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Agriculture in general and the swine industry in partic ular continue to evolve 
and change. One of the f ew things that we know with certainty is that tomorrow's 
food and fi ber industry will not be the same as todays. Change i s inevitable. For 
those of us involved in t he swine industr y -- be that as pr oducers, processors, 
marketers, consumers and even as academics - - we need to be concerned about 
tomorrow's changes. We need to think about the future in order to position ourselves 
to anticipate, direc t, and benefi t from these changes in the world around us. A 
problem situation that is ant icipat ed is one that is partially solved. 

The purpose of t his paper is to look at the structure of the hog pr oduc tion 
industry from both his torical and futuristic perspectives. Focus wil l be on changes at 
the farm produc tion leve l including number and size of farm s, new produc tion 
technology, and management cont rol as influenced by on-farm and off- farm 
institutional and t echnologica l changes. The bottom-line question to t he producer i s 
" A m l competitive today? Can l be competitive tomorrow?" 

II. SlZE and NUMBER of FARMS 

A. A H istorical Perspecti ve 

Tota l farm numbers in the United States have decl ined over one per cent (1%) per 
year during the last decade. As presented i n Table l, the change has accelerated in 
more r ecent years. The loss of over 60,000 farm units in 1985 , a 2.7% annual decline , 
was the largest abso lute annual drop during the last decade. Such a demographic 
change r e flec t s the adverse economic situat ion being exper ienced by many of 
agri c ulture 's com modi ties. 

Swi ne producers are no exception to thi s reduction in far m operati ons. In fact 
the number s presented in Table l describing changes for all of agr icu l ture probabl y 
unders tate the case for corn1ner c ia l agriculture in gener a l but certainl y understate the 
reduct ion of swine producing farms. C hanges during t he l 980's in the popul.:::i tion o f 
hogs and hog farms in t he U . S. as presented in Table 2 indica te sorne drarna ti c 
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changes. The reduc tion in number of hog farms averages an annual decline of eigh t 
percent(&%). This recent rate of decline is more rapid than was our experience during 
the pr evious gener a ti on. Going back to the year 1950 when the peak of more than 2 
million hog producer s was reached in the U.S. and ca lculating to 19&0, an average 
annual rate of decline of about 2.2% wou ld r esult. The gis t is that the rate of change 
in declining hog opera tions has accelerated in mor e recent years. However, these 
gross descriptions of changes in the hog farm demographics mask the changes 
occurring within the hog production industr y with regard to distribution of fa rm si ze. 

Within the hog production industry, the distributional shifts in size of hog farms 
has been dramatic. The numbers in Table 2 suggest that the average si ze of hog farm 
has been steadily increasing but the rapid shift to larger farm units and thei r 
increasing dominance in the commercial swine produc tion industry deserves some 
emphasis. Data presented in Table 3 suggests that the hog farm size with more than 
500 head in inventory and probably selling in the neighborhood of 1000 head or more 
per year are becoming dominant;- Since 1980 thei r share of hogs in inventory· and 
presumably their production share has increased from 42.0% in 1980 to 56.4% in 
1986. Combining the two largest ca t egories in Table 3, it is seen that over 90% of the 
hogs are on about 27% of the hog farms. 

Swine producing farms with over 500 head in inventory have in the 1980's 
increased in individual farm size. Data in Table 4 indicat es tha t the varied number of 
these hog farms is consistent with the hog cyc le but tha t the long-term trend is for 
these larger farms to increase in individual farm si ze if not in absolute total number 
of farms. It appears certain that the relative importance of these larger farms in the 
total hog produc tion industry will inc rease. 

B. Reasons for Change 

Why has the struc ture of the hog produc tion industry changed? Will this 
direction of change conti nue in the future? Answers to these type of questions can 
help us antici pate the number and organiza tional format of the hog farms in the 21st 
cen tury? 

l. Macro or Big Picture Considerations 

a. Produc tion 

The det eriora tion of the econom ic post t1on of agric ulture producers in general 
i s ev idenced by the cont inuous decl ine in aggrega te U .S. farm equity si nce 19&0. 
A lthough aggregate debt levels have declined since 1982, equity value has been lost 
because of the even faster rate of decline in farm real estate values. The decli ne in 
land prices can be partially explained by incr easing g loba l capacity to produce i:;r ain 
crops and subsequen t reduction in exports. This loss in export demand resul ts in lower 
grain prices which transla tes to negative profits in c rop production and subsequent 
reduc tion in land values. The impac t upon the hog sec tor, in the short run, 1s cheaper 
feed prices . These type of scenarios in the p.:ist have ployed into something c.:i lled the 
hog cyc le; i.e. cheap feed encourages an increase in hog produc tion in an ul te1npl to 
add value to the corn tha t is produced by the f.:i rmcr - fec<.Jcr und cventu.:i ll y results in 
depressed hog prices. Will history rcpc..it or w ill the struc ture of the swine industry 
change? 
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b. Consumption 

Consumption of pork in the U.S. on a per ca pi ta basis has declined from a peak 
of 78.7 pounds in 1971 to an estima ted 58 .4 pounds per capita in 1987. If a different 
year i s se lec ted to initiate the consumption comparison, the situation may not appear 
quite so alarming. Table 5 contains annual U.S. consumption per capita data for pork, 
poultry, and fi sh from 1975 to 1985 . As demand for pork has so ftened, a concomitant 
increase in both poultry and fish has taken place. 

Price analysis of the pork sector by M. Ingco suggests tha t demand has shifted 
negatively since the late 1970's. That i s, the inflation-adjusted price for any given 
amount of pork consumed today is less than it was in the la t e 1970's. To be 
emphasized is that consumption is not equivalent to demand. It is assumed that all 
pork available will be consumed. The question is "what price will clear the market?" 
As seen in Table 5, per capita pork availability in 1983, 1984, and 1985 varied. only 
slightly. Yet in inflation-adjusted dollars, the price fell in both 1984 and 1985. The 
concern i s whether this apparent decline in pork demand can be slowed down or even 
reversed. 

The factors that influence demand include income, population, prices of 
substitute and complementary produc t s, and c hanges in tastes and preferences. We 
can hypothesi ze that pork demand is influenced by concerns and perceptions about 
nutr ition and health, food safety, availabil ity of pork products with built-in consumer 
services t ai lored for dual -earner households including the yuppie couples, and re tail 
portions of size targeted for the single parents and singles. The fresh mea t market 
shar es for consumer segmen t s are compared in Table 6 for the years 1983 and 1985 . It 
is evident t hat the consumer segments labe led as ac tive and health consci ous are 
becoming increasingly important to the demand for meat and to eventual welfare of 
the pork producer. Will t hese t rends continue? Can the demand for pork be enhanced 
such that pork can hold its own or even inc rease its share of the consumer's food 
expenditure? 

c . Marketing Struc ture 

How hogs are marketed can influence the idea l size of hog operation and the 
t ype of hog produced. Marke t weight hogs in Canada are so ld on the basis of car cass 
weight and backfat thickness. Ontar io hog producer s sell through a cen tra lized 
marketing agency. In the U.S., the number and percentage of hogs so ld on some type 
o f grade and y ield basis has been inc r eas i ng over time but as of 1985 was stil l onl y 
16. 2% of the m ar ket weight hogs sold. Direc t purchases o f hogs to inc lude buying at 
country buying stations has inc reased to 84 .2% of a ll market weight hogs so ld in 19S5 . 
The compensa ting loss has been in the num ber of hogs so ld through terminal marke ts 
and auct ion sa les. As the market i ng sys tem changes, the pr ice discoveq techniques 
used by all partic ipants i n the hog marketin g chain changes. How must hog producers 
tai lor the ir own operat ion to discover the prices for vari ous types of hogs c..tnd how wtll 
they change their live produc t to optirnizc their returns Crom thi s rnurkct? 

d. Policy 

Legis lation and resultrng polrc res <lt the 11.Jtion<ll, Sldtc or pr ov111<..1.rl, .. .111cl loc .. .d 
level can have dcterrnrn<lnt rrnpar ts upon the org<lni?.;Jt1on/opcr.1t1011 of 111d1·11clu.1I 
swine f;,irrns .Jnd upon the s1ruc t11rc ol the over.JI! c;w 111e pn.lu11c11.lri rnchr-,trr . 
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Illustra tive examples might include: l. environmental pro tec tion polic ies that close ly 
monitor air and ground water quality; 2. an imal welfare policies that limit animal 
population density and living conditions; ) . tax legis la tion which changes the 
profitabili t y of capital-intensive e.g. confinement housing , relative to less capital 
intensive f acilities or vice ver sa. As our respective developed na tions become even 
more developed and less rura l, who among us expec ts to have less leg isla tion that 
impac t s upon animal produc tion prac tices? 

