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INTRODUCTION 

Objectives 

Swine production operations in the United 
States have grown in size in recent years but 
the number of farms producing swine has de
clined. This structural change parallels the 
gen~ral trend toward fewer and larger farming 
units throughout the country. 

Numerous social and economic variables have 
been identified as contributing to this struc
tural change. Improved swine production tech
nologies such as disease control, building de
sign, and management practices have encouraged 
the adoption of confinement production facili
ties. More specialized technology also has been 
developed for milk, corn, and other crop pro
duction. Moreover, price sul_)port programs have 
reduced the risks of specializing in these al
ternative enterprises so the farm family no 
longer has the same incentive to add a marginal 
or small swine operation to stabilize income. 
Tax regulations have produced a favorable 
capital to labor price rate and encouraged cap
ital j_ntensive production practices for swine 
as well as other farm enterprises. Increased 
urban employment opportunities have reduced the 
dependable rural labor supply thereby also 
encouraging capitalization in farming systems. 

The purpose of this study is to present com
parisons on the production characteristics of a 
sample of Hinnesota swine producers. Differ
ences are noted across five size categories and 
five enternrise types. The information des
cribes some of the structural changes that have 
taken place and provides data for the ongoing 
agricultural policy analysis and debate. 

There are t'vo important precursor-type 
studies to this paper._l/ James and Galm (1975) 
sampled 489 Iowa hog producers in 1972. Infor-
mation on production practices. types of facil
ities and performance indicators were obtained 
for 1971. Comparisons were made between six 
size groups.· The analysis was descriptive for 
the most part with few trends or comparative 
differences between size categories discussed 
with policy implications in mind. 

Van Arsdall (1978) prepared a national com
parison of structural characteristics of hog 
production. Hog production practices, labor 
requirements, performance measures, types of 
facilities. and general farm characteristics 
were compared across five size categories and 
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three hog enterprise types, i.e., farrow-to
finish. feeder pig production, and finishing. 
VanArsdall's analysis was instrumental in 

·focusing the agricultural community's attention 
on the dynamics of the hog production sector. 

Section II of this paper provides a brief 
historical perspective of swine production in 
the United States and Minnesota from 1964 to 
1978. Comparisons across states reveal differing 
rates of structural change. Data on Minnesota 
illustrate a trend toward fewer and larger swine 
operations. 

Characteristics of farms producing swine in 
Minnesota are discussed in Section III. General 
data on the form of ownership, tenure status, 
land base, enterprise mix, and personal attri
butes of the operator are presented. 

Section IV analyzes swine production prac
tices in Minnesota as Van Arsdall did in his 
1978 report for the United States. Using the 
size and type categories, operations are compared 
by types of facilities and equipment, breeding 
practices and performance levels, and types of 
labor used. Section IV also provides a brief 
analysis of the production efficiencies across 
the five size categories. Differences in pigs 
born per litter and pigs weaned per litter are 
compared using mean-variance analysis to gain 
insights into possible size and technological 
advantages by certain producers. 

Section V analyzes the economic and social 
factors that producers perceive as affecting 
their production and planning decisions. The 
final section (Section VI) draws some tentative 
conclusions from the study and presents some 
possible hypotheses for the future structure 
of the swine production industry in Minnesota. 

_!/ Other important contributions to the analy
sis of the structure of the swine industry in
clude Cram and Duewer (1980); Kliebenstein, 
Kesler, and Rottmann (1975); Rhodes and Grimes 
(1975 and 1980); Rhodes, Stemme, and Grimes 
(1979)! and VanArsdall and Gilliam (1979). 



Data Sources 

The data for 1964 to 1978, for the top five 
hog producing states in 1980, were obtained from 
the Agricultural Census. These figures represent 
production on all farms. The aggregate data for 
Minnesota also was obtained from the census. 

The i.ndividual producer data in this study 
was obtained through the response of 469 
Minnesota hog producers to a statewide mail 
survey on swine marketing and production prac
tices. The survey was taken in 1979 and repre
sents characteristics of the swine production 
sector for 1978. Although the respondents do 
not represent a random sample of all Minnesota 
swine producers (Greene, Egertson, and Eidman, 
1981), their responses provide a useful frame
work for understanding the Minnesota swine 
sector. 

Several definitions are in order. "Swine'' is 
used to represent all pigs and hogs produced and 
sold. "Pigs11 refers to feeder pigs sold at 
approximately 40 pounds to individuals who wish 
to fatten or finish these pigs to slaughter 
weight. The term 11 hogs 11 is used for all swine 
sold for slaughter including butcher hogs, 
culled sows, and boars. The size variable 
throughout this analysis will be the number of 
pigs and hogs sold in 1978. 

Table 1 outlines the size breakdown of pro
ducers who responded to the survey. The survey 
respondents tend to be larger producers than the 
census breakdown indicates for Minnesota. That 
is, the results discussed in this paper repre
sent the medium and large swine producers. 

Table 2 illustrates the breakdown of produc
ers by the type of swine enterprise they operate. 
Farrow-to-finish are those operations which 
farrow pigs and sell only finished hogs. There 
is no significant purchase of feeder pigs in 
these operations. A feeder pig operation 
farrows pigs and sells only feeder pigs. The 
finishing enterprise purchases feeder pigs and 
sells finished hogs. There is no farrowing done 
on these finishing farms. The remaining two 
types are combinations of the above three. 
Mixed feeder-finishing operations farrow pigs 
and sell both feeder pigs and finished hogs. 
And finally, the mixed finishing enterprise 
farrows and purchases pigs and sells only 
finished hogs. 

The majority of the farms surveyed farrowed 
pigs and sold finished hogs. Forty-two percent 
were traditional farrow-to-finish operations 
that finish only the pigs they produce. The 
other two categories are mixed feeder-finishing 
and mixed finishing, which buy and sell feeder 
pigs depending on market conditions and building 
capacity constraints. Therefore, producers that 
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both farrmv pigs and finish market hogs comprise 
68 percent of the respondents to the survey. 

