unnunlly. From a risk and uncertninty standpoint , it would be more 

desiruble to have two independent uni ts producing 9 , 000 hogs than to have 

011e unit producing 18 , 000 hogs annually. 

• 
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CONCLUSIONS ON PHASES 

Optimal Production System 

Comparison of costs among the three systems on a per hundredweight 

or per head b~sis a r e complicated by differences in productivities in 

the farr owing phase . I n addition, gilts are used as the breeding stock 

in t he pastur e system , wh i le sows are used in the confinement systems. 

Regardless of t hese differences , however , valid comparisons can still 

be made among the t hree sys t ems . 

Gestation 

The gestation costs per hund r edweight of pork produced for the three 

s ys tems a r e given in Tabl e 5. The pastur e system has the highest gesta

tion cos t s , whil e the controlled environment system has the lowest costs 

per hundredweight . The pasture system has the highest costs for sever al 

r easons . I n this system the gestation phase is much longer than it is in 

the o ther two systems , because the gilts must be kept over winter for 

f arrowing the fo l lowi ng spring . Thus costs, in particular feed costs , 

wi ll be higher. Breeding costs in the pasture system are also higher. 

The boars are pur chased six weeks before the breeding season. After the 

breed i ng season they are sold as market boars. In the confinement systems, 

the boars ar e used t hroughout the year and are kept for two years . Thirdly, 

gilts traditionally wean fewer pigs per litter than sows . Thus, the 

ges t a tion costs a r e spread over fewer market hogs . The costs are lower 

f or the con t r olled environment system, because for each of the 10 production 



Table 5. Gestation costs per hundredweight for the pasture, open front , and controlled environment 
systemso 

Hogs Marketed Cost 

Open Controlled Open Controlled 
Level Sows Pasture Front Environment Pasture Front Environment 

-numbers- - dollars-

1 25 180 312 400 5 . 07 4 . 10 4 .1!.> 

2 50 360 656 801 4 . 71 3066 3.47 

3 75 532 1,032 1,256 4 . 56 3 . 25 3 . 09 

4 125 885 1,686 2,440 4o48 3o31 2.62 

5 250 1 , 770 3,414 4 , 943 4 . 27 3 . 16 2. 52 

6 375 2 , 655 5,424 7,704 4 . 18 2.78 2. 21 

7 500 3,540 7 , 302 10,272 4.01 2. 73 2.20 

8 625 4 , 432 9 , 252 13 , 097 3 . 99 2.53 2.03 

9 750 5,318 11,232 15,601 3.97 2. 52 2.08 

10 1,000 7, 088 14 , 886 20 , 801 3 . 96 2. 53 2. 10 
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levels more hogs are marketed under this syst em than for the open front 

system . 

Farrowing 

The farrowing costs for each of the three systems are presented in 

Table 6. Farrowing costs are the lowest in the pasture system for levels 

one through seven and in the controlled environment system for levels 

eight through ten. Farrowing costs in the open front system are signi

ficantly higher at all levels . Long-run average total cost curves were 

derived for the farrowing phase of each system (Figure 7). Figure 7 shows 

that comparativecosts favor the pasture system for hog operations up to 

7 , 000 market hogs annually . It is apparent at the 7,000 head level in 

the pasture system that farrowing costs have leveled off and have become 

more or less constant. If the farrowing coses were co remain at this 

level for pasture operations larger than 1 , 000 sows, then the farrowing 

costs for the pasture and the controlled environment systems would become 

equal at about 15,000 market hogs annually. 

The high weaning rate (10.7 pigs per litter) in the controlled 

environment system can probably be obtained only in those hog operations 

with excellent management . For many of the controlled environment hog 

operations , the number of pigs weaned per litter will be smaller . The 

lower weaning rate will increase farrowing as well as total costs per 

hundredweight of hogs marketed . Thus, the cost advantages of the con

trolled environment system relative to the other two systems will be reduced . 

• 



Table 60 Farrowing costs per hundredweight for the pasture , open f r ont , and contr olled environment 
systems . 

Hogs Marketed Cost 
-

Open Controlled Open Controlled 
Level Sows Pasture Front Environment Pasture Front Environment 

-numbers- -dollars -

1 25 180 312 400 6 . 33 7 . 40 6 . 88 

2 50 360 656 801 6.15 7. 07 6059 

3 75 532 1 , 032 1, 256 5 . 65 6.41 5 . 92 

4 125 885 1 , 686 2,440 5 . 48 6 . 25 5 . 72 

5 250 1 , 770 3 ,414 4,943 4 . 98 6.07 5 . 54 

6 375 2,655 5 , 424 7,704 5 . 02 5 . 85 5 . 38 

7 500 3 , 540 7,302 10,272 5 . 00 5 . 80 5 . 35 

8 625 4 , 432 9,252 13,097 5 . 02 5 . 39 4 . 93 

9 750 5 , 318 11 , 232 15,601 4 . 97 5 . 27 4.90 

10 1 , 000 7,088 14 , 886 20,801 4 . 95 5o25 4. 93 

.• 
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Growing 

Costs for the growing phase in each of the three systems are given 

in Table 7. The growing phase costs are similar at each production level 

for both confinement systems . In the pasture system, the costs are higher 

for most of the production levels . Long-run average total cost curves 

were derived for the growing phase in each system. These curves are pre

sent ed in Figur e 8 . From examining the cost curves in Fi gure 8 , it 

appear s that there are no important economies of size beyond the 2 ,000 

market hog level for any of the systems . 