2. Micro or Farm Level Considera tions 

The demographic data indicate the decline in number of hog producing 
operations and increased size of those remaining. An explanation of these changes 
usually revolves around the concept of economies of size. 

The theory of economies of size maintains that total cost per unit of production 
declines as a result of increasing the amount of production. This reduc tion in cost in 
the short run is from fuller utilization of a given-sized farm; e.g. farrowing house, 
nursery, grower-finisher of a given size. Over a longer period of time where size of 
facilities can vary, economies of size occur because the lowest cost plant or building 
capacity has been identified and r eached. As conceptually illustra ted in Figure 1, the 
short- run average cost curves (SAC) could represent the current swine operation 
whereby cos t s decline if the current facilities are fully utilized. But as expansion 
occurs via more intensive use of facilities, there comes a point where additional 
building capacity is needed and construc ted. Conceptually, the farm shifts to another 
SAC that enables more production, and ideally lower cost as the farm expands. The 
concern from a practical view is at wha t size of farm might costs ac tually increase 
rather than decrease because expansion has resulted in a size of business that exhaus t s 
current managerial ability and/or goals. 

Further explanation of economies of size should inc lude the idea of technical 
and of pecuniary advantages. The economies of size due to technica l advantages are 
wher e the fixed costs associated with owner ship of durable asse t s; e.g. swine facilities 
and equipment, are spread over a larger amount of produc tion. The issue here is how 
intensively are the building facilities, equipment and breeding stock being used. 
Generally speaking, the higher the amount of hog production from a given sized 
facility, ce t er is paribus, the lower will be the fixed cost of ownership associa ted with 
the dura ble assets per unit of produc ti on . 

The pecuniary economies of si ze r elate to the marketing progr am for both the 
inputs purchased and the hog output so ld. Most typica lly, the pr ice discounts 
associa ted with bu l k volume purchases o f f eedstuffs, rnedicin ia l suppl ies etc. are 
wher e the price advantages are gained on the input side. Regarding the pr i ce 
advan tages gained per unit o f hog sales, the question i s whether ,ind how much price 
advantage can be gained by lar ge hog opera tors. U tili za ti on o[ techniques such as 
direc t sales same-day ki ll and pric i ng agree1nen ts with slaughter firm s, utiliza ti on of 
forward pricing tools that require a defined rninimu1n size , and comm uni ca tions 
technology relaying instantaneous price data are possible tuc t1cs th..it could be 
employed to give a price advantage. 

E.v 1dence of econom ics of size exis ting i11 the redl worlJ ol hog e11tn.:p1e11curs 
can be presented via cos t of production dd ta. Farrn rcrord d.it,1 frorn 1\\1d11ga11 
farrow-to-finish producers enrolled 011 the Tl.:Lr:·,\1~ 1\I find1w1.il r e.:< ord-lwcp inl; sptc.:111 
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provides support for the no tion tha t large producer s have lower feed cost , lower non
feed vari able cos ts, and l ower fi xed expenses per uni t o f pr oduc t ion. (See Tables 7,8 
and 9) Anal ysis by Van Arsda l l o f Illinois data for year s 1980- 83 ind ica tes a feed cos t 
advantage of $0.44 per 1000 cw t pr oduced in favor o f larger producers. This cost 
would be influenced by bo th physica l produc tion e ffic ienc ies and by prices paid for 
feed. Cost of produc tion da ta compiled by USDA and presented in Table 10 indicates 
cost economies for feed, non-feed variable, and fi xed expenses per c wt of production 
up to 10000 head produced annually on a farrow-to-finish opera tion. Of concern in 
anticipating and planning optimal farm si ze i s whether and when the long-run average 
cost curve turns up. That is, do diseconomies of size eventually occur that limit farm 
size. A study by Crall, et. al. in 1975 developed long-run average cost curves for 
three systems of farrow-to-finish swine produc tion. As presented in Figure 2, the 
pasture system had cost economies up to 3500 head per year. The open front system 
has declining costs up to an annual produc tion of 9000 head per year. The 
environmentally controlled system also had cost economies until approximately ?OOO 
market hogs were produced annuall y. All cost curves appeared rather flat, or constant 
cost, over quite a range of produc tion. Each individual farm can have a different 
optimal size based on managerial ability to control resources but we are concerned 
with the collection of swine producing farms in total. That is, what will this industry 
look like going into the 2 lst century? 

A warning or caveat is appropriate regarding interpretation of this type of 
cost-of-production data. Large si ze alone is not a guarantee of success. There is an 
immense degree of variability of performance within any si ze category. Many smaller 
producers do indeed have costs tha t are as low or lower than larger producers. Also 
survey data and actual farm record data are subjec t to the impac t of survivors. Those 
who are today's large producers have obviously survived and grown. Those who have 
grown are hypothesi zed to have been the more financ i ally success ful. This selection 
process based on financial ability would obviousl y result in dat a indicating that larger 
producers have lower cos t s than smal l producer s. The bottom line rule-o f - thumb is to 
get be tter before getting bigger. 

Dat a presen ted in T ab le 11 indica t e some t echnica l e ffi c iency di fferences tha t 
would result in economies o f si ze. Evident in this da ta i s t ha t as size o f the hog 
oper ation inc r eased, ther e was improved effi ci ency with respec t to use o f f eed, labor, 
breeding stock, and ca pi ta t resources . 

Our observa t ions on the char ac teri st ics associa ted with the lar ge swine 
producers that resul t in economies of size include use o f specia li zed confinement 
swine ho using, scheduled use of far row ing faci lities by gr ouping sows, earl y weaning 
permitted by hot nurseri es, rebreeding of sows on first hea t per iod, terminal c ross
breeding program for gr owthier pigs , breeding stock genera ted frorn separa te her d or 
purchased from supplier wi th produc t ion recor ds, ra t ions balanced to nu trient 
requi rement s for at least f ive different phases of pr oduction, a he<l l th program that 
focuses on t he breeding her d, and a hea l thy environm ent i n which t he pigs can thr i ve. 
In addition to t hese production practices arc the manageria l .:ittention to de tai ls that 
incl udes an excellent finan cial and production record-keeping sys tern, recognition of 
debt-servici ng ability, and production details as sanitat ion <lnd feeder adjustrncnts, 
e tc . 

Given the se ge11cr...1l observut1ons on wh...it producers h..ivc dolle to be 
cornpe t i t1vc in the p...ts t ~rnd prcse11t, wh,1t ,1bo11t the future? \\ <' expect < h..111 gcs to 
con t 111ue .:is rapid l y .:is h...ts been the l·l'>l' ill the r ecen t p.ist. We t11r11 !low to '>0111e o[ 
these on-going .:ind cxpcc tC'cl ch..ing<''> for the future . 
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UL FUTURE CHANGES 

In the future, swine producers will be competing in an indus try with variable and 
probably tighter profit margins. Swine entrepreneurs will need to continually improve 
their efficiency of production. Technologica l and other changes to improve efficiency 
and requiring benefit/cost evaluation before adaption will now be discussed. 

A. Use of Antibiotics 

The question of whether or not the low-level use of antibiotics in animal feeds is 
a human health hazard is one of the most fully studied scientific subjects in recent 
years . Hundreds of research reports are available and numerous symposia have been 
held . However, this issue continues to be one of the most controversial of all facing 
swine producers in the future. It is estimated that this practice provides a cost 
savings of about $100 million a year in feed and other costs for livestock producers, 
and $3.5 billion a year for consumers (Hays et al. 1981). Jus tification for use of 
antibiotics in livestock feeds is predominately related to animal health: inc reases in 
animal weight, increases in efficiency of feed utilization, inc reases in reproduction 
efficiency and decreases in morbidity and mortality (Hays et al., 1981). Penicillin and 
tetracyclines are among the most e ffec tive and least expensive of the antibiotics used 
in animal feeds. Table 12 shows the type of improvement expected in performance of 
young pigs when antibiotics are include d in the diet (Hays and Black, 1985). 

Pressure has been mounting by consumer groups, the Food a nd Drug 
Administra tion (FDA) and others on the theoretical grounds tha t s ubtherape utic use of 
an tibiotics may result in antibiotic-resistant bacteria in ani mals that could be 
transmitted to humans. The potential result would be that the effectiveness of 
certain human antibiotics used in treating diseases would be compromised. Recent ly, 
the Center for Disease Control and the Los Angeles County Department of Health 
reported that they had tracked antibiotic-resistant salmonella in 45 victims of a 
California outbreak to undercooked meat, which was then tracked to the slaughter 
houses and from there to the dairy farms where the cattl e were routinely trea ted with 
small doses of an tibiotics (Spika et a l., 1987) . Beca use of thi s continued pressure and 
heightened awareness from health officials and the American public, use of penicil lin 
and the te tracyclines will be res tric ted a nd possibly even banned for use in swine a nd 
other livestock production in the nex t 5 to 10 years. 