Statistical Tests 

Producer responses were evaluated statisti
cally to determine whether the producer charac
teristics and efficiency levels differed signi
ficantly across size categories and enterprise 
types. Throughout the text, reference is made 
to whether the results are 11 significant'' or 
11 significantly different11

, These key words 
simply imply that a statistical test was per
formed at the 5 percent confidence level and the 
null hypothesis of equality was rejected.-1/ 

~/ Two tests were used (Snedecor and Cochrane, 
1967, pp. 114-118; Nie, et a1., 1975, pp. 269-
70). One test was used to determine if two 
sample means were significantly different. With 
unequal group sizes a student t test is inappro
priate. A modified t test was used where, 

and 
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x. 
l 
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l 

n. 
l 

(;l - ;2) 

mean for ith sample, 

.th 1 . d l samp e varlance, an 

sample size for ith grouping. 

The significance level, t~'{' , of t' is found by 
calculating the number of degrees of freedom (df)· 
using the following formula: 

and obtaining the critical value from a t dis
tribution table at the desired level of signifi
cance. If t~~· > t', then the proposition that 
the same means are equal cannot be rejected. If 
t*' < t', then we cannot accept the hypothesis 
that the means are equal at a 5 percent con
fidence level. The second statistical test 
was used to determine if the sample variances 
were significantly different. 
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, an F statistic can 
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be computed F = larger s 

smaller s 2 

and compared to the tabular F value, F* at a cho
sen significance level (5 percent in this case). 
If "!? < F*, then the variances are presumed to be 
equal for a given probability level. If F > F*, 
then we concluded that the sample variances can
not be presumed equal. 



Table 1. Respondents by Size of Operation 

Number of Pigs and Hogs Sold Number 

1-199 133 

200-499 167 

500-999 106 

1000-1999 56 

2000-4999 7 

5000 or More 0 

Table 2. Respondents by Type of Swine Enterprise 

TyEe of Swine Enterprise 

Farrow-to-Finish 

Feeder Pig 

Finishing 

Mixed Feeder-Finishing 

Mixed Finishing 

GENERAL TRENDS IN SHINE PRODUCTION 

Swine production traditionally has been 
associated with the Corn Belt of the United 
States. This association remains today as the 
states in or on the edge of the Corn Belt pro
duce approximately 80 percent of the hogs and 
pigs sold in the country. North Carolina and 
Georgia have recently become major swine pro
ducers but production declines in other states 
in the southeast have kept that region's share 
of total U.S. production at around 15 percent. 

The percentage of U.S. farms selling swine 
declined from 39 percent in 1950 to 19 percent 
in 1974. During the same period, the volume 
of pork produced remained relatively constant. 
The combination of fewer producers and a con
stant production level implies larger production 
units. 

Prior to the 1960s, pigs and hogs were pro
duced and sold by relatively small swine opera
tions by today's standards. Farms selling 
fewer than 200 h€ad a year accounted for one
third to one-half of the production in most 
states. Operations selling more than 1,000 head 
accounted for less than 15 percent of total 
sales. By 1978, the emphasis shifted to the 
larger operations. Farms selling more than 500 
head are now the dominant size, selling over 
50 percent of all hogs and pigs sold. 

Survey ResEondents 1978 Census 
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Percenta~e PercentaB:e 

28.4 64.6 

35.6 21.9 

22.6 9.3 

11.9 

(1000+j 

4.2 

1.5 

0 

Number Percentage 

195 41.8 

59 12.7 

89 19.1 

85 18.2 

38 8.2 

Some of these trends can be seen more readily 
by analyzing the data in Table 3. The five 
states represent, in descending order, the top 
five swine-producing states in the United States 
in terms of hogs marketed in 1980. The percen
tage of total farms and total sales is presented 
for four size categories for each state. Per
centage change in sales shared by size for 1964 
and 1978 is presented to show how structural 
shifts have occurred. 

The majority of the farms producing swine re
main as of 1978, in the small size category for 
four out of the five states. In 1964, 86 percent 
of the farms were in this size group in Minnesota 
and sold 56 percent of all swine sold. In 1978, 
the numbers were 65 percent and 18 percent, re
spectively. In fourteen years, the share of 
total sales by this smallest size category fell 
by 38 percentage points. Similar changes 
occurred in other states. 

The increase in sales by the largest size 
category has been equally dramatic. For example, 
in 1964, Illinois producers selling 1,000 head 
or more represented 1 percent of all producers 
and 11 percent of total sales. In 1978, this 
same group represented 7 percent of all producers 
but sold 40 percent of all pigs and hogs sold in 
the state. This shift to larger swine enterprises 
appears to be most dramatic in Illinois and Indi
ana with less abrupt structural shifts in I~nva, 

Hinnesota, and Missouri. Missouri is the only 
statP. listed whose production seems to be equally 



distributed between the four size categories. 
Missouri also has three quarters of all its 
swine producers in the smallest size category. 

The data in Table 3 are presented graphically 
in Figure 1. Indiana and Illinois have followed 
similar paths towards the increasing dominance 
of hog operations selling more than 1,000 hogs 
per year. The larger producers have tradition
ally sold a smaller proportion of the output in 
Iowa, Missouri, and Minnesota. However, since 
1974 the proportion sold by large producers has 
increased more rapidly in Iowa and Minnesota 
than in Indiana and Illinois. Bet~veen 1974 and 
1978, sales by producers selling 1,000 head or 
more increased 13 and 11 percent for Iowa and 
Minnesota respectively, while for Indiana and 
Illinois the changes were 10 and 8 percent 
respectively. Missouri has experienced a rela
tively constant, but not as rapid, increase in 
the hogs sold by producers marketing over 1,000 
head annually in the other four states. The 
increase was approximately 5 percent for 1969 
to 1974 and 6 percent from 1974 to 1978. 