Finishing 

The finishing costs for each of the three systems are given in Table 

8. Finishing costs are somewhat lower in the open front system than in 

the controlled system. The pasture system has the highest finishing 

costs of the three systems . Long-run average total cost curves were 

derived for the finishing phase of each system (Figure 9) . Again there 

does not appear to be any important reduction in costs beyond the 2 , 000 

market hog level, since average total unit costs approach the mathematical 

limit of per unit variable costs at this level. 

Total costs 

The total costs for each of the three systems are pr esented in Table 

9. The controlled environment system has the lowest total cost per hun

dredweight at each production level . The pasture system has the highest 

total costs. However , total costs are not directly comparable among 

• 



Table 7 . 

Level 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

,- .... 

.. . 

Growing costs per hundredweight for the pasture , open front, and cont rolled environment 
systems. 

Hogs Marketed Cost 

Open Controlled Open Controlled 
Sows Pasture Front Environment Pas ture Front Envir orunent 

-numbers - -dolla r s -

25 180 312 400 5 . 44 4 . 82 5 .24 . 
50 360 656 801 5 . 02 4 . 67 4 . 83 

75 532 1, 032 1,256 5.09 5.39 5 . 33 

125 885 1,686 2 , 440 5 . 62 5 . 27 5 . 20 

250 1 ,770 3,414 4,943 5 . 58 5 . 21 5 . 15 

375 2,655 5,424 7,704 5.55 5 . 20 5 . 18 

500 3,540 7,302 10,272 5 . 52 5 . 21 5 . 18 

625 4,432 9,252 13,097 5.52 5.18 5 . 12 

750 5,318 11,232 15,601 5 . 46 5 . 17 5.14 

1,000 7, 088 14,886 20,801 5 . 44 5.14 5 . 17 

~ 
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Table 8 . Fini shing costs per hund r edweight for t he pa sture, open f r ont, and cont r ol led envi r onment 
s ystems . 

Hogs Marketed Cos~ 

Open Cont r olled Open Contr olled 
Level Sows Pastur e Front Envir onment Pasture Front Environment 

- numbers - - dol l ars -

1 25 180 312 400 9. 48 8 . 60 8.62 

2 so 360 656 801 8 . 75 8 . 34 8 . 22 

3 75 532 1,032 1,256 8 . 73 8 . 12 8 . 17 

4 125 885 1 , 686 2, 440 8 . 75 7 . 98 8 . 11 

5 250 1,770 3,414 4,943 8 . 71 7 . 99 8.16 

6 375 2,655 5,424 7,704 8 . 68 8 . 02 8 . 20 

7 500 3,540 7,302 10 , 27 2 8 . 65 8 . 02 8 . 20 

8 625 4,432 9,252 13,097 8.65 7. 97 8 . 12 

9 750 5,318 11,232 15 , 601 8. 59 8 . 02 8. 16 

10 1,000 7,088 14 , 886 20,801 8 .57 7.98 8 . 23 

.&:-
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systems at the same level because of the vast differences in t o t a l 

production (with the levels of production based on sow numbers and not 

on the number of hogs produced) . At the tenth production level, the 

pasture system produces 7 , 088 market hogs, the open front system produces 

14,886 market hogs, and the controlled environment system produces 20,801 

market hogs. Nevertheless, if we compare the total cost for the sixth 

level in the controlled environment system with the seventh level in the 

open front system and the tenth level in the pasture system, we see that 

the c ontrolled environment has the lowest cost per hundredweight and the 

pasture system has the highest for production levels of approximately 

7,000 market hogs annually. However, the difference in total cost per 

hundredweight between the two systems is less than $2 . 00 ($20 . 98 as com

pared to $22 . 92). This is no t a large difference when ~onsidering the 

magnitude of price changes that can occur for hogs and for inputs in the 

hog enterprise . 

The long-run average total cost curves for the three systems are 

presented in Figure 10. For the pasture system, the long-run average 

total cost curve declines up to an annual production of 3 , 500 market hogs. 

Beyond this level of production , costs remain r elatively constant. In 

the open front system, costs decline until annual production reaches 

9 , 000 market hogs . For production levels gr eater than 9,000 hogs , costs 

remain comparatively constant . Similarly , in the controlled environment 

system, total cos t s decrease until pr oduccion reaches approximately 9,000 

market hogs annually . Unlike the other two systems , the controlled 

• 
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Table 9 . Total costs per hundredweight f or t he pas t ure, open r r ont , and controlled environment 
systems . 