Sul fa res idues in pork continue to plague the swine industry a lthough the 
viola tive rate has been reduced to be low six percent (Tab le 13). Concern is for the 
sma ll pe rcentage of the huma n popu la tion that is hype rsensitive to sulfa and may 
develop a llergic reac tions af te r consuming low levels of sulfa that may be present in 
meat. Inc reased efforts on the part of the USDA Food Safety Inspection Service will 
inte nsify the moni toring program for residues in meat with urine be ing col lected from 
pigs a t s laughter for sulfa screening. Presuming that hog identifica t ion sys tems are in 
place, farms found to be mar ke ting pigs with su lfa residues will bear the cost of 
having a marketing embargo placed on the farm and having the pork carcasses 
condemned a t the packing plant for con taini ng res idues. 

B. 13iotechnology 

According to (FDA) s tudy on veterinary biotechnology , at leas t 92 U.S. firms a re 
engaged in bio technology research. About two-thirds of these companies are less than 
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10 years o ld and were crea ted expressively for biotechnology research and 
developmen t. FDA pred icts rnor e than 200 veteri nar y produc t s and processes made 
possib le thr ough biotechno logy could emerge from t hese projec t s, with two-thi rds of 
these avai lable for use in two to f i ve years. Most of t he produc ts fall wi t hin four 
m ajor areas: 

disease diagnosi s, pr even tion and t reatment; 
nu trition, growth and reproduc tion; 
lar ge sca le produc t ion o f genetically engineer ed produc t s; and 
geneti c impro vement o f animal breeds. 

C onsumer and industr y trends ar e direc ted toward meat produc ts wi th a lower 
f at content. M ajor changes have occurred in the m anner in which pork produc ts are 
being. marketed to "ac tive" and nutrition conscious consumer s. C onsumers demanding 
l ow sodium , l ow fa t products have resulted in i ncreased shelf space i n the local 
gr ocer y stor e for t hese t ypes of produc t s. It i s only logi ca l that resear ch e f fort, be 
exacer bated to develop new compounds and produc t s to reduce the fat content and 
i nc r ease the lean portion of pi gs fed during t he growing and fini shing stages. Survival 
in the swine industr y may well depend on efforts t o develop new t echnology to 
improve both the leaness of por k pr oduc t s and lower the cost . of produc tion. 
Som atotropin and bet a agonist are two compounds that have been evaluated in r ecent 
year s t o improve both per for mance and car cass qua lity. 

1. Somatotropin (Gr owth Hormone) 

Somat otropin is a small prote i n t hat i s produced by the an terior pi t ui tar y, br oken 
down i n t he smal l intest ine, and acts on the l iver t o re lease somat omedin-C which 
causes an i ncrease in cell division. It stimula t es prot ein syn t hesis and growth i n most 
tissues of the body, while a lso decreasing fa t storage. It has been c lear for several 
year s t ha t providi ng ex t ra somatotropin to a pig caused it t o gr ow mor e rapidly and be 
leaner. H owever , the only way to get porcine somatotropin was t o i so late i t from the 
pi t uitary g lands of slaughter ed pigs, which proved to be ex t remel y expensive and 
diffic ult to obtain l ar ge quantities. I n recent years, advances i n recombinant DNA 
technologies have resulted in economically feasible produc tion of large quantities of 
thi s hormone. 

Remarkable effec ts on growth and car cass compost t 1on have been shown when 
pigs were inj ec ted with soma to tropin. Boyd ( 1987) reported up to 19% improvement in 
ga in and nearl y a 30% i mpr ovemen t in feed e f fi c iency when pigs received 
soma totropin in jec tions (Tab le 14) . Boyd (l 987) a lso reported that both loin eye area 
and individua l musc le we igh ts cou ld be dramatica lly inc r eased with somatotropi n while 
back fat thickness was substantially decreased in a dose-de pendent manner (Table 15) 
In addition, total ca r cass l ipid was reduced and total car cass protein was increased. 
Similar e ffects of soma totropin on improvem en t in gr owth performance and car cass 
qua lity in swine have been shown by Etherton et a l. (1987) . Their r esults al so showed a 
decrease in back fat with a concurrent increase in musc le mass (Table 16). 

So1n<1 totropi n is a protein th..it 1') broken down by nonn.:il enzymatic hrdrolysis i n 
the smal l intes tine. There fore, hu111.rns consuming pork containing :.oir1tJtotropin 
residue: should not be able to .Jbsorb thi s co1npound in -.111 ,1c t1ve f or111 . I~ )' tile s'"11nc 
token, pigs consuming this µrute111 will not be L1ffected dS well. The n·se.irch ntcd 
involved the use of d<lil) 1111cc· tion'> wl11cl 1 would not be pr..ic t ic:...il for producer 
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utilization of this produc t. Therefore, the current problem facing researchers is the 
development of an appropriate delivery system. It is anticipated that a delivery 
syst em will soon be developed and the result will be potential availabi l ity and use of 
somatotropin by hog pr oducers to improve pig performance and car cass merit. 

2. Beta A gonist 

In recent year s a series of beta-adrener gic agonist s such as clembuterol and i t s 
analogue cimaterol have been demonstrated t o effectively alter the manner which 
dietary energy intake is partitioned, shifting the nutrient partitioning to favor lean 
tissue growth at the expense of fat growth. Ricks et al . (1984) report ed that when 
finishing pigs were fed clem buterol there was a 13% reduction in carcass fat and a 
10% increase in carcass muscle as compared to pigs fed the control diet. However, 
there were no differences between pigs fed control diets and those consuming 
clembuterol for gr owth performance and f eed efficiency. 

In similar studies with cimaterol, Jones et al. (1985) fed various levels to 
finishing pigs and reported dramatically increased loin eye areas and decreased 
backfat in treated pigs (Table 17). While cimaterol fed to pigs resulted in a small 
improvement in feed efficiency, feed intake tended to be reduced and rat e of gain was 
not affected (Table 18). However, when pigs were withdr awn from the drug seven 
days prior to slaught er, feed eff ic iency was poorer, probably as a r esult of 
compensatory deposition of fat. 

Another promising compound appear s to be ractopamine. Recent studies have 
shown an average of 8% increase in average daily gain and 9% improvement in f eed 
efficiency when pigs were fed diets containing 20 ppm ractopam ine. In addition, 
percent car cass fat was reduced by an average of 11 % with a concomitant increase in 
Join eye area by an average of 12%. These products could r esult in a significant 
economic impac t on the swine industr y. I t is also quite possible t hat i nstead of a 
seven day withdrawal period for residue clearance, the wi t hdrawal period i s more 
likely to be little more than 24 hours which will be of less concern since most pigs are 
off feed for this amount of time prior to slaughter. 

Soma totropin and beta agonists may indeed revolutioni ze the swine industr y. 
The first obst acle will be t o prove to FDA that these produc t s ar e not only effective 
but also not a threat to food sa fety. This t ask has already been initia ted and is well on 
the way to being achi eved. The economi ca l impact of these products on the industry 
are difficult to determine. For producer s to be rewarded for usi ng these products, the 
marketing syst em will need to pr ovide a price struc ture which will offse t the cost of 
using such products. Today it is estimated that less than 20% of al l U.S. hogs sol d are 
marketed on some type of grade and yield system. The vast majority of hogs are 
purchased on a volume basis wi t h litt le emphasis placed on quality when demand is 
high. With the trend toward increased consumer demand for meat pr oducts wi th a 
lower fat content, the pr ice structure for leaner hogs will have to change to reward 
producers for thei r efforts and expense to produce this type of pork product. 

Use of t hese produc ts would result in faster and more efficient growth of pigs 
and have the added benefit o( more volume of sa leable meat from each carcass. The 
improvement in gain and efficiency of only about 10% for both types of products could 
improve feed efficiency in the gr ower-finisher phase from current levels of 3.25 
pounds of feed to produce a pound of pork to about 2.5 pounds of feed. This 
improvement in feed ef fi c iency wou ld certain l y change the amount o f corn needed by 
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the swine industry. If a conservative estimate was used, suggesting five to ten 
percent less corn needed on a whole herd basis, the implication for corn prices could 
be significant. This reduction in corn needed would be partially offset by the 
concomitant increase in the need for soybean meal because of the resulting increased 
need for amino acids to support the improved lean tissue de velopment. 

3. Elisa Tests 

Diagnostic technology has been developing for years at an accelerating pace and 
biotechnology has shortened the continuous search for new and simple ways to detect 
substances in food, feed, water and tissue. Today, enzyme linked immunoassays 
(ELISA) have filled the requirement for rapid screening tests. They are simple enough 
to be performed by producers and feed manufacturers, but do not require expensive 
equipment, and are considerably less expensive than conventional methods. 