Since we are focusing primarily on Minnesota, 
a detailed look at these general structural 
shifts for Minnesota is presented in Table 4. In 
the early 1960s, Minnesota swine production was 
clearly dominated by small-scale producers. 
Fifty-six percent of total sales were attributed 
to the small producer. These individuals also 
represented the majority of the swine producers. 
Over the years, the sales share of this size 
category has declined to 18 percent of total 
sales. However, 65 percent of all swine produc
ers still fall into this smallest size grouping. 

Larger swine producers now dominate the swine 
industry in Minnesota in terms of numbers of pigs 
and hogs sold. In 1964, only 13 percent of total 
sales could be attributed to farms producing 500 
or more head. By 1978, these producers accounted 
for 54 percent of total sales. Thirteen percent 
of the swine producers sell over 50 percent of 
the hogs and pigs in the state. This increasing 
concentration in larger enterprises is. particu
larly evident in the largest size category where 
4 percent of the producers account for 29 percent 
of total sales. Trends indicate that this size 
group will produce an even larger proportion of 
total production in the 1980s. 

Table 3. Percentage of Farms and Sales by Size Classes for 1964 and 1978 for Iowa, Illinois, 
Missouri, Minnesota, and Indiana 

Number of Pigs and Hogs Sold 

1-199 200-499 500-999 1000 or more -----------
(Percent in 1964) 

State Farms Sales Farms Sales Farms Sales Farms Sales 

Iowa 67 34 28 45 4 16 1 5 
Illinois 72 31 21 36 6 22 l 11 
Missouri 86 50 12 32 2 11 ~·: 7 
£-!innesota 86 56 12 31 2 9 ,, 4 
Indiana 76 34 18 35 5 19 1 12 

(Percent in 1978) 

Iowa 47 11 31 27 15 28 7 34 
Illinois 59 13 23 23 11 24 7 40 
Missouri 74 27 18 29 6 2l 2 23 
Minnesota 65 18 22 28 9 25 4 29 
Indiana 66 16 20 23 9 23 5 38 

~·~ Significantly less than 1% 
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Table 4. Number and Percentage of all Minnesota Farms Selling Pigs and Hogs and Percentage of Total 
Hogs Sold by Size for 1964, 1969, 1974, 

1964 1969 
Number of 
Pigs and Farms % of Farms 
Hogs Sold Total % Sales Total % 

1-199 47,162 86 56 28, 143 77 

200-499 6,415 12 31 6,918 19 

500-999 809 2 9 1,370 4 

1000 or More 163 ~~ 4 269 * 
Total 54,549 100 100 36,700 100 

~·: Significantly less than 1%. 

CHARACTERISTICS OF MINNESOTA FARMS PRODUCING 
SWINE 

OwnershiP 

Individually owned farming operations are the 
predominant type of farm mvnership in Minnesota. 
Single proprietorships also are the dominant 
form of ownership for Minnesota swine producers. 
Eighty-two percent of the respondents operated 
single proprJ_etorships while 15 percent were 
involved in partnerships. The remaining 3 
percent were family corporations. 

There does not appear to be any significant 
relationshiP between ownership form and the type 
or size of the swine enterprise. The survey 
data show that swine production is controlled by 
family-managed operations. 

Crop Base 

Swine production in Minnesota is tied closely 
to the land base as a feed source and as an 
outlet for manure disposal. The cropping opera
tion and the swine enterprise do not appear to 
be substitutes in the sense that one enterprise 
declines in importance as the other increases 
in size (Table 5). Acres owned and rented 
neither differed significantly for the two 
smallest size categories (1 to 199 and 200 to 
499) nor for the three largest size groupings 
(500 to 999, 1000 to 1999, and 2000 to 4999), 
so these producers have been combined into two 
groups. There appears to be a positive rela
tionship between the number of acres farmed 
and the size of the swine operation. In addi
tion, the percentage of total acres devoted to 
corn production increases as more swine are pro
duced on the farm. Sixty-one percent of till
able farm acres were planted in corn in 1978 by 
the producers selling 500 to 4999 pigs and hogs 
annually, while the smaller producers planted 
corn on only 46 percent of their acreage. 

and 1978 
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1974 1978 

% of Farms % of Farms % of 
Sales Total ! Sales Total % Sales 

39 21,249 72 27 17, 65 7 65 18 

37 5,817 20 32 5,989 22 28 

16 1,879 6 23 2,536 9 25 

8 595 2 18 1,133 4 29 

100 29,584 100 100 27,315 100 100 

Feeder pig operations which require less feed 
per head sold tend to be associated with a 
smaller land base than finishing operations. 
This is clearly demonstrated in Table 6 where the 
acreage difference between enterprises is statis
tically significant. Of the producers surveyed, 
the feeder pig producers had a tillable land 
base of 290 acres while the minimum average land 
base for the other enterprise types was 440 
acres. This difference may be attributed par
tially to the complementary enterprise relation
ship between feeder pig production and other 
farm enterprises (e.g., dairy) which require a 
smaller land base. Corn is the predominant crop 
(71 percent of tillable acres) for the feeder 
pig production operations, while corn occupies 
approximately SO percent of the land base for 
the remaining enterprise types. 

Diversification 

A measure of diversification is the percent 
an enterprise contributes to total farm revenues. 
The data in tables 5 and 6 indicate Minnesota 
swine producers from all size groups are tied 
to a significant land base. Crops produced 
on this land may not generate revenue directly 
for the producer, however. The land may produce 
the feed for the swine operation which in turn 
generates income for the larger producers on 
a monthly basis rather than a few times a year. 

Insights into the degree of diversification 
for farms with different sizes of swine oper
ations can be obtained from Table 7. Smaller 
hcg producers tend to have other significant 
income sources. Dairy, cattle, cropping 
enterprises and off-farm employment are impor
tant income sources for these producers. \</bile 
these other income sources are important, the 
swine enterprise still produces 30 percent of 
average cash receipts for farms reporting in 
this size category. 