Hogs Ma r keted Cos t 

Open Controlled Open Controlled 
Level Sows Pasture Front E1~vi r onmen t Pas t ure Front Environment 

-numbers- -dollars -

1 25 180 312 400 26 . 32 24 . 92 24 . 88 

2 50 360 656 801 24 . 63 23 . 74 23 . 12 

3 75 532 1 ,032 1,256 24 . 03 23 . 17 22 . 50 

4 125 885 1 , 686 2 ,440 24 . 35 22 . 81 21 . 65 

5 250 1 , 770 3,414 4 , 943 23 . 53 22 . 43 21 . 37 

6 375 2,655 5,424 7,704 23 . 43 21 . 85 20 . 98 

7 500 3,540 7,302 10 , 272 23 . 17 21 . 78 20 . 94 

8 625 4 ,432 9,252 13 ,097 23 . 19 21 . 06 20 . 21 

9 750 5,318 11,232 15 , 601 22 . 98 20 . 98 20 . 28 

10 1,000 7,088 14,88t> 20 , 801 22 . 92 20.89 20.43 
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systems at the same level because of the vast differences in total 

production (with the levels of production based on sow numbers and not 

on the number of hogs produced). At the tenth production level, the 

pasture system produces 7,088 market hogs, the open front system produces 

14,886 market hogs, and the controlled environment system produces 20,801 

market hogs. Nevertheless, if we compare the total cost for the sixth 

level in the controlled environment system with the seventh level in the 

open front system and the tenth level in the pasture system, we see that 

the controlled environment has the lowest cost per hundredweight and the 

pasture system has the highest for production levels of approximately 

7,000 market hogs annually. However, the difference in total cost per 

hundredweight between the two systems is less than $2.00 ($20 . 98 as com

pared to $22.92). This is not a large difference when ~onsidering the 

magnitude of price changes that can occur for hogs and for inputs in the 

hog enterprise. 

The long-run average total cost curves for the three systems are 

presented in Figure 10. For the pasture sys tem, the long-run average 

total cost curve declines up to an annual production of 3,500 market hogs. 

Beyond this level of production, costs remain relatively constant. In 

the open front system, costs decline until annual production reaches 

9,000 market hogs. For production levels greater than 9,000 hogs, costs 

remain comparatively constant. Similarly, in the controlled environment 

system, total costs decrease until produccion reaches approximately 9,000 

market hogs annually. Unlike the other two systems, the controlled 
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environment system exhibits some diseconomies of size for the 750 and the 

1,000 sow production levels because of increased manure disposal and odor 

control costs at these volumes . Because of the risk and unc ertainty of 

disease and prices, it may be more feasible to expand produc tion by 

setting up a second unit than by expanding the facilities beyond the 3,500 

hog level in the pasture system, and the 9,000 hog level for the two con

finement systems . 

The size of operation needed in order to achieve most of the economies 

of size is less than these two production levels. From Table 9 one can 

see that most of the economies of size in the pasture system have been 

obtained by hog operations producing 2, 000 market hogs annually . For the 

two confinement systems , operations producing 5 , 000 to 7 , 000 market hogs 

annually haveobtained most of the economies of size. Thus, in the absence 

of vertical relationships, it appears that hog operations do not have 

to be of the very large commercial or "industrialized" type of operation 

in order to capture most of the economies of size in hog production . 

Vertical Relationships 

Although vertical relationships were not specifically examined in 

this study, these relationships can have an important impact on the ulti

mate organization of the swine industry . If producers ground , mixed , 

and stored their own feed instead of purchasing feed, then feed costs could 

be lowered by $15 to $20 per ton . For small producers this would be 

possible. Large producers, however , would need to purchase a portion of 

• 
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their feed, since they probably would not be able to raise all their own 

feed. In addition , their operations may not be large enough to J11stify 

the cost of a complete mill. Since feed costs without the cost of medi

cation constitute slightly more than 60 percent of the total cost of 

producti on, anything which affects the cost of feed will alter the size 

of the operation . 

I f large producers a r e able to differentiate their product by 

maintaining tighter quality controls , and if packers are willing to pay 

a premium for this product , then the large specialized hog farm will 

have a compe titive advantage over those smaller operations , where product 

differentiation is not possible . Thus vertical integration, through 

either ownership or contract , along with economy-of-size factors , could 

have an important impact on the swine industry. 
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Table Al . Cost of inputs 1 through 7 pe r head marketed for pasture gestation (dollars). 

Level Build i ng F.quipment Sows Boars Repairs Di sease 

1 0. 33 0. 21 0. 92 1.27 o. 10 0. 19 
2 o. 3J o. 14 0. 92 1.27 0. 08 0. 19 
3 0. 32 0.1 3 0. 93 1.29 0. 08 0.19 
4 0. 32 0.18 0. 93 1.29 0.1 0 0.19 
5 0, )1 0.18 0. 93 1.36 0.10 0. 18 
6 0. 31 0.1 5 0, 93 1.33 0. 09 0.1 7 
7 0. 31 0. 1) 0.9) 1.36 0. 09 0.16 
8 0. 31 0.1 5 0. 93 1. )4 0, 08 0,15 
9 0. )1 0.1 3 0. 93 1. )5 0. 07 0.1 5 

10 o. 31 0,12 0, 9) 1. 35 0. 07 0.15 

Table A2. Cost of in?uts 8 through 14 per head marketed for pasture gestation (dollars) . 

Level Feed 1 Feed 2 Feed 3 Waste Labor Finance 

1 5. 68 o. o o. o 0. 33 1.67 0. 91 
2 5,48 o. o o. o 0, 17 1.42 0, 8) 
) 5.42 o. o o. o 0.11 1.20 o. 82 
4 5. 44 o. o o. o 0. 07 0. 88 0, 85 
5 5.1 0 o. o o. o 0. 03 0, 88 0. 80 
6 4. 99 o. o o. o o. 04 o. 88 0. 77 
7 4, 66 o. o o. o 0, 0) 0, 88 0,75 
8 4,61 o. o o. o 0. 03 0, 88 0. 76 
9 4.60 o. o o. o 0. 02 0. 88 0. 74 

10 4.60 o. o o.o 0, 03 o. 88 0, 73 

Power 

0. 27 
0. 22 
0.20 
0. 23 
0,1 ) 
0.12 
0.11 
0.1 0 
0.1 0 
o. 10 

Death Loss 

0, 0) 
O. OJ 
0. 03 
O, OJ 
0. 02 
0. 02 
0.02 
0. 02 
0. 02 
0. 02 

V, 
~ 
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~able A3 . Cost of inpu t s 1 through 7 per head marketed for pasture f~rrowing (dollars). 