Today, ELISA test kits are commercia lly available to producers to evaluate 
grains and mixed feed for mycotoxin contamination from feed trucks and bins. Tests 
are available for aflotoxins, deoxynivalenol and zearalenone. Zearalenone annually 
causes millions of dollars of losses to producers in the U.S. and Canada by causing 
delayed breeding, poor conception and far rowing rates and small, weak pigs at 
farrowing, when fed to gilts and sows. Deoxynivalenol reduce s feed intake and 
subsequently reduces performance. Produce rs using these kits will be able to more 
conveniently and close ly monitor the contamina tion of feedstuffs. This will a llow 
prevention of conside rable losses in produc tion because of possible zearalenone and 
vomitoxin contamina tion of feedstuffs. 

The USDA Food Safety Inspec tion Service (FSIS) is cur rently evalua ting ELISA 
tests to de tect sulfa residues and trichina in carcasses at slaughter. Sulfa tes ts can be 
utilized by producers on the farm to de tec t pote ntial residue in the urine of pigs ready 
for marke ting. If FSIS detec ts residue in the carcasses, the carcasses are t anked and a 
marketing embargo is placed on the conta minated source herd resulting in the 
producer losing va lua ble time and money in marketing subseque nt hogs. In a ddition, 
t es t ing for tri china to ide ntify thi s pa rasite in carcasses will allow packers to labe l 
pork as "trichina free" which may result in inc reased consumer accepta nce a nd use. 

4. AHyl Tre nbolone 

Synchroni z ing estrus in gilts a llows for na tural ma ting or a rtific ial insem ina tion 
(AI) of groups of sync hronized gilts a t one time without re lying on close da ily es trus 
de tection. A ma jor proble m facing most large commerc ia l opera tions is the difficulty 
of getting gilts bred during a short pe riod of time to fil l all farrowin g c ra tes for a 
pa rti c ula r group in an a ll-in-all out sys te m of manage ment. Studies have shown good 
sync hronization of es trus by feeding the proges te rone derivative a lly! t renbolone to 
gilts. Estrus can be blocked regardless of the s tage o f the es trous cyc le at which the 
hormone feeding is started. Al I y I tre n bolone is usua ll y fe d for l 4 to l 8 da ys at l 5 
mg/ gilt with gilts t ypica ll y re turning to es trus 4 to 7 days a fter withdra wa l of thi s 
produc t fr om t he feed. The resu lting inc reases in re produc tive effi ciency from 
feeding a lly tre nbolone ar e presented in (Table 19). 

The re la tive ly high cos t per insemina tion, if onl y a fe w a nima ls pe r day a re 
insemina ted, and t he diUicult y in accura te ly de tec t ing es trus , discourage the 
widespread use of Al in most lar ge herds. The use o f a ll y! tre nbolone will po tentia te 
utili za t ion o f Al since in natura l ser vice , a mature sire can be expec ted to ma te with 
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no more than 250 to 300 sows/year, whe reas with AI the numbe r can be increased to 
2500 or more services. In a ddition, fewer gilts will be needed in the gilt pool to ensure 
adequate numbers bred in a short bree ding period. Ally! trenbolone has been 
thoroughly tested in the U.S. and is c urre ntl y legalized for use in France. Within three 
years it is likely this product will be available for use in the U.S . 

C. Building Systems and Environmental Issues 

\Vi th the continued push for increased efficiency measured by lower cos ts of 
production, most commercial swine operations have almost totally adopted some form 
of confinement housing. This capital for labor substitution that results in inc reased 
labor efficiency was necessitated by the perception of insufficient quantity and 
quality of hired la bor. Da ta on swine facilities used in finishing hogs is presented in 
Table 20. 

Adoption and utilization of confinement facilities c reates potent ial problems 
associated with large concentrations of animals. Of concern to our own natural 
resource stewardship and t o our inc reasingly Ii t igious societ y are environmental issues 
including pollution in the form of odor, surface and ground water contamination from 
waste products , primarily manure. Swine operations have the potential of c reating 
dust, noise, and smell levels that are unacceptable to the human population. 

If environm ental concerns continue to esca late, the likelihood increases for new 
legisla t ion to limit the size of swine product ion units according to minimum land space 
requirements for disposal of manure . Also likely in more densely popula ted a reas are 
restric tions on distance or proximity between swine operations a nd the neighbor's 
house. Producers intending to expand or build ne w facilities need to be sensitive to 
the va lues of others and keenly aware of legal cons traints a nd regula tions governing 
the size of the unit and disposal of waste produc t s. 

D. Business Organizational C hanges 

1. Contract Feeding 

Many indus try analysts suggest that contract feeding will be a factor in the 
evolution of the swine industr y. Th is happened to the broiler and turkey industries 
years ago . Reduced profit t a king a nd the need and desire to produce high quality 
products and command adequate premiums in the market place led these two 
commodities to see the process through to the end--from egg to final product 
purchased by the consumer. 

Contract feeding hogs has been done fo r years in North Carolina, Pennsylvania 
and Arkansas and toda y has expanded throughout the midwes t. Industry participants 
suggest as many as 10% of the hogs marketed in the U.S. today a re raised on a 
contract basis. A recent survey (Rhodes, 1987) showed that mid-to large- sized farm 
contractors (with 1,000 to 100,000 a nnual produc tion) controlled 6.3 percent of the 
nation's mar ket hogs in 1986. Of the operations that started production from 1983 to 
1986, 17 percent were farmer contrac tor or contractee concerns. A reason of ten 
emphasized for contrac ting includes more homogenity of product. Contrac tors have 
more control over t he gene tics of the ir hogs which results in better and more 
consis tent quality of feeder pigs to be raised on contract. There is not the need to re
invent the wheel as man y smaller independent producers often end up doing. The large 
size of contracting companies lend themselves to "cook book" systems. Fac ilities a re 
la rge and al l similar in building sty le and t ype . Management is more specia li zed and 
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similar for these similar faci lities. These "cook book" sys tems provide for quicker 
education of new labor supply and potentiall y allow labor er s from one part of the 
faci l ity to move to another phase of production with less loss of labor and 
m anagement efficiency. The si ze of these uni t s (e.g. 500 to 1000 sows each) increases 
the opportunity for labor specializat ion. For exam ple , compare two people managing 
a 200 sow farrow-to-finish operation to four or five people managing a 600 sow 
f arrow-to-finish en t erprise. One per son may be in char ge of the farrowing rooms, 
while another is in charge of the nurseries, etc. On the other hand, the managers a t 
the 200 sow unit must be more genera lized t o manage more phases of the oper a ti on 
which m ay result in less efficiency. 

The use of contracting also offers opportunity for those contracting to raise 
pigs. Much of the risk of financial loss has been shifted t o the swine owner or 
contractor. The operator gets paid a fee for use of faci lities and provision of l abor. 
Often these are producers who have had a t one time difficul t y in maintaining adequat e 
cashflow or young producers who wanted into the business but could not afford the 
initial investment for buildings, the hogs and operating capital. A recent survey 
(Rhodes, 19&7) cites financial difficulties as the reason why 73 percent of the farmers 
who were once independent became contractees. Another 19 per cent wer e lured by 
the guaranteed income and lower risk that comes with contracting. Contr ac t 
produc tion of hogs enables these producers to share the risk with the con tractor who 
provi des the feeder pigs and feed which ar e the lar gest cos ts to the producer. In 
addition, banks tend to be more willing to lend capital for buildings if there is some 
long term contract commitment in which the risks are shared. 

Not al l contrac tors operating today will be in business in the near f uture. 
Contractors can be divided into basically two types. There are the long-term 
contractors who share the risks in a contract agreement for 5 to 10 years and who 
provide the t echnica l input as t o the t ype of buildings, management and production 
levels requi red by producers if they commit to contract growing hogs. On the other 
hand, there are short-term contractors who have no long-ter m commitment to hog 
produc tion but ra ther, enter into the business during pro fitable periods or who 
maintain a feed manufacturing facility and seek to maintain consis tent volume of feed 
sales. Con tracting allows this type of contractor to maintain consis tent tonnage 
mer chandised in addi tion to sharing profits during profit t aking periods. This t ype o f 
contrac tor has no long- t erm commitment to improving anima l perfo rmance and 
e ffi c iency. Because of the diver se na ture of the hog produc tion process, the 
movement t owards contrac ting and/or verti ca l integra tion is not expec ted to be of the 
magnitude experienced i n the poultry indust ry. A s illustra ted in Tab le 21, som e forms 
of verti ca l integration have been tried in t he pas t and apparently fai led. 

