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ABSTRACT

A DESCRIPTION AND ECONOMIC ANALYSIS OF INVESTMENT
ALTERNATIVES IN HOG PRODUCTION SYSTEMS IN MICHIGAN

By

Jerrold Frank Bement

Hog production systems are a major capital investment. The purpose
of this paper is to analyze investment in three significantly different
systems known as the one-litter pasture production system, the two-
litter pasture production system and the 51-day confinement system.
These systems represent the extremes from labor intensity to capital
intensity.

The 1nvestment analysis used 1s concerned with the cash flow per-
spective plus the net present value criterion. Required resources for
land, labor and capital are defined for each system. Given these
structural definitions for a given set of price-cost data, the confine-
ment system 1s more favorable from both the cash flow and net present
value criteria than is the one-litter system. The two-litter pasture
production system does appear able to compete with the more intensively
used confinement system.

These results suggest that the critical areas leading to profitable
swine production (based on acquisition price for new assets) are: 1)
housing the growing-finishing hogs in confined, insulated facilities,

and 2) more intensive use of the sow.
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CHAPTER I

Introduction

A. Problem Setting and Needs

The persistent characteristic of United States agriculture 1s 1ts
tendency to "expand production to the point at which product prices
fail to cover investments and expectations in producing farm products.”1
Such errors in investment are in no small part the result of imperfect
knowledge about future events on which the production plans are based.
The divergence of actual prices and expectations "are evidence of re-
sources badly allocated, wrong investments having been made, certain
enterprises over-expanded and others not given enough support. The
result of all this 1s that there occurs a loss to the farmer and a
waste of resources generally. Society 1s poorer because of these mis-
takes."2

Pork production, like other sectors of United States agriculture,
has undergone changes 1n 1ts input or resource requirements. The swine
sector has experienced developments in nutrition that have eliminated
the need for pasture. The pasture i1s being replaced by more capital

intensive housing systems and rations balanced by assistance of

1Glenn L. Johnson and C. Leroy Quance, The Overproduction Trap in
9. Agrieulture, 1972, p. 3.

2T. W. Schultz, "Theory of the Firm and Farm Management," Journal
of Farm Economics, Vol. 21 (1939), p. 585.







computers. While adaption of confinement housing requires relatively
less labor and land for similar levels of production, 1t is fixed to
the firm, fixed to the enterprise, and requires higher levels of other
resources as capital.

Unusually high prices for hogs, as occurred during 1975, could be
expected to be followed by additional investments in hog facilities.
Reasons for an expansion of resources committed to hog production con-
finement facilities are:

1) Expectation of profit;

LW N

)
) Income tax and investment credit considerations;
)

Relatively low opportunity cost for cash grains as corn;

N
~—

A desire by producers of labor intensive systems to improve
labor productivity and efficiency;

5) An inflation hedge and expansion