Level Building ~uipment Sows Boa.rs Repairs Disease 

1 1.17 o.42 o.o o. o o.J3 0,85 
2 1.17 0.)7 o. o o. o 0.32 0.85 
J o.69 0.35 o.o o.o 0.22 o.85 
4 0.71 0.39 o.o o.o 0.23 0.85 
5 0.67 0.38 o.o o.o 0.23 0.74 
6 0.67 o.)4 o.o o.o 0.22 0.82 
7 0.67 0.3J o.o o.o 0.20 0.82 
8 0.67 o.J5 o.o o.o 0.21 0.82 
9 o.68 0.30 o.o o.o 0.18 o.a1 

10 o.68 0.28 o.o o.o 0.17 o.a1 

Table A4. Cost of inputs 8 through 14 per head marketed for pasture farrowing (dollars) . 

Level Feed 1 Feed 2 Feed J Waste Labor Fina.nee 

1 J.89 1. 08 2.08 o.o J.6J 1.06 
2 J.89 1.08 2.08 o.o J.08 1.28 
3 J.89 1.08 2.08 o.o 2.78 1.02 
4 J.46 1.09 2.08 o.o 2.77 1.0J 
5 J.46 1. 08 1,82 0,0 2.77 0.93 
6 J.02 0.94 1 .82 o.o 2.77 0.92 
7 J.02 0.94 1.82 o.o 2.77 0.91 
8 3.02 0.94 1.82 o.o 2.77 0.93 
9 J.02 0.95 1.82 o.o 2.77 o.89 

10 J.02 0.95 1.82 o.o 2.77 o.87 

Power 

0.06 
o.04 
o.04 
0.03 
o.oJ 
0.03 
0.03 
0.03 
0.03 
0.02 

Death Loss 

0.29 
0.28 
0.26 
0.25 
0.22 
0.23 
0.23 
0.23 
0.23 
0.23 

\.n 
\.n 



Table AS. Cost of inputs 1 through 7 per head marketed for pasture growing (dollars). 

Level Building ~uipment Sows Boars Repairs Disease 

1 o.5J 0.59 o.o o.o 0.25 0.06 
2 0.53 0.47 o.o o.o 0.21 0.06 
J o. 52 o.45 o.o o.o 0.21 0.26 
4 0.51 0.49 o.o o.o 0.22 1 .J8 
5 0.50 o.47 o.o o.o 0.21 1. 37 
6 0.49 o.44 o.o o.o 0.21 1.)7 
7 0.49 o.41 o.o o.o 0.18 1.36 
8 0.50 o.44 o.o o.o 0.15 1.36 
9 o.47 0.)8 o.o o.o 0.17 1.36 

10 0.,1 0.)7 o.o o.o 0.16 1.35 

Table A6 . Cost of inputs 8 through 14 per head marketed for pasture growing (dollars) . 

Level Feed 1 P'eed 2 Feed J Waste Labor Finance 

1 9.00 o.o o.o o.o 1.07 1.08 
2 8.35 o.o o.o o.o 1.07 0.95 
J 8.35 o.o o.o o.o 1.07 0.95 
4 8.35 o.o o.o o.o 1.07 1.C2 
5 8.35 o.o o.o o.o 1. 07 0.98 
6 8.)5 o.o o.o o.o 1.07 0.95 
7 8.)5 o.o o.o o.o 1.07 0.9) 
8 8.35 o.o o.o o.o 1.07 0.95 
9 8.35 o.o .o~o o.o 1. 07 o.aa 

10 8.35 o.o o.o o.o 1.07 o.87 

----- --- _____,,..-,...__ . -- . --- ........ 

Power 

o.08 
0.05 
o.04 
o.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 

Death Loss 

0.13 
0.12 
0.12 
0. 13 
o. 1 '3 
0.13 
0.13 
0.13 
0.1J 
0.13 

Vl 
O'\ 
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Table A7 . Cost of inpu ts 1 thr ough 7 per head marke t ed fo r pasture f inishing (dollar s ) . 

Level Building Equipmen t Sows Boars Repairs Disease 

1 0.53 0. 59 o.o o.o 0.25 0.06 
2 0.53 o.47 o.o o.o 0. 21 0.06 
J 0.52 o.45 o.o o.o 0.21 0.06 
4 0.51 o.49 o.o o.o 0.22 0.05 
5 0.50 o.47 o.o o.o 0.21 o.04 
6 o.49 o.44 o.o o.o 0.21 0. 0J 
7 0.50 0.41 o.o o.o 0.18 0.0J 
8 0.50 o.44 o.o o.o 0.15 0. 02 
9 o.47 o. )8 o.o o.o 0. 17 0.02 

10 o.47 0.)7 o.o o.o 0.1 6 0.01 

Tabl e A8. Cost of inputs 8 through llr per head ma r keted for pas ture finishing (dollars) . 