We expect to see an increase in the volume of hogs produced under some type of 
risk-sharing agr eemen t. The need for i ncreased qua Ii t y and uniforrni t y of the live hog 
and eventua l pork produc t to sa tisfy consumer demands wil l encourage this 
rnovernen t. A recen t announcement tha t Srni th fi e ld Pack ing and Carro l Foods have 
en tered a vertical integration agreement for production frorn 20,000 sows only lends 
addi tiona l momentum to thi s prediction. This movement towMds con trol of the pork 
produc t from concep tion to consumpti on by a lesser number of entrepreneurs is 
expec ted to result in incrc;ised e[(ic icncy in the pork produc tion sys tem . r\s producers 
do indeed co111petc \\i tll one <mother in a cos t sense, it will be ncccc;5.:iry for the so le 
proprietor to ;ilso bccornc incre;isingly eUicient. 
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2. Struc tura l C hanges in Feed Manufacturing 

The number o( feed manufacturing firms has been on the decline over the past 
twenty years . A ccording to USDA Econom ic Research Service surveys, 7 ,919 feed 
manufacturing plants were in existence, in 1969 but that number had declined in a 
1984 vo lunteer survey to about 6,600 plants (Dr. Bil l Lin, 1987, pre liminary data). this 
represents a decl ine of nearly 17% during this time period. 

Ther e has also been a trend toward more on-farm feed manufac turing. A 
dram ati c dec line in the number of swine f ar ms purchasing complete mi xes from loca l 
feed manufac turers has occurred with a concomi t an t increase in the number of farms 
using base mixes or vitamin-trace mineral premixes. T hose farms who have purchased 
supplement s or concentrates in the past and who are increasing in size of production 
will undoubtedly go more to purchasing premixes or base mixes and purchase corn and 
soybean meal independently t o reduce cost s. Table 22 shows the greatest number of 
farms on the Iowa Swine Enterprise Record System in 1985, purchased a premix· and 
mixed it on the farm with corn and soybean meal. Price of f eed was also considerably 
reduced as producers purchased more individual ingredients and manufactured t heir 
own diets. Also of interest in this survey was the fact that herd feed efficiency 
t ended t o improve as producers did more of thei r own feed manufacturing. 

With the domestic f eed manufacturing industry being a mature industr y, ther e 
will be inc reased competition for m ar ket share from swine producers . But as number 
o f swine operations decline and those r emaining viable becoming larger , ther e will be 
reduced need for purc hasing complete feeds and supplements. There may be strength 
in regional firms who are very servi ce oriented in addition t o offering high quali t y 
feed products since these plants may be able to aptly service lar ge swine operations 
within a 25 to 50 mile r adius of the plant. 

3. Geneti c Composition and Source of Seeds toc k 

Effor t s to inc r ease the number o( pigs produced per sow per year has resulted in 
inc reased use of some combination of Yorkshire and/or Landrace in the sow herd for 
increased productivity and milking abi lity (Table 23). In the future, an increase in the 
use of " white line" f emales (some combination o f Yorkshire, Landrace, L arge White or 
Chester White) will occur because of pressure to maximi ze sow produc tivity. Where 
producers cannot e'ffective l y r aise t he ir own re p lacement g ilts to m a intain 
produc tivity , they wi ll be forced to purchase high l y selec t ed females and boars from 
purebred producers or breeding companies. 

The sources for seeds tock will change in the future w i th fewer purebred 
producers remaining in t he business and inc reased market share going to large 
commercial breeding companies. 13ecause of the decline in purebred herds, some 
breed associations have already pooled resources and arc oper a ting together. More of 
thi s conso l idation is expected in the fu ture. The majori t y of rep lacem en ts purchased 
today are from purebred breeders (Table 24 ). I lowever, as commer c ial farms become 
fewer and larger, numbers of replacement boars and gi lts needed w ill inc rease and 
vo lume, ..is well as genetic pr ogress and health, will be major fac tors as to where 
rep lacements are purchased. Cornrnerci .:i. l opcrd ti ons will undoub ted l y purchase 
purebred stock nor from one purebred opcr.ition but r<.1Lh cr from a " co1 np .. .111y" 
n.>111prt'>Ccl of scvcr<ll purebred producer'> with s1111 ilar gcrH.: Lics .incl hc<llth progr<i111s or 
fro111 d co1 n1ncrc1,1l co111p.:rny spec1,1 !1/.111i; 111 '>C ll1ng repl,1ccrncnL stock. To rc1 11 .1in 
•11.iblc, producers lflust pul grc.Jtcr 1:111pilc1s1s 011 selec ti on prcss11rc .1•; Lile need to :_;c t 
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more production out of each sow will be paramount. For purebred producers to remain 
viable, seedstock will have to be sold on the basis of deliverable specifications. 
Inc luded will l ikel y be specifications on size o f loin eye area, amount of backfat , 
structural correc tness and conformation in addition to vo lume of stock del ivered at a 
certain preconceived time. Perhaps most paramount in these deliverable 
spec i fications will be slaughter health inform a tion on p igs from the cont emporary 
group. 

E. Management Information Systems 

A management information system (MIS) refers to the means of supplying data 
to the manager for purposes of making a decision. This system will become computer
based and link together on-farm and off-farm data. The MIS system will be integrated 
to include physical data on swine performance, marketing data, and financial data. 
This data base will then be used in con junction with computer software in a decision
support system context to assist the manager in solving problems and rendering 
correct decisions consistent with the defined goal s of management. 

The futurist Naisbitt contends that we are shifting from an industria l society to 
an information societ y. New developments in computer and communications 
technology will accelerat e the pace of change by collapsing the information float. 
That is, there will be a shorter time lag from the time a new devel opment occurs, to 
awareness of the change, and then adopti on of o r managerial adaptations to t ake 
advantage of the change. 

F. Labor 

With the trend t oward increased size of individual swine oper ations, the need for 
high quality labor will be inc reasingly recognized as a criti cal input to the success of 
most swine ventures. Swine entrepreneurs will become more reliant upon hired 
nonfamily labor. The owners will need to recognize that those hired for operational 
management must have the capacity and opportunity to develop themselves beyond 
jobs requiring m anual dexterity. Cheap labor is not necessarily inexpensive and 
conver sel y, higher cost labor need no t be expensive. L abor produc tivity wi ll be an 
important issue. 

A limited hierarchy o f oper a ti ona l management and labor will need to be 
establ ished. Labor will become inc reasingly specialized and needs to be capable of 
problem-solving within this specialized area. Interper sonal skills wi ll become 
increasingly important for both the owner and operational manager. Some o f t he more 
critica l decisions influencing success will be personnel management in identify ing and 
hiring the right person for the right job. 

lV. FUTURE TRENDS IN THE SWIN E PRODUCTION INDUSTRY 

Proj ec tions about the swine production industry arc c losely linked to predict ions 
regarding demand for the pork produc t. ivl any of these predictions have been ;illudcd 
to ear lier in the paper. This sec tion will be used to present a summary list ing of our 
pred ic ti ons ;is we see t hern a t this point in tirne. 
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A. Long-term Demand for Pork 

Our long-run outlook for U.S. pork production, hog prices, and per ca pi ta supply 
of meats is summarized in Figures 3, 4, and 5 respec tively. We have painted two 
alternative scenarios to bound the ran ge of possible outcomes. 

Scenario I assumes that demand continues its nega tive shift a t the same rate in 
the next 10 years as has occurred in the past 10 years. Scenario II assumes that the 
negative shifts in demand for pork will stop in 1990. Most like l y the actual demand 
scenario will fall between the two bounds. Figur e 5 projections on per ca pi ta 
consumption are for Scenari o I only. Scenario II would show somewhat higher per 
capita consumption over the latter part of the forecast period. 

The increase in pork production from the cur rent time period until 1989 is driven 
by the abundant supply of feed grains and associated cheap feedstuffs. These 
forecasted corn and soymeal prices used in the model, although rising from cur"rent 
levels, remain very low compared to history over the entire forecast period. 

The long-run projections can be summarized as an increase in swine production 
until 1989 and associated decline over time in hog prices from current levels until 
1990. Even though a specific price is predicted for each year, we are more 
comfortable with predi cting the general direction or trend r ather than a specific point 
pri ce estimate. The bounds on t he trend produc tion suggest a U.S. hog production 
industry that will be producing 15 to 16 billion pounds of carcass weight per year. The 
predicted prices associated with this level of production will average in the $37/cwt 
neighborhood with the negatively shifting demand painted in Scenario l and will 
average in the $41.50/cwt neighborhood if the negative shift in pork demand is 
c urtailed as presented in Scenar io II. 

B. T rends 

1. Swine production industry will be increasingl y demand-driven, not 
supply driven. That i s, entrepreneurs will be increasingly cognizant of the price 
required to earn a profit. If the price is not avai lable and/or sufficient value can not 
be added to earn a profit, firms will exi t the industry. 