Table 5: Average Number of Crop Acres by Size of Swine Enterprise 

Number of Tillable Acres Farmed Acres of Land in Corn 
Pigs and Percent of 
Hogs Sold Owned Rented Total Owned Rented Total Tillable Acres 

1-499 206 206 412 102 87 189 46 

500-4999 317 262 579 209 143 352 61 

Table 6: Average Number of Crop Acres by Type of Swine Enterprise 

Type of Tillable Acres Farmed Acres of Land in Corn 
Swine Percent of 
Enterprise Owned Rented Total Owned Rented Total Tillable Acres 

Farrow-to-Finish 262 225 487 !53 110 263 54 

Feeder Pig 139 151 290 56 151 207 71 

Finishing 291 304 595 151 135 286 48 

Mixed Feeder-Finish 217 223 440 103 89 192 44 

Mixed Finishing 289 177 466 164 87 251 54 

Table 7: Average Percentage of Cash Receipts for Each Income Source by Size of Swine Enterprise 

Number of Pigs and Hogs Sold 

Income Source 1-199 200-499 500-999 1000-4999 

Pigs and Hogs 30 44 50 64 

Dairy 13 9 4 2 

Cattle 12 11 15 11 

Other Livestock 2 ,, 1 ,, 
Cash Crop 29 29 26 20 

Off-Farm Employment 13 6 3 2 

Other 1 1 1 1 

•t:S ignif ica ntly less than 1%. 
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As the size of the s\vine operation increases, 
the percentage of total cash receipts generated 
by the swine enterprise increases. For the 
larger enterprises (size categories 1000 to 1999 
and 2000 to 4999), the sales of pigs and hogs 
generate 64 percent of total cash receipts. 

The relative importance of other sources of 
income changes as the size of the hog enterprise 
increases. Dairy operations which require a 
relatively large amount of labor are not associ
ated with large swine operations, while cattle 
feeding is associated \Vith all size categories 
of swine production units. Other livestock 
enterprises are insignificant in importance. 

In a relative sense, cropping enterprises are 
a more important source of revenue for small hog 
producers than for larger ones. Twenty-nine 
percent of cash receipts were produced by the 
cropping operations for producers selling 1 to 
499 head. Surplus grain production is sold 
commercially by the operators. The production 
units selling 1000 to 4999 pigs and hogs annual
ly market only 20 percent of their corn for 
grain. 

Off-farm employment is more important for 
swine producers selling 1 to 199 head annually. 
At this level of swine production, the labor 
requirements for farrowing are minimal relative 
to the continuous farrowing operation. There
fore, the operator can have part- or full-time, 
off-farm employment without adversely affecting 
the swine operation. 

Similarities to the size analysis are appar
ent when we compare diversification by type of 
swine operation. In tabulations not shown, 
dairying and off-farm employment are signifi
cantly more important sources of income for 
the feeder pig producer than for the farrow-to
finish operator. The swine enterprise provides 
a significantly small proportion of revenue for 
the feeder pig finisher than other types of 
swine enterprises. 

Operator Characteristics 

Swine producers, as represented by the 
respondents to the survey, are a rather homogen
eous group of individuals. Age levels, years 
of farming experience, and the percentage of 
total labor contributed to the swine enterprise 
by the owners do not differ significantly across 
size categories or enterprise types. The aver
age swine producer is 46 years old and has 27 
years of swine production experience. On aver
age, the producer provides 74 percent of the 
total labor requirements for the swine opera
tion. 

The average formal education or years of 
schooling for producers in the four smaller 
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size groups did not differ significantly. Pro
ducers selling 1 to 1999 head have completed an 
average 12 years of schooling which is equivalent 
to a high school education. Respondents in the 
large"St size category (2000 to 4999 head) aver
aged 14 years of formal education, a statistical
ly significant higher level of formal education. 

SWINE PRODUCTION PRACTICES 

Facilities and Equipment 

The trend towards larger swine production 
units has been paralleled by an increased use 
of total confinement production facilities. To
tally enclosed buildings over pits for manure 
collection are used by a larger number of pro
ducers for farrowing, nursery, and finishing 
operations. Many producers have a combination 
of totally confined facilities with slatted or 
concrete floors and partial confinement build
ings. 

The data in Table 8 illustrate the popularity 
of various types of farrowing units by producer 
size category. The percentages represent the 
incidence of the building type for the particular 
size group. The two largest size categories 
(1000 to 1999 and 2000 to 4999) have been 
combined because of the small number of observa
tions in the largest category. 

The majority of Minnesota producers in each 
size category used total confinement facilities 
for farrowing. Fifty-five _percent of the 
farrowing facilities of producers selling 1 to 
199 head are solid-floor, total-confinement 
units. These buildings are often remodeled 
dairy barns or poultry houses. The proportion of 
farrowing facilities with partially or totally 
slatted floors increases as the number of pigs 
and hogs sold increases. \.Jhile 58 percent of the 
facilities of the 200 to 499 head units have 
solid floors, only 27 percent of the 1000 to 4999 
head production units have solid floor farrowing 
quarters. Thirty-nine percent of the facilities 
in the 1000 to 4999 category are partially 
slatted farrowing buildings. The slatted-floor 
facilities can be either new swine buildings or 
remodeled barns. The primary heating sources for 
the farrowing buildings were identified as elec
tric heat lamps, gas or kerosene space heaters, 
an LP gas furnace, and combinations of these 
heat sources. 