Level Feed 1 Feed 2 Feed J Waste Labor Finance 

1 7.49 10.5) o.o o.o 1. 07 1.46 
2 6.95 9.73 o.o o.o 1.07 1.JO 
J 6.95 9.7) o.o o.o 1.07 1.29 
4 6.95 

• 
9.73 o.o o.o 1.07 1.)2 

5 6.95 9.7) o.o o.o 1 .07 1.27 
6 6.95 9.7) o.o o.o 1.07 1.24 
7 6.95 9.7J o.o o.o 1 .07 1.22 
8 6.95 9.7) o.o o.o 1.07 1.24 
9 6.95 9.73 o.o o.o 1.07 1.17 

10 6.95 9.73 o.o o.o 1.07 1.16 

Power 

o.oa 
0.05 
o.04 
o.04 
0. 03 
0.0J 
O. 0J 
0.0J 
0.03 
0.02 

Death Loss 

0. 22 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

V1 
-..J 



Table AS. Cost of inputs 1 through 7 per head marketed for pas t ur e growing (dollars) . 

Level Building ~uip111ent Sows Boars Repairs Disease 

1 0.53 0.59 o.o o.o 0.25 0.06 
2 0.53 o.47 o.o o.o 0.21 0.06 
J 0.52 o.45 o.o o.o 0.21 0.26 
4 0.51 0.49 o.o o.o 0.22 1.J8 
5 0.50 o.47 o.o o.o 0.21 1.)7 
6 0.49 o.44 o.o o.o 0.21 1.37 
7 0.49 0.41 o.o o.o 0.18 1.36 
8 0.50 o.44 o.o o.o 0.15 1.J6 
9 o.47 0.38 o.o o.o 0.17 1.J6 

10 0.,1 0.37 0,0 0,0 0.16 1,35 

Table A6 . Cost of inputs 8 through 14 per head marketed fo r pas t ure growing (dollars) . 

Level Feed 1 Feed 2 Feed 3 Waste Labor Finance 

1 9.00 o.o o.o o.o 1.07 1.08 
2 8.J5 o.o o.o o.o 1.07 0.95 
J 8,35 o.o 0,0 o.o 1,07 0.95 
4 8,35 o.o o.o o.o 1.07 1 ,C2 

5 8.J5 o.o o.o o.o 1.07 0.98 
6 8,35 o.o o.o o.o 1.07 0.95 
7 8,)5 o.o o.o o.o 1.07 0.93 
8 8.)5 o.o o.o o.o 1.07 0.95 
9 8.)5 o.o .o,.o o.o 1.07 0,88 

10 8,35 o.o o.o o.o 1.07 o.87 

Power 

0.08 
0.05 
o.04 
o.04 
0.03 
0.03 
o.oJ 
O.OJ 
0.03 
0.02 

Death Loss 

0.13 
0.12 
0.12 
o.1J 
o. ◄ 3 
0.13 
0.13 
0.13 
0,1) 
0.13 

V, 

°' 
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Table A7 . Cost of inputs 1 thr ough 7 per head marke t ed fo r pastur e finishing (dollar s ) . 

Level Building F.quipment Sows Boars Repairs Disease 

1 0.53 0. 59 o. o o. o 0.25 0. 06 
2 0.53 o.47 o. o o. o 0. 21 0. 06 
J o • .52 o.45 o. o o.o 0.21 0. 06 
4 0. 51 o.49 o. o o. o 0. 22 0. 05 
5 0 . 50 o.47 o. o o. o 0. 21 o. 04 
6 o.49 o.44 o. o o.o 0. 21 0. 0.3 
7 0. 50 o.41 o. o o.o 0.1 8 0. 0.3 
8 0.50 o.44 o. o o.o 0.1 5 0. 02 
9 0.47 0. 38 o.o o. o 0.1 7 0. 02 

10 0.47 0.J7 o. o o. o 0.1 6 0. 01 

Table AB. Cost of inputs 8 through 14 per head marketed for pasture finishing (dollars) . 

Level Feed 1 Feed 2 Feed J Was t e Labor Finance 

1 7.49 10.53 o. o o. o 1. 07 1.46 
2 6, 95 9.7) o. o o.o 1. 07 1 . 30 
J 6.95 9.7) o. o o. o 1. 07 1.29 
4 6.95 

• 
9.7) o. o o.o 1. 07 1. )2 

5 6.95 9. 73 o.o o.o 1. 07 1.27 
6 6.95 9.73 o.o o.o 1.07 1.24 
7 6.95 9.73 o.o o.o 1 . 07 1.22 
8 6.95 9.7) o.o o. o 1. 07 1 . 24 
9 6.95 9.7) o.o o.o 1. 07 1 . 17 

10 6. 95 9. 73 o. o o. o 1 . 07 1 . 16 

Power 

0. 08 
0. 05 
0. 04 
o.04 
0. 03 
0. 0J 
0. 0J 
o.oJ 
0. 03 
0.02 

Death Loss 

0. 22 
0.20 
0. 20 
0. 20 
0.20 
0. 20 
0. 20 
0.2 0 
0.20 
0.20 

V, 
-..J 



Table A9 . Cost of inputs 1 through 7 per head mar keted for open front gestation (dollar s) . 