2. Inc reased size of indiv i dua l units. The 500-sow unit w i ll be 
increasingly common. Using this as a base to es tima te number o f commercial units in 
the future given our proj ec ted demand, the number of commercia l farrow-to-finish 
units could conceivab ly be 10,000 to 12,000 depending on the estimate of reproduc tive 
efficiency. 

3. These uni ts can be farm famil y owned and organi zed. I lowever , 
because of the capitalization and manageri al expertise required, only t he top 10 to 
20% of the curren t oper ations will pr osper going into the 21s t century. 

4. Contrac tors wi ll increase their share o f the swine industr y. Those 
contrac tors who are success ful will share ri sks .rnd have long- term cornm i t111 c nts to 
the indus try. Those no t having the goal o f long-ter m cornrnitrne11t to the swine 
industr y wtll exit as profit rn .Jr gins narrow . 

5. Verti ca l 1ntcgr..iti on wi ll 1nc rc<1sc in the swi ne indus t ry bu t 110 1 w1tlt 
the rapidit y or ex tent of the broil er .J. ncl turkey indus try due to t he pn>d 11c t i ve 
co 11 1pl<'xi t ics o f tlt1 s spec ie . 
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6. Involvement of the feed indus try in owning swine operations and 
breeding stock will increase as the need to maintain feed volume, control risks, and 
earn profits rises. 

7. There will be fewer feed manufacturing firms with inc reased 
purchasing of only premixes by the lar ger swine operations. The larger more efficient 
swine production operations will purchase more individual ingredients on a bulk basis 
and m anufactur e diets on the farm. 

&. Swine Produc t ion profit margins are expected to shrink necessitating 
increased efficiency for production, marketing, and financial management activities. 
As farms become larger, these management activities will be specialized among 
individual owners or more likel y paid consultants. 

9. New production technology empl oyed wi ll include use_ of 
somatotropin and beta-agonists pending thei r legal approval in an a ttempt to increase 
carcass leaness and growth performance. Ally! trenbolone will become legalized for 
use i n es t r us synchroniza t ion. 

10. Marketing technol ogy employed will include techniques to manage 
risk of adverse price movemen t s. These techniques might employ inc reased use of 
currently avai l able forward prici ng t echniques as options, futures markets, or direct 
shipment and price contracting with the packer. Development of new pork contract 
markets with packers is a possibility. 

11. Financial management technology employed will jnclude t echniques 
to manage risk of adverse interest rate movements. These t echniques might employ 
increased use of the options, futures market, or direct contrac ting with outside 
traditional agric ulture ca pi ta! sources. 

12. Computer technology will be inc r easingly used. Examples of use 
could r ange from the early warning monitoring systems em ployed in livestock housing 
to decision support systems that include mode ls to assis t in de termining s tra tegy and 
tac ti cs wi th regar d to produc tion, fin anc ia l, and m arketing decisions. 

13. Great er emphasis will be placed on increasing sow productiv ity . 
There will be fewer purebred producers and a concomitant inc rease in the marke t 
share for replacem ent stoc k supplied by commercial seedstock companies. This 
seeds tock will have to be m er chandised on the basi s of de l iverable specifica tions. 

14. Less emphasi s and ac tivity placed on produc tion o f own feeds tuf fs . 
The land base wil I be more concerned with adequa te space fo r manure d isposa l. 

15. Vigorous competition i n the food marketplace will require inc reasing 
response to changing consum er demands. Hogs m ust become more un i form to mee t 
the tighter specifica ti ons o f the packi ng, re tai ling, and foodservice industries. 

16 . Consumers wi ll be inc reasingly ac tive in e xpressing their desires for 
a hea lthy , nutritious, t.:i s t y , and sa fe pork produc t t ha t sJtis( ies their 1na11y l i(estylt: 
desires. 
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17. Lega l restri c ti ons on s wine produc tion ac tivities will increase. Pork 
producer organi za tions will need to become inc reasing ac tive in represen ting interes ts 
tha t a re good for the pork indus try as a who le . It is li kely tha t per mits to produce 
may be requi red in the more dense ly popula ted a reas as e nv ironmenta l concerns 
esca la te . 

18. The anima l rights groups will becorne inc rea singly sophistica ted and 
active . Animal welfare proble ms and the application of possible legal provisions to 
animal husbandry will re main an area of dispute for many years a s the problems 
involved intensify. Legal restri c tions and requirements will likely be impose d on some 
facility des igns and management practices. 

In s ummary, change is inevita ble and the rapidity of change a ppears to be 
increasing. Agriculture in genera l and swine producers in partic ular are no longer 
isolated. We operate in a global economy composed of ever more expressive 
consumers . New technology in production, marketing, and finance will continue to be 
developed. Computerized information systems in all these areas will be available to 
assist in decision-making. Only those who can anticipate change and adapt to the 
ever-changing environment will grow and prosper. 
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TABLE 1. 

Year 

19863 

1985 

1984 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

FARM NUMBERS 
IN THE UN IT ED ST ATE s 1 

Number of Farms2 

2,214,420 

2,274,730 

2,328,400 

2,370,200 

2,400,550 

2,433,920 

2,432,510 

2,432,300 

2,436 ,250 

2 , 455,830 

2 ,497,270 

Annual Change 
% 

-2.7 

-2.3 

-1.8 

- 1.3 

-1. 4 

+O. l 

+0 . 01 

-0 .2 

-0 . 8 

-1. 7 

- 1. 0 

!_I Source: National Agricultura l Statistics Service 

!:..1 Farm is defined as a place that sell s or could sell $1000 or more of 
agricultural products per year. 

l1 Estimat e 



TABLE 2. 

1986 

1985 

1984 

1983 

1982 

1981 

1980 

NUMBER OF U.S. HOGS AND HOG FARMS 

Some Change, 1980-861./ 

Total U.S . Total U.S. Average Number 
Hogs & Pigs Farm Operations Hogs Per 
December With Hogs Farm 

(1,000 Head) 

50,960 346,890 147 

52,312 391 ,000 134 

54,073 429,580 126 

56,694 462, 110 123 

53,933 482, 190 112 

58,688 580,060 101 

64,512 670,350 96 

lf source: "Hogs and Pigs," Statistical Reporting Service, USDA, Washington, 
D.C ., December issue, 198 1-1986. 



TABLE 3. DISTRIBUTI O N OF U.S. SWINE FARMS 

C LAS SIF IED BY SI Z E1 

Size of Oeeration 
(Number of Hogs & Pigs on Inventory) 

YEAR 1-99 100-499 500+ TOTAL 

1986: 

Percentage of U.S. Operations 72.6 % 20 . 3 % 7.1 % 100 % 

Percentage of Hogs &. Pigs 9.5 34 . 1 56 . 4 100 % 

1985 : 

Percentage of U.S. Operations 73 . 5 19.6 6.9 100 % 

Percentage of Hogs &. Pigs 10 . 3 34 . 0 55. 7 100 % 

1984: 

Percentage of U.S. Operations 74 . 5 19 . 5 6 . 0 100 % 

Percentage of Hogs &. Pigs 11. 3 36 . 8 51. 9 100 % 

1983: 

Percentage of U.S. Opera tions 73 . 4 20 . 4 6.2 100 % 

Percentage of Hogs &. Pigs 11. 3 37.6 51. l 100 % 

1982: 

Pe r centage of U.S. Operations 76 . 1 18 . 8 5. l 100 % 

Per centage of Hogs & Pigs 12.6 38 . 9 48.5 100 % 

1981 : 

Percentage of U.S. Operations 76 . 8 18.5 4 . 7 100 % 

Percentage of Hogs & Pigs 14 . 4 39.9 45. 7 100 % 

1980: 

Pe r centage of U.S . Operations 77 . 3 18 . 5 4 . 2 100 % 

Pe rcentage o f Hogs &. Pigs 15 . 8 42 . 2 42.0 l 0030 

1; Source: "Hogs a nd Pigs ," S ta ti sti ca l Re porting Service , USDA 
Washing ton, D.C . December issue , 198 1-1 986. 



TABLE 4. 

1986 

1985 

1984 

1983 

1982 

1981 

1980 

NUMBER OF U.S. HOGS AND HOG FARMS 
With More tha n 500 Head 

Some Changes 1980-1986 .!/ 

Number Hogs & Pigs Number Farms Aver age Number 
on Farms With 500+ With 500+ Hogs Pe r 
Head in December Head Hogs Farm 

(l,000 Head) 

28,741 24,629 1,167 

29,741 26,979 1,000 

28,064 25,775 1,089 

28,97 1 28,651 1,011 

26, 158 24,592 1,0 64 

26,820 27,263 984 

27,095 28,155 962 

.!./source: "Hogs and Pigs," Statis ti cal Reporting Service, USDA , Washington , 
D.C. , December issue, 1981- 1986. 



TABLE 5. 