The majority of Minnesota producers in each 
size category also used total confinement facil
ities for the nursery, with the use of slatted 
floors being more common for larger producers 
(Table 9). Seventy percent of the buildings for 
operations selling l to 199 head are total con
finement facilities with solid floors. The 
incidence of this type of facility declines to 
20 percent for producers selling 1000 to 4999 



Table 8: Type of Farrowing Facility by Size of Swine Enterprise 

Building Description 

Total Confinement-
Totally Slatted Floors 

Total Confinement-
Partially Slatted 
Floors 

Total Confinement-
Solid Floor 

Open Front-
Concrete Floor 

Dirt Lots-
Some Shelter 

Portable Buildings 
on Pasture 

Other 

1-199 

5 

8 

55 

8 

9 

10 

5 

Size of Swine Enterprise 

500-999 1000-4999 

Percentage of Respondents By S5.ze Category -----

6 18 23 

13 29 39 

58 40 27 

5 0 2 

4 5 3 

5 3 3 

9 5 3 

Table 9: Tyoe of Nursery Facility by Size of Swine Enterprise 

Building Description 

Total Confinement-
Totally Slatted Floors 

Total Confinement-
Partially Slatted 
Floors 

Total Confinement-
Solid Floors 

Open Front-
Concrete Floor 

Dirt Lots-
Some Shelter 

Portable Buildings 
on Pasture 

Other 

9 

5 

70 

2 

8 

2 

4 

Size of Swine Enterprise 

200-499 500-999 1000-4999 

Percentage of Respondents By Size Category -----

14 31 41 

II 24 31 

57 38 20 

7 4 2 

I 0 2 

2 0 2 

8 3 2 
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head. Again, there is a gradual increase in the 
use of slatted floors as the size of operation 
increases. The most prevalent heating sources 
are LP gas furnaces and space heaters. 

Finishing facilities are used to house hogs 
as they are fed to market weight. This normal
ly involves raising the hog's weight from 
approximately 40 pounds to 220 pounds. The 
type of buildings used for this operation are 
varied. Total confinement buildings with solid 
floors, open front "Cargill" type facilities, 
and open dirt lots with some type of shelter 
are typical for the smaller producer (Table 10). 
Approximately 30 percent of the buildings in 
each size category are of the open front vari
ety. A noticeable trend, as the operations 
become larger, is the shift from dirt lots and 
total confinement with solid floors to total 
confinement facilities with totally slatted 
floors. Over 50 percent of the facilities in 
the largest size category are total confinement 
buildings with partial or total slats. Temper
ature control is relatively less important in 
a finishing facility. Instead of supplemental 
heat, bedding (e.g., straw) is commonly used to 
make the hogs more comfortable during cold 
weather. 

Manure disposal has an important claim on 
the swine producer's time. The type of manure 
handling system is directly related to the type 
of facility the producer is operating. Build
ing type also influences the timing of handling 
the manure. Solid floors need to be scraped or 
cleaned regularly while a pit needs to be 
emptied only several times a year. 

As mentioned earlier, production facilities 
with slatted floors are more prevalent in 
larger swine units. Likewise, pit storage of 
manure is more prevalent for these larger 
operations. A "honey wagon" typically is used 
to spread the liquid manure on adjoining crop
land for most producers using partial or total 
slatted confinement technology. The smaller 
operations use primarily hand labor and a 
front-end or 11 Bobcat 11 type loader to handle the 
solid waste. 

Swine production in the midwestern states 
traditionally has been combined with a corn 
enterprise on farms. Corn production has gone 
to market in the form of corn-fed hogs. Of the 
corn fed to the respondents' swine, approxi
mately 92 percent was grown by the respondent. 
This percentage did not differ significantly 
across size categories. 

When swine enterprises were compared by 
type, significant differences were found be
tween the percentage of corn requirements 
produced by feeder pig operations and farrow
ing and finishing operations. Feeder pig 
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producers buy relatively more feed than the other 
enterprise types. Feeder pig operations produce 
80 percent of the corn fed to their pigs while 
all other swine enterprises produce 93 percent 
of their corn requirements. 

The majority of this farm grown feed is pro
cessed on the farm for all sizes of operations. 
Tractor powered processing is the dominant 
grinding method, especially for the smaller 
swine enterprises. Processing powered by 
electricity gains in importance as the swine 
operation increases in size. Custom ground feed 
is more prevalent for the small producer. 

Production Practices and Performance Indicators 

Selected data on production practices and 
performance indicators were gathered to make 
comparisons between differing sizes and types of 
swine enterprises. The following are detailed 
in Table 11: 

- Number of Farrowings for Each Sow 
- Number of Litters Per Sow Per Year 
- Conception Rate for Gilts 
- Conception Rate for Sows 
- Number of Pigs Born Per Litter 
- Number of Pigs Weaned Per Litter 
- Weaning Age in Weeks 

Only three statistically significant differences 
between size categories were discovered: the 
number of farrowings, gilt conception rate, and 
weaning age. 

Swine operations selling 1 to 199 head a year 
keep their sows for an average of 3.3 farrowings 
while the larger producers average 4.2 farrow
ings per sow. The larger operations may be more 
sensitive to the larger litter size of the sows 
and are willing to keep better quality breeding 
stock longer because of superior mothering 
ability. 

The conception rate for gilts is significant
ly higher for the 1 to 199 head size category 
(89 percent) than for the larger units. Units 
producing over 200 head have an average concep
tion rate for gilts of 84 percent. This slight 
advantage may be due to a higher boar to gilt 
ratio or to greater attention given by the 
manager of the smaller operation to the breeding 
process. 

Larger swine production operations wean their 
young pigs at an earlier age than the smaller 
producers. Swine enterprises selling 500 to 
4999 head wean pigs at five weeks on average 
while smaller producers wean at six weeks. 
Earlier weaning by the larger producers permits 
more frequent use of high-investment confinement 
facilities to generate more revenue per dollar 
of investment. 