Level Building Elluipment SGWB Boa.rs Repairs Disease Power 

1 o.47 0.79 -0.0J o.45 0.36 0.22 0.20 

2 0.39 0.73 -0.02 0.28 0.32 0.19 0.16 

3 0.30 0.60 -0.02 0.18 0.25 0.17 0.13 

4 0.31 o.64 -0.02 0.19 0.24 0.16 0.14 

5 0.31 0.61 -0.02 0.15 0.23 0.14 0.13 
6 0.2J o.4J -0.02 0.09 0.15 0.12 0.09 

7 0.22 o.42 -0. 02 0.08 0.15 0.11 0.09 

8 0.20 o.J8 -0.02 0.06 0.14 0.10 o.oa 
9 0.20 o.Ja -0. 02 0.05 0.13 0.10 o.oa 

10 0.20 0.38 -0.02 0.06 0.14 0.09 o.oa 

Table AlO . Cost of inputs 8 through 14 per head mar keted for open front ges t ation (dollar s) . 

Level Feed 1 Feed 2 Feed J Waste labor Finance Death Loss 

1 4.68 o.o o.o 0.12 o.87 1.48 0.02 

2 4.29 o.o o.o 0.10 0.80 1.)4 0.02 

J J.99 o.o o.o 0.13 0.75 1.14 0.02 

4 4.08 o.o o.o 0.11 0.75 1.14 0.02 

5 J. 78 o.o o.o 0.14 0.82 1.12 0.02 

6 J.49 o.o o.o 0.24 0.77 0.92 0.02 

7 J.46 o.o o.o o.2J 0.76 0.91 0.02 

8 J.15 o.o o.o 0.22 0.75 o.86 0. 01 

9 J.11 o.o o.o 0.28 0.74 o.85 0.01 

10 J.lJ o.o o.o 0.28 0.75 o.85 0.01 

- -......... -----

V, 
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Ta~le All . Cost of inputs i tjrough 7 per head marketed fo r open front far r owing (dollars) . 

Level 

1 
2 
J 
4 
5 
6 
7 
8 
9 

10 

"' . 1 A- ? .1.ao e .i.-. 

Level 

1 
2 
J 
4 
5 
6 
7 
8 
9 

10 

Building Equipment Sows Boars Repairs Disease Power 

1. lJ 0.95 o. o o.o o. 59 1.46 0.58 
0.94 o.84 o. o o.o 0.51 1.)9 . o.49 
0.60 0. 54 o.o o.o 0.32 1.36 o.J1 
0.54 0. 52 o.o o.o 0.27 1 .)4 O.JO 
0. 5J o.42 o.o o.o 0.26 1.19 0.29 
0.53 o.41 o.o o.o 0.23 1. 18 0.28 

0.54 0.39 o. o o. o 0.2) 1.17 0.27 
0. 52 0. 39 o. o o.o 0.2) 1.16 0.28 
0. 50 0.38 o.o o. o . 0.22 1. 16 0.27 
0. 52 0.39 o.o o.o 0.22 1.1 5 0.27 

Cost of inputs 8 t~rough 14 per ~ead marketed for open front farrowing (dollars) . 

Feed 1 Feed 2 Feed 3 Waste Labor Finance Death Loss 

4. )6 1. 08 2. 08 o. 14 2.98 1.99 o.04 
4.36 1.08 2.08 0.12 2.98 1.78 0.04 
4.)5 1.08 2.08 0.10 2.96 1. )1 o.04 
4.36 1. 08 2.08 o. 09 2.85 1.22 o.04 
4. 36 1. 09 2. 08 o. 10 2.77 1. 14 o. 04 
3.88 1. 09 2.08 0.16 2. 76 1.11 O. OJ 
3.88 1. 08 2. 08 0.1 5 2.68 1.11 0.03 
J .40 0.94 1.82 0.1 5 2. 68 1. o6 o.oJ 
3. )9 0.94 1. 82 0.18 2.47 1.03 J.0J 
J.J9 0.94 1.82 0.18 2.38 1.04 0.03 

u, 
I.O 



Table Ai3 . Cost of inputs 1 thr ough 7 per head marketed for open f r ont gr owing ( dollars). 

Level Building F,quipment Sows Boa.rs Repairs Disease Power 

1 0.28 0. 32 o. o o.o 0.17 0.23 0.10 
2 0.23 0.25 o. o o. o 0.14 0.22 0.07 
3 0. 23 o.42 o. o o. o 0.17 1.52 o. 09 4 0.19 o.4o o. o o.o 0.14 1.49 0.08 
5 0.19 0. )4 o. o o.o 0.13 1.43 0. 07 
6 0.19 0.29 o. o o. o 0.11 1.41 0.06 
7 0.19 0.31 o. o o. o 0.11 1.41 0.07 
8 0.19 0.31 o. o o.o 0.11 1.39 0.07 
9 0.19 0. 30 o. o o.o 0.11 1.38 0.06 

10 0.1 9 0.28 o.o o.o o. 10 1.37 0.06 

Table Al 4 . Cost of inputs e through 14 per head mar keted for open front gr owing (dollars) . 