Year 

1985 

1984 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

PER CAP IT A DISAPPEARANCE OF PORK AND 

POULTRY AND FISH 

RETAil.. WEIGHT BASIS, 1975 - 19&5.a 

Pork Poul t r y Fish 

62. 0 70. 1 14 . 5 

6 1. 7 67 . 1 13.7 

62 . 2 65. 1 13. 1 

59 .0 63.9 12. 3 

65 . 0 62.4 12. 9 

68 . 3 60.6 12 .8 

63.8 60 . 5 13. 0 

55 .9 55.9 13. 4 

55 . 8 53 . 2 12. 7 

53 . 7 51.8 12. 9 

50 . 7 48 . 6 12. 2 

2-j U.S. Department of Agriculture; American Meat Insti t ute Meatfacts , 1986. 



TABLE 6. 

Cons um er Segment 

Meat Lovers 

Creative Cooks 

Price Driven 

Active Lifestyle 

Heal th Oriented 

VOLUMETRICS OF FRESH MEAT. 

CONSUMER SEGMENTS: 

1983 V S 1985. 

Market Share For 
Total Fresh Meat 

% 

1983 1985 

25 11 

22 20 

27 26 

12 21 

14 22 

Ratio to Market 
Share to Segment Size 

No. 

1983 1985 

114 110 

110 118 

108 113 

75 81 

82 92 

Source: The Consumer Climate for Red Meat. Yankelovich, Skelly and White, 
1985. 



TABLE 7. 

1985 

1984 

1983 

1982 

SWINE COST OF PRODUCTION 

MICHIGAN TELFARM DATA 

FARROW-TO-FINISH 

Less than 200 Litters More than 200 Litters 

Feed Non-Feed Total Feed Non-Feed Total 
Cos t Cost Cost Cost Cost Cost 

($/cwt Produced) ~cwt Produced) 

$26.94 $18.48 $45 . 42 $25 . 61 $16.34 $41. 95 

31.79 16. 41 48.20 29 .1 7 14.93 44 . 10 

25.00 17 . 42 42.42 27 .79 12. 36 40.15 

28. 41 16 . 14 44.55 27 . 69 16. 40 44.09 



TABLE &. F A RR 0 W - T 0- F IN IS H C 0 ST 0 F PR 0 DUCT l 0 N 

MICHIGAN T E L F ARM DATA 

LESS THAN 200 UTTE RS P ER YEAR 

19&5 19&4 1983 1982 
(cwt. Produced) (1745) (2579) W9I) (2 536) 

($/cw t Produced) 

FEED COST: 

Concentrate $ 14. 86 $16 . 86 $1l.62 $17 . 57 

Supplement 12.08 14 . 93 13.38 10.84 --
$26.94 $31.79 $25.00 $28.41 

Non-Feed Variable Cost 

Repair 1. 30 1. 42 1. 46 1. 24 

Energy-Utilities&. Fuel 1. 64 l. 61 1. 57 1. 53 

Veterinary Service 
and Medicine 1. 12 1. 03 .89 1. 40 

Supplies &. Misc. . 60 . 63 . 59 .61 

Marketing & Trucking . 19 . 26 . 24 . 17 

Interest on Operating 1. 72 1. 46 1. 60 1. 75 

Labo r 5.71 3 . 85 5 . 30 4 . 35 --
$12.28 $10 . 26 $11. 65 $11. 05 

Non-Feed fixed Expenses 

Insurance . 27 .21 . 19 . 18 

Depreciation 3. 84 3.65 3.42 2.89 

Interest on Improvement 
&. Equipment l. 73 l. 85 l. 69 1.64 

Land Charge . 36 . 44 .47 . 38 -- --
$ 6 . 20 $ 6 . 15 $ 5 . 77 $ 5 . 09 

To t a l Cost $45.42 $48 . 20 $42 .4 2 $44 . 55 

~I Source : Schwab, Gerald D. "Business Analysis Summary for Swine Farms" 
Michigan Sta te University,, Various Agricultural Economics 
report for years 1982, 1983, 19&4, 1985. 



TABLE 9 . F A R R 0 W - T 0 - F I N I S H C 0 S T 0 F P R 0 D U C T I 0 N 

MICHIGAN TELFARM DATA 

MORE THAN 200 LITTERS PER YEAR 

(cwt. Produced) 

Feed Cost: 

Concentrate 

Supplement 

Non-Feed Variable Cost: 

Repairs 

Energy-Utilities & 
Fuel 

Veterinary Services 
&. Medic ine 

Supplies &. Misc. 

Marketing &. Trucking 

Interest on Operating 

Labor 

Non-Feed Fixed Expenses 

Insurance 

Depreciation 

Interest on Improvement 
& Equipment 

Land Char ge 

Total Cost 

1985 
(6,944) 

$14. 23 

11 . 38 

$25.61 

$ 1. 06 

l. 55 

l. 27 

.60 

.23 

l. 91 

4 . 13 

$10.75 

. 20 

3 . 62 

1. 41 
. 36 

$5.59 

$41. 95 

1984 1983 
(9, 164) (8,792) 

($/cwt Produced) 

$16 . 72 $1 5 . 20 

12.45 12.59 --
$29. 17 $27.79 

$ 1.07 $ . 97 

l. 33 1. 21 

l. 09 • 8 1 

. 42 • 36 

. 20 . 14 

l. 93 l. 85 

3 . 43 2. 05 

$9.47 $7.39 

. 23 . 21 

3. 51 3 . 02 

l. 37 1. 38 
. 35 . 36 --

$5 . 46 $4 . 97 

$44. 10 $40. 15 

1982 
(7 ,633) 

$15 . 27 

12. 42 

$27.69 

$ l. 17 

1.62 

. 94 

.56 

. 19 

2.01 

3.34 

$ 9 . 83 

. 26 

3.77 

2 . 03 
. 51 

$6.57 

$44.09 

11 Source : Schwab, Ger ald 0. "Business Ana l ys i s Surrnary for Swine Farms" 
Michigan State University , Various Agri c ultural Econcrni cs 
r epo rts f or years 1982 ' 1983 , 1984, 1935 . 



TABLE 10. 

Feed 

Other Variable 

Total Variable 

Fixed Overhead 

Interest 

Unpaid Labor 

Total 

FARROW -T O-FINISH 

COST OF PRODUCTION - 19&5 

FOR 

U.S. NORTH CENTRAL REGION 1 

Annual Number.Sold 

140 300 650 1600 3000 

($/Cwt) 

$26 . 07 $25.70 $25 . 52 $25 . 52 $23 . 78 

6 . 67 5.97 6.21 6. 17 6.31 

$32.74 31.67 31.73 31.32 30.09 

6 . 94 3. 56 3. 17 l. 99 l. 7 1 

13. 96 6.08 8 . 37 4 . 43 4. 11 

9.55 6 . 69 4 . 28 4 . 22 3 . 44 

$63 .1 9 $48 . 00 $47 .55 $41. 96 $39.35 

10000 

$22 . 83 

8 .19 

31.02 

l. 65 

2 . 03 

l. 04 

$35 . 74 

Source: "Economic Indi ca tor of the F a rm Sector, Costs of Produc tion, 1985." 
USDA, ERS, ECIFS S-1. August, 1986 . 



TABLE 11. 

Number Sold 
Per Year 

100-1 99 

200 -499 

500-999 

1,000-1,999 

2,000-4 , 999 

5,000+ 

ECONOMIES OF SIZE 

SOME EXPLANATIONS FOR FARROW-TO-fJNISH OPERATIONS 
in North Central States -

Bette r Feed Labor Reproductive Capital 
Efficiency Efficiency Efficiency Efficiency 

Number Hogs 
Pounds Feed Pigs Litters Produced Per 
Per Pound Hours Per Weaned Per Grower-
Produced Litter Per Litter Farrowing Finisher 

Crate Space 

4.54 33.4 6.6 2 .0 1. 4 

4.18 26.0 7.3 2 . 8 1. 3 

4 . 51 17 . 0 7.4 4.0 1. 7 

4.23 15 . 0 7.5 4. 3 2 . 0 

4 . 49 10.0 6 . 7 7 . 2 2.3 

4.13 9 . 0 7 . 8 8 . 4 2. 3 

lfsource: Va n Arsdall, R .N. and K.G. Nelso n, "U.S . Hog Industry," USDA , ERS, Agricultural 
Economics Report 511, June 1984. 



TABLE 12. IMPROVEMENTS IN PERFORMANCE 

0 F Y 0 UNG Pl GS (STARTER STAGE) FR 0 M 

INCLUDING ANTIBIOTICS 

IN THE D l E Ta 

Improvement Due to 
Feeding Ant ibiotic 

No. of 
Experime nts 

Gain Feed/Gain 
Antibiotic 

T ylosin and t ylosin 
plus sulfamethazine 

Penicillin and penicillin 
plus streptomycin 

Baci tracin 

Virginiamycin 

Tetracycline and 
tetracycline plus penicillin 
plus su lfamethazine 

a Hays and Black, 1985. 