Table 10: Type of Finishing Facility by Size of Swine Enterprise 

Size of Swine Enterprise 

Building Description 1-199 200-499 500-999 1000-4999 

Percentage of Respondents by Size Category -----

Total Confinement-
Totally Slatted Floors 

Total Confinement-
Partially Slatted 
Floors 

Total Confinement-
Solid Floors 

Open Front-
Concrete Floor 

Dirt Lots-
Some Shelter 

Portable Buildings 
On '?asture 

Other 

0 

4 

33 

30 

23 

4 

6 

2 14 

16 26 

38 19 

30 32 

5 4 

4 0 

5 5 

Table 11. Average Selected Production Practices and Performance Levels by Size and 
Enterprise 

Number of Number of Litters Conception Rate Pigs Pigs 
Pigs and Farrowings Per Sow in Percentage Born Per Heaned 
Hogs Sold Per Sow Per Year Gilts Sows Litter Litter 

1-199 3.3 2.0 89 92 9.4 7. 7 

200-499 4.2 2.2 84 89 9.8 8.0 

500-999 4.0 2.0 84 89 9.9 7.8 

1000-1999 4.3 2.0 82 89 9.9 7.8 

2000-4999 5.0 2.1 79 89 10.6 7. 7 

Type of 
Swine 
Enterprise 

Farrow-to-
Finish 3.5 2.1 84 89 9.7 8.2 

Feeder Pig 5.0 2.1 90 92 9.6 8.1 

Mixed Feeder--
Finishing 4.4 2.0 86 90 10.1 8.2 

Mixed Finishing 3.6 2.0 81 86 9.4 7.4 

11 

22 

33 

14 

24 

4 

3 

0 

Type of Swine 

Weaning 
Per Age in 

Weeks 

6.0 

5.5 

5.1 

5.0 

4.9 

5.6 

5.3 

5.4 

5.5 



In the other performance indicators, the size 
categories do not differ significantly. All 
units average 2.1 litters per sow per year. The 
conception rate for sows on all operations is 
approximately 90 percent. Approximately 9.7 
pigs are born per litter and 8.1 pigs are 
weaned. This represents a pig loss of 16 per
cent for these producers. 

The comparison of data in Table 11 for far
row-to··finish and feeder pig enterprises results 
in two significant differences. Farrow-to
finish managers keep sows for an average of 3.5 
farrowings while their counterparts in feeder 
pig operations cull sows after five farrowings. 
A larger litter size and better mo'thering abil
ity may be the objectives of this practice. 
However, average litter size and number of pigs 
weaned do not vary significantly between these 
two enterprises. 

The conception rate for gilts, which is 90 
percent for the feeder pig producers and 84 
percent for the farrow-to-finish operators, also 
differs significantly. This statistically sig
nificant difference might be due to increased 
attention by management during the breeding 
period and to the selection of better breeding 
stock. 

In a competitive market such as the swine 
production industry, the survival of swine pro
ducers is determined largely by their ability 
to economically compete with other producers. 
Producing hogs only because the operator enjoys 
working with livestock, while ignoring either 
more profitable opportunities in other enter
prises or failing to adopt more modern produc
tion technology, may lead to the demise of some 
swine enterprises. 

Several of the technical measures discussed 
above can directly affect the profitability of 
the swine operations. Pigs born per litter and 
pigs weaned per litter are two examples of tech
nical efficiency measures. Mean variance analy
sis is an efficiency technique applied to 
choices between alternative strategies or out
comes._}/ For example, a decision maker analy
zing an investment will prefer one that has a 
higher mean return and a lower variance of 
returns. A weakness of this approach, which 
will be illustrated, is that not all actions or 
strategies can be ranked. Nevertheless, mean
variance analysis can provide some initial 
insights into the most preferable courses of 
action. 

Values for the means and variances of these 
two performance indicators are given in Table 
12. It is assumed that producers farrowing pigs 
prefer more pigs to less pigs per litter. Earl
ier statistical calculations showed that the 
average level of pigs born per litter does not 
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differ significantly between size groups. The 
test for equal variances is discussed earlier in 
this paper and applied to the variances for pigs 
born per litter. The variances of the four lar
gest size categories are not significantly dif
ferent at the 5 percent level. Operations sell
ing 1 to 199 head do have a significantly higher 
variance, indicating more variability in the 
number of pigs weaned per litter. This increased 
variance reflects both the effect of individual
ized attention and disease control in some small 
operations, as well as lower levels of management 
in others. 

The number of pigs weaned per litter is an im
portant efficiency measure. More animal units 
are lost between farrowing and weaning than at 
any other time in the production process. The 
producer who can maintain a high weaning rate, 
with all other variables held constant, will have 
a more profitable swine enterprise. Data from 
the survey show that the means and variances of 
pigs weaned per litter for the four largest size 
categories do not differ significantly. The 1 to 
199 head enterprise appears to be at a competi
tive disadvantage because of the significantly 
larger variance in pigs weaned. 

Several tentative conclusions can be made from 
this brief analysis. The first observation is 
that producers as a group, selling 1 to 199 head 
a year, experience greater variability in swine 
production. As a result, on average, these units 
are in a less favorable position to compete with 
the larger enterprises. 

Also, it appears that producers selling 200 to 
999 head are capable of competing with the larger 
swine operations. Herd management plays a key 
role in swine production and these data indicate 
that medium size producers, on average, manage 
their operations well. While the largest opera
tions have somewhat higher death loss of pigs in 
the farrowing house, the number weaned per litter 
does not differ significantly from producers in 
the 200 to 1999 head categories. 

_l/ We can assume for the moment that more of 
something is preferred to less. The appropriate 
decision rule is that action A will be preferred 
to action B if the mean of A, (XA), is greater or 
equal to the mean of B, (X B), and the variance of A, 
(s~), is less than or equal to B' s variance, Csfi). 
More specifically the following decision rules 
apply: 

2 2 
A is preferred to E if XA > XB and sA _2 sB or 
XA -~ XB and s.K. < s~. 
Indifference between A and B when XA = XB and sx = s~. 
A and B cannot be ranked if xA > XB and 
s 2 > s 2 or vice versa. A B 



Table 12: Mean and Variance Values ofTechnical Performance Indicators by Size of Swine Enterprise 

Size 

1-199 

200-499 

500-999 

1000-1999 

2000-4999 

Size 

1-199 

200-499 

500-999 

1000-1999 

2000-4999 

Labor Sources 

Family members are the principal source of 
labor for swine enterprises in Minnesota. Wives 
provide labor services for all size categories. 
However, there is a trend for the spouse's labor 
to become relatively less important as the swine 
enterprise grows in size. Respondents did indi
cate that their spouses were the principal source 
of non-operator labor for the farrow-to-finish 
operations. 