Level Feed 1 Feed 2 Feed 3 Waste Labor Fina~ce Dea t h Loss 

1 8.40 o. o o. o 0. 08 o.49 0. 82 0 • .54 
2 8.40 o. o o. o 0. 07 o.42 0.72 0.52 
3 7.88 o. o o. o 0. 09 0.81 o.86 0.60 
4 7.88 o. o o. o 0.07 0.77 0.79 0.59 
5 7.88 o. o o. o 0.1 0 0.78 0.76 0. 58 
6 7.88 o.o o. o o. 18 0.79 0.73 0.58 
7 7.88 o. o o.o 0.18 0.80 0.74 0. 58 
8 7.80 o. o o. o 0.18 0.81 0.74 0.58 
9 7.80 o. o o.o 0. 22 0.78 0.73 0.58 10 7.80 o. o o.o 0.22 0.77 0.72 0. 57 

(J'\ 
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Table AlS . Cos t of inputs 1 tn r ough 7 per head marketed f o~ open f ront f inis hi ng (dolla rs). 

Level Building ~uipment Sows Boars Repairs Disease Power 

1 0.28 0.32 o. o o.o 0.1 7 o.~7 0.11 
2 0.23 0.25 o.o o.o 0.14 0.20 o.07 
J O. JO 0.)2 o. o o.o 0.1? 0.17 0.09 
4 0.)2 0.32 o.o o.o 0.16 o.65 o.os 
5 O.Jl 0.24 o.o o.o 0.14 0.62 0.07 
6 0.32 0.20 o.o o.o 0.12 0.60 0.06 
7 O.J2 0.21 o. o o.o 0.12 0.60 0.06 
8 o. 31 0.21 o.o o.o 0.12 0.59 0.07 
9 o. 31 0.21 o.o o.o 0.12 0.58 o.o6 

10 0.31 0.20 o.o o.o 0.12 0.57 0.06 

Table Al6 . Cost of inputs 8 through 14 ?er head narketed for open front finishing (dolla r s) . 

Level Feed 1 Feed 2 Feed J Waste Labor Finance Death Loss 

1 6.72 9.5) o.o 0.12 0.60 1 .58 o.4o 
2 6.72 9.53 o.o 0.09 0.54 1.)9 o.J8 
3 6.JO 9.5) o.o 0.18 0.50 1.14 o.J7 
4 6.JO 8.89 o.o 0.13 o.4J 1.10 0.)7 
5 6. )0 8.89 o.o 0.20 0.58 1.05 o.J? 
6 6.JO 8.89 o. o 0. 39 0.56 1.04 0.37 
7 6.30 8.89 o.o o.)8 0.57 1.05 0.37 
8 6.24 8.80 o.o 0.38 0.60 1 .04 o.J? 
9 6.27 8.80 o.o o.49 0.60 1.05 o.J? 

10 6.24 8.80 o.o 0.48 0.58 1.03 o.J? 

°' I-' 



Table Al7 . Cost of inputs 1 through 7 per head marketed for controlled envi ronmen t gestation (dollar s) . 

Level Building ~uipment Sows Boars Repairs Disease Power 

1 1.01 1.12 -0.02 0.35 0.61 0.14 0.22 

2 0.70 0.82 -0.02 0.23 o.43 0.13 0.16 

3 0.56 0.72 -0.02 0.15 o.J6 0.12 0.14 
4 0.48 0.62 -0.02 0.11 0.28 0.10 0.12 

5 0.47 0.60 -0.02 0.10 0.27 0.09 0.12 

6 0.36 o.44 -0.02 0.05 0.18 0.08 0.09 

7 0.35 o.43 -0.02 0.05 0.18 0.08 0.08 

8 0.JJ 0.39 -0.02 o.04 0.17 0.07 0.08 

9 0.JJ o.41 -0.02 O.OJ 0.17 0.07 o.oa 
10 0.33 o.4o -0.02 0.03 0.17 0.06 0.08 

Tabl es Al8 . Cost of inputs 8 through 14 per head marketed for cont roll ed environment ges t a t ion (doll a r s ). 

Level Feed 1 Feed 2 Feed J Waste Labor Finance Death Loss 

1 J.54 o.o o.o 0.12 o.68 1.96 0.02 

2 J.41 o.o o.o 0.08 o.66 1.52 0.02 

3 J.18 o.o o.o 0.11 0.62 1.32 0.02 

4 2.74 o.o o.o 0.08 0.52 1.1.0 0.02 

5 2.53 o.o o.o 0.11 0.56 1.07 o. 01 

6 2.38 o.o o.o 0.17 0.54 o.89 0.01 

7 2.38 o.o o.o 0.20 o.54 o.87 0.01 

8 2. 16 o.o o.o 0.20 0.53 0.82 0.01 

9 2.17 o.o o.o 0.26 0.53 o.8J 0.01 

10 2.17 o.o o.o o.JJ 0.53 o.8J 0.01 

• 
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Table _~.19. Cost of inuuts l through 7 per head marketed for con::rolled environment farrowing (dol lar s) . 

Level Building F,quipment Sows Boars Repairs Disease Power 

1 1. 08 0.97 o.o o.o 0.59 1 .25 0.10 
2 o.87 0.90 o.o o.o 0.52 1.20 o.6J 
J 0.56 0. 58 o.o o.o O.JJ 1.18 o.41 
4 0.61 o.84 o.o o.o O.J5 1.04 O.J8 
5 0.56 0.75 o.o o. o 0.32 0.93 0.37 
6 0.57 0.72 o.o o.o 0.29 0.93 0.38 
7 0. 56 0.71 o.o o.o 0.28 0.93 0.37 
8 0. 57 0. 72 o. o o.o 0.28 0.92 0.37 
9 0.55 0. 70 o.o o. o 0.28 0.92 0. 36 

10 0. 56 0. 71 o. o o.o 0,28 0.91 o.J7 

Table A20. Cost of inputs R throneh 16 per head marketed for controlled environnent farrowing (dollars). 