29 

4-7 

11 

23 

14-6 ...... 

% % 

14-. 7 6 . 2 

14- . 0 7.6 

9 .7 3.3 

11. 0 5. 0 

17.7 7 .6 



TABLE 13. 

Year 

1985 

1984 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

~/ Cran.ve 11, 1986 

INCIDENCE OF SULFA RESIDUES lN 
PORK LIVERa 

Violations , % 

5.4 

5.9 

8.0 

4. 3 

6 .0 

4. 5 

6 . 3 

9 . 7 

13. 2 



TABLE 14. 

Criterion 

Avg. Dai ly gain, kg/ d 

Feed intake , kg/d 

Feed/ gain ra t io 

~I Boyd, 1987. 

EFFECTS OF PORCINE SOMATOTROPIN ON 
SWINE GROWTH PERFORMANCEab 

Somatot ropin dose, u/kg body wt. 

0 30 60 120 

0.95 0 .97 1. 13 1. 10 

2 . 87 2.72 2. 77 2. 39 

3. 02 2.82 2 . 49 2 . 18 

b I Forty c rossbre d pigs, 45 to 100 kg. 

200 

1.05 

2. 24 

2. 14 



TABLE 15. 

Criterion 

No. pigs 

Avg. backfat, cm 

Loin eye area, cm 2 

Semimembranosus, g 

Carcass lipid, kg 

Carcass protein, kg 

:_1 Boyd, 1987. 

EFFECT OF PORCINE SOMA TOTROPIN ON 

CARCASS CHA RA CTE RISTICSa 

Somatotroein dose1 u/kg bod~ wt. 

0 30 60 120 

8 8 8 8 

2 . 74 2.51 2.39 2.13 

33.7 34.6 35 . 3 37 . 0 

889 877 949 1011 

22 . 4 20.3 17.8 12.5 

35.3 36 . 9 39 . 3 41. 2 

200 

8 

1.83 

37 . 8 

1013 

10 . 2 

43.6 



TABLE 16. 

Criterion 

Avg. daily gain, kg/d 

Feed/gain ratio 

Avg. Backfat, cm 

Loin eye area, cm 2 

EFFECT OF PORCINE SOMA TOTROPIN ON 

GROWTH PERFORMANCE AND 

CARCASS CHARACTERISTICSa 

Sornatotroein dose1 ug/kg bodt wt. 

0 10 30 

.90 . 98 .95 

2.9 2 . 7 2.6 

2.4 2 . 4 2.2 

22 23 25 

~/ Etherton et al, 1987 

70 

1. 03 

2.4 

2. 1 

27 



TABLE 17. 

Criterion 

Loin eye area, cm 2 

Biceps femoris, kg 

Tenth rib fat, cm 

Leaf fat wt, kg 

~/ Jones et a l. , 1985. 

EFFECT OF BETA AGONIST ON CARCASS 

CHA RACTERISTICSa 

Cimaterol level, ppm 

0.0 0.25 0.50 0.5 + wb 1.0 

29 . 85 31. 96 33.96 32 . 09 33 . 42 

1. 34 1. 44 1. 47 1. 41 1. 49 

2.58 2.31 2.27 2.46 2 . 13 

1. 28 1. 17 1. 14 1. 30 1. 10 

'£; W indicates withdrawal of drug for ?days prior to slaughter. 

1.0 + wb 

32.97 

1. 42 

2.39 

1. 20 



TABLE l &. EFFECT OF BETA AGONIST ON GROWTH PERFORMANCEa 

Cimat erol leve l, ppm 

Cr it e rion 0.0 0. 25 0.50 0.5 + wb 1.0 1.0 + wb 

Avg. dail y gain, kg . 76 . 80 . 77 .76 . 79 . 79 

Avg. daily feed, kg 2. 99 2 . 84 2. 77 2 . &3 2 . 73 2 . 8& 

Feed: gain rat io 3. 93 3. 55 3. 60 3 . 72 3.46 3. 65 

a / Jones et a l. , 19&5. 

b I w indicat es withdrawal of drug for 7 days prior t o s laughter. 



TABLE 19. REPRODUCTlVE PERFORMANCE OF GIL TS 

FED ALL YL TRENBOLONEa 

Treatment 

Criterion Control Synchronizedb 

No git t s bred 38 

No. git ts far rowed 33 

Farrowing rate, % 86 . 8 

Total pigs/litter 10.3 

Live pigs/litter 10. 1 

~j Pursel et al., 1981. 

~ Fed 15 mg/gilt for 18 days. Gilts returned to estrus 4-7d after 
withdrawal of ally! trenbolone. 

29 

27 

93 . 1 

11. 0 

10.3 



TABLE 20. FACILITIES PRINCIPALLY USED IN FINISHING HOGSa 

% of reporting un i ts by size of unit 

Facility Type U.S. 5000-6999 7000-14999 15,000+ 

Total confinement, 
environme ntall y 
controlled 35.6 30.9 38.7 37.8 

Total confinement, 
natural ventilation 23.0 25.4 20.9 24 . 4 

Total confinement, 
environmentally control 
in winter, natural in 
summ er 13.5 15. 9 10.4 17 . 8 

Open front, 
concrete floors 20 . 1 18.3 22 . 7 15. 6 

Dirt lot, some 
she lter 5. 7 7 .1 5.5 2.2 

Other 2. 1 2 . 4 1. 8 2 .2 

Total 100 . 0 100.0 100.0 100. 0 

al Rhodes et a l. , 1981 



TABLE 21. 

1985 

1984 

1983 

1932 

198 1 

1980 

1979 

1978 

1977 

1976 

1975 

1974 

1973 

NUMBER OF SLAUGHTER PACKERS FEEDING HOGS 1 

Num ber 
Packer Fi r ms 

4 

4 

6 

8 

9 

7 

12 

11 

9 

13 

11 

14 

12 

Number 
Hogs Pe r Year 

(1000 head) 

24 

25 

68 

42 

105 

58 

88 

90 

109 

166 

82 

93 

107 

!_!Source : "Packe rs a nd Stockyard's Statistical Report, 1985 
Re port ing Yea rs," P &. SA Statist ical Report 86-2, 
Ta ble 13, Dece mbe r 1986. 



TABLE 22. METHODS USED TO BUILD SWINE RA TIONSa 

Grain and Grain, soybean 
Item Supplement meal and premix 

Producers, % 38 56 

Herd feed efficiency 396 394 

Price of feed, $/cwt 6 . 62 6 .47 

a Iowa Swine Enterprise Record Survey, 1985 . 

.. · 

Delivered as 
complete feed 

6 

431 

7.98 



TABLE 23. 

Breed Combinations 

York X Landrace 

York X Hamp 

York X Duroc 

Hamp X Duroc 

PIC 

Boar Power 

DeKalb 

Kleen Lean 

Other 

GENETIC COMPOSITION OF SOW HERDS 

IN IOWA a 

% of 
Producers P igs/Litter Lit/Sow/Yr 

17 . 2 8 . 35 1.88 

14 . 6 8. 19 1. 75 

18 . 4 8 . 15 1. 79 

3.8 7.76 1.62 

5 . 4 8 . 63 1. 99 

14.9 8 . 24 1.86 

3. 5 8 . 11 1.86 

3 . 4 8 . 30 1. 85 

18.8 8 . 03 1.87 

a Iowa Swine Enterprise Record System, 1985. 

Pigs/Sow/Yr 

15 . 72 

14 . 31 

14 . 65 

12. 50 

17 . 22 

15 . 31 

15 . 17 

15 . 34 

15 . 12 



TABLE 24. SOURCES OF U.S. SEEDSTOCK 

Source of Seedstock % of Se edstock Sold 

Purebred Breeder 

Seedstock Company 

Commercial Producer 

* National Pork Producers Council survey, August, 1985 

Several Breeders or Producers 

Single Breeder or Producer 

Seedstock Company 

* Pork '85 Subscriber Survey, October, 1984. 

68.9 

19.9 

11. 2 

53 . 0 

29 . 0 

18.0 
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Figure L THEORETICAL ILLUSTRATION OF SHORTRUN 
AVERAGE COST CURVES AND ENVELOPE CURVE 
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Figure 2. Long-run average total cost per hundred weight for a l l phases of 
the pasture, open front, and controlled environcent systems. 
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U.S. PORH PRODUCTIOH, CARCASS MEJGHT, 19G5-199? 
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Figure 5 

BEEF, PORK, BROJLEA1 AND TURKEY PER CAPITA SUPPLY 
19bS - 1997 
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