Sons and daughters provide an additional 
source of labor. Children are cited as important 
suppliers of labor by respondents across all size 
categories and enternrise types. Although part
ners and hired labor are mentioned by producers 
as labor sources, their importance to the average 
producer is not very great. Our survey shows 
that swine production in Minnesota remains a 
family run business. 

DECISION MAKING AND PLANNING 

The increasing size of swine producing units 
in the United States and Minnesota was demon
strated earlier in this report. Possible factors 
influencing this structural shift according to 
many analysts are technological advances in crop 
and livestock production, taxation policies 
favoring capital investments, increasing land 
values, risk producing government policies, and 
attractive urban employment opportunities. 
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Pigs Born Per Litter 

Mean Variance 

9.4 4.23 

9.8 l. 96 

9.9 1.81 

9.9 l. 28 

10.6 2.40 

Pigs Weaned Per Litter 

Mean Variance 

7. 7 2.67 

8.0 l. 16 

7. 8 1.65 

7 .8 1.84 

7. 7 l. 97 

Efforts have been made to question individual 
swine producers about the variables, both 
social and economic, which influence their pro
duction decisions. Comparing producers' respon
ses to the experts' hypotheses provides some 
interesting insights into the guiding forces of 
structural change. 

Kliebenstein, Kesler, and Rottmann (1975) 
provide an interesting analysis of factors influ
encing the production decisions of 50 Missouri 
hog producers. Producers were divided into two 
groups--those that had decreased and those that 
had increased their hog production over the 1967 
to 1973 period. Those that had decreased their 
production cited the following factors (in order 
of decreasing frequency) as instrumental in in
fluencing their decision: 

1. Disease problems, 
2. Labor problems, 
3. Breeding problems, 
4. Hog prices, and 
5. Expansion of other enterprises. 

Biological aspects of production appear to be 
more influential than economic factors in these 
producers' decision making. 

The group of producers that had increased pro
duction were asked to give reasons for doing so. 
Their responses, in order of decreasing frequency, 
were: 



1. Built new facilities, 
2. More labor became available, 
3. Attempted to increase income, 
4. Increased grain production, and 
5. Decreased other enterprises. 

Unfortunately, reasons for building the new 
facilities are not given in the Missouri analy
sis. Some of the other reasons mentioned could 
have been the causal factors for the new con
struction. 

Finally, the authors of the Missouri study 
attempted to identify the constraints to in
creased production that swine producers experi
ence. Producers' major concerns are listed 
below in decreasing order of importance: 

1. Lack of available labor, 
2. High capital investment, expensive 

building materials, 
3. Low or uncertain returns, unprofitable, 
4. Disease problems, herd health, and 
5. High cost of production, high feed costs. 

Labor and financial constraints were paramount 
for producers who planned on expanding produc
tion in the future and those who projected no 
change or a decrease in their hog production. 

In this survey Minnesota producers were asked 
which facto~·s influenced their production deci
sions and which factors would influence their 
expansion or contraction of their swine enter
prise. Responses to these questions have been 
combined under the heading of factors which in
fluence the production decisions and plans of 
swine producers. Thirty-one possible responses 
were identified. These decision variables have 
been analyzed across size and type categories. 

The price of slaughter hogs is an important 
decision variable for all swine producers across 
size categories (Table 13). Operators are re
sponsive to changes in hog prices and these 
changes affect their production and investment 
decisions. Prices of other products are impor
tant for smaller swine operations. As discussed 
earlier, these smaller producers receive a 
greater percentage of total cash receipts from 
other farming operations. Therefore, we would 
expect them to evaluate the changes in profits 
for different product combinations as relative 
product prices change. 

Feed prices are significant only to the 
smallest producers. Yet medium-sized producers 
(500 to 999 head) are sensitive to the corn to 
hog price ratio. Larger producers usually can
not afford to cut back on production even when 
feed prices are high. As long as they can 
cover their variable costs in the short-run 
they will continue to produce. Of course un
profitable production could not continue for 
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many consecutive years. 

Labor concerns are a dominant decision factor 
across most size categories. A steady and de
pendable labor supply ranks second or third 
except for the smallest producer. Health and 
retirement are important considerations, espe
cially for the smaller operators. Retirement 
ranks first among the producers selling 1 to 199 
head as a variable influencing their production 
and expansion decisions. The impression from 
these responses is that these smaller operations 
are dependent entirely upon the labor of the 
owner-operator. There is a good chance that the 
swine enterprise will be discontinued upon his 
retirement. 

The importance of an heir to the swine enter
prise is a decision variable which has not been 
stressed in the literature. All the Minnesota 
producers surveyed labeled this variable as 
being important. The interest of sons, sons-in
law, and daughters in producing swine is a cru
cial component in the decision making process, 
especially for those plans involving expansion. 
The larger operations seem to be relatively more 
sensitive to this variable than the smaller 
producers. Young people must continue to be 
interested in farming and in continuing in the 
swine business or more drastic structural shifts 
toward larger factory--type operations may be 
forthcoming in the 1980s. 

The largest size category (2000 to 4999 head) 
also is sensitive to two concerns that are not 
ranked highly by smaller producers. Disease 
problems rank third for the largest producers. 
They seem to be more sensitive to this factor 
possibly because larger operations place a higher 
premium on good herd management. The swine 
enterprise selling 2000 to 4999 head is the only 
size grouping that listed government regulations 
such as controlling the use of antibotics and 
imposing stricter pollution control regulations 
as decision factors. Stricter government poli
cies could conceivably constrain further expan
sion, according to these Minnesota producers. 

The smallest size category of producers cite 
their attitude toward swine production as an 
important decision variable. Many stated that 
they enjoyed producing hogs and/or pigs. This 
factor is also important for farrow-to-finish 
and feeder pig operators as shown in Table 14. 

Slaughter hog prices are considered very 
important in making production decisions by pro
ducers selling market hogs (Table 13). Feeder 
pig prices and prices of other enterprises are 
ranked highly by the feeder pig producers. Pro
ducers of feeder pigs have more diversified 
farming operations and are sensitive to relative 
product prices. Finishing enterprises react 
similarly. Labor variables such as labor supply, 



Table 13: Ranking of Factors Which Influence Production Decisions and Plans by Size of Swine 
Enterprise~·~ 

Decision Factor 

Price of Slaughter Hogs 

Prices of Other Enterprises 

Feed Prices 

Labor Supply 

Disease Problems 

Ratio Between Corn and 
Hog Prices 

Health of Operator 

Retirement 

Interest of Sons 

General Attitude 
Toward Productng Hogs 

General Attitude 
Toward Economy 

Improve Cash Flow 

Government Regulations 

1-199 

2 

4T 

5 

1 

3 

4T 

Number of Pigs and Hogs Sold 

200-499 

1 

4 

2 

3 

5 

500-999 

2 

3 

5 

4T 

4T 

1 

1000-1999 

1 

3 

2 

5 

4 

2000-4999 

ZT 

2T 

3 

4 

1 

5 

* AT beside a number signifies a tie, e.g., 4T means tied with another factor for the fourth 
most frequently mentioned decision variable. 

Table 14: Ranking of Factors Which Influence Production Decisions by Type of Swine Enterprise~·{ 

TyEe of Swine Enteq~rise 

Farrow- Feeder Mixed Feeder- Mixed 
Decision Factor to-Finish Pig Finishing Finishing Finishinfi 

Price of Feeder Pigs 2 

Price of Slaughter Hogs 1 2 1 2T 

Prices of Other Enterprises 1T 4 5 

Labor Supply 3 4 1 

Disease Problems 5T 

Ratio Between Hog & Corn Prices 5 3 

Health of Operator 3 3 

Retirement 4 1T 3 4T 

Interest of Sons 2 5T 1 2 2T 

Cost of New Facilities 5T 4T 

General Attitude Toward Producing Hogs 5 4 

General Attitude Toward Economy 5T 

Improve Cash Flow 1T 

*AT beside a number signifies a tie, e.g., 4T means tied with another factor for the fourth 
most frequently mentioned decision variable. 
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health of operator, retirement and interest of 
sons are all important for most of the enter
prise types. 

SUMMARY AND CONCLUSIONS 

Swine production in Minnesota is following 
the national trend towards fewer and larger pro
duction units. In comparison to other important 
swine producing states such as Iowa, Illinois, 
and Indiana; Minnesota has lagged somewhat in 
shifting to larger swine operations. Neverthe
less, swine operations producing over 500 pigs 
and hogs a year account for 54 percent of total 
sales in the state according to the 1978 Census 
of Agriculture. This percentage is surely 
higher in 1982. 

Evidence discussed in this paper shows that 
swine production in Minnesota is an integral 
part of the family operated and managed farm. 
The family still provides the vast majority of 
all labor for the swine operation. Swine pro
duction continues to be tied to the land base, 
especially for feed grains, mainly corn. Crop
ping and swine operations appear to be directly 
related in terms of size, i.e., the larger the 
swine enterprise the more corp acres farmed by 
the operator. 

Medium and large size producers demonstrate 
a preference for modern confinement production 
technology. Remodeled barns with solid floors 
remain popular but slatted floors in these barns 
or new farrowing facilities with slatted floors 
are becoming more common. More nursery and 
finishing facilities with slatted floors also 
are observed as the size of the production unit 
increases. 

Overall profitability considerations are 
important in formulating production decisions 
and plans. Swine producers are responsive to 
prices of their inputs and outputs. 

Labor constraints also are important decision 
variables. An adequate supply of hired labor, 
upcoming retirement, health of the operator, and 
the interest of other family members in working 
with the swine operation are cited as being 
important to decision-making. These labor 
variables are particularly important in develop
ing expansion plans. 

Medium and large size swine producers do have 
efficiency advantages over the small producer 
selling 1 to 199 head a year. The efficiency 
analysis tentatively leads one to conclude that 
the smallest hog producers will not be able to 
compete with larger producers in the market 
unless they are willing to accept a lower labor 
and management return on their swine operation. 
As long as they are willing to produce swine 
because of the enjoyment gained front the 
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operation, these producers will remain in opera
tion. Fewer operators, especially as they grow 
older, are expected to retain their swine enter
prise and as a result, this smaller size cate
gory will become an insignificant producer of 
swine by the end of this decade. 

A second conclusion from this anlaysis is 
that the farm labor supply is an important factor 
in determining the structure of the swine pro
duction industry. Minnesota swine operations 
are tied closely to the family labor supply. 
Sons and daughters are particularly important 
for the larger operations. If potential heirs 
migrate out of the rural areas in the 1980s, as 
was the case in the 1960s, we can expect less 
expansion of production by the medium size 
operations due to the labor constraints. Those 
swine operations that are able to attract and 
retain college educated young people will have a 
distinct advantage in terms of the long-run 
viability of the operation. 

Some concern has been raised inside and out
side the swine industry about the growing con
centration of production into larger production 
units. Large factory operations are seen as 
threatening the viability of smaller swine 
enterprises. There is no indication that this 
concern, given the about analysis, is a valid 
one for Minnesota at this time. Swine production 
is linked strongly to the family operated crop or 
dairy farm. Good managers of medium size swine 
operations appear to be as efficient as those 
of larger operations. Only with a combination of 
events such as improved disease control and 
improved herd management available only to larger 
operations would the family operated cash-grain 
hog farm be jeopardized by large factory produc
tion units in Minnesota. 
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