Level Feed 1 Feed 2 Feed 3 Waste Labor Finance Death Loss 

1 J .74 1,08 2.08 0.11 2.56 1.96 o.04 
2 3.74 1. 09 2.08 0.1 0 2.55 1.76 o.04 

3 J .74 1. 08 2. 08 0.09 2.54 1.28 0.03 
4 3.18 1. 08 2.08 0.06 2.47 1.34 0.03 
5 3. 18 1.08 2. 08 0. 08 2.J9 1 .25 O.OJ 
6 2.83 1. 08 2. 08 0.12 2,39 1.23 O.OJ 
7 2.83 1.08 2,08 0.1 3 2.20 1.36 0.03 
8 2.47 0.94 1.82 0, 13 2.14 1.18 0.03 
9 2.47 0.94 1.82 0.16 2.11 1.16 0.03 

10 2,47 0.94 1. 82 0.20 2.11 1.17 o.oJ 

°' w 



iable A21 . Cost of inp~ts l throJg~ 7 per heac mar~eted for co~trollec environment growing (dollars). 

Level Building F,qu1pment Sows Boars Repairs Disease Power 

1 0.61 0.65 o.o o. o 0.35 o. 18 0.26 

2 o.48 0,46 o.o o.o 0.20 0.18 0.20 

J o.4J 0. 55 o.o o.o 0.26 1.43 0.18 

4 0.38 o. 51 o.o o.o 0.22 1.40 0.17 

5 0.38 o.44 o.o o.o 0.20 1.35 0.16 

6 0.38 0.43 o.o o.o 0.18 1.35 0.17 

7 0. 39 0. 42 o. o o.o 0.18 1.35 0.17 

8 0. 38 0,42 o.o o.o 0.18 1.33 o. 16 

9 O.J8 o.41 o. o o. o o. 18 1.32 0.16 

10 0, 38 0.41 o. o o. o 0.18 1.32 0.16 

Table A22 . Cost of inputs 8 through 14 oer head marketed for cont~olled environmer.t growing (dollars). 

Level Feed 1 Feed 2 Feed 3 Waste Labor Finance Death Loss 

1 8.1 0 o. o o.o 0. 08 o.68 1.24 0.15 

2 8.10 o. o o. o 0.07 o.49 1. 01 0.15 

3 7, 59 o. o o. o 0.08 0.73 1. 07 0.18 

4 7. 59 o. o o.o 0.07 0.72 0.98 0.18 

5 7.59 o. o o. o 0. 09 0.76 0.94 0.18 

6 7.59 o. o o. o 0.15 0,79 0,95 0.18 

7 7,59 o. o o.o 0.17 o.Bo 0.94 0.18 

8 7 . 51 o. o o. o 0.17 0.78 0.93 0.18 

9 7, 52 o. o o. o 0.21 0,79 0.93 0.18 

10 7, 52 o. o o. o 0.26 0. 78 0.94 0.18 

°' J:-. 
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Table A23. Cost of inputs 1 through 7 per h~ad m~rketed fo= co~trolled environment finishing (dollars). 

Level Building ~u1pment Sows Boa.rs Repairs D1se&8e Power 

1 o.62 o.65 o.o o.o 0.35 0.20 0.26 
2 0,48 0,46 o.o o.o 0.26 0.15 0.21 

3 0,74 0.59 o. o o.o 0.37 0,13 0.27 
4 0.63 o.48 o. o o. o 0.29 0.60 0.24 

5 o. 66 0,46 o. o o.o 0.29 0,57 0.24 
6 o.6J 0,46 o.o o. o 0.26 0.57 0.24 

7 o. 64 o.43 o. o o. o 0.25 0.57 0.23 
8 0. 63 o.44 o. o o.o 0.25 0.56 0.24 

9 o.63 0,42 o. o o. o 0.25 0.55 0.23 
10 o.64 o.44 o. o o. o 0.25 0.55 0.23 

°' Table A24. ~ost ...if inp..ics () t.1rough 14 per head marketed for controlled environmental finishing. (dollars) .VI 

Level Feed 1 Feed 2 Feed 3 Waste Labor Finance Death Loss 

1 6,5) 9.18 o. o 0.11 o.64 1.61 0.11 
2 6.53 9.18 o. o 0.09 o.48 1.37 0.10 
3 6.12 8.57 o.o 0.17 0,57 1.59 0.10 
4 6.12 8,57 o. o 0.13 o.47 1.44 0.09 
5 6.12 8.57 o.o 0.17 0.56 1.4) 0.10 
6 6.12 8.57 o.o 0.31 0.58 1.43 0.10 
7 6.12 8.57 o. o 0.36 0.58 1.42 0.10 
8 6.06 8.48 o.o 0.36 0.57 1.41 0.10 
9 6. 06 8~48 o.o o.47 0.58 1.41 0.10 

10 6. 06 8.48 o.o 0.58 0.59 1.43 0.10 
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Additional copies of this publication can be obtained 
by writing the Center for Agricultural and Rural 
Development 578 East Hall, Iowa State University, 
Ames, Iowa 50011 . Price is $2 each . A listing of all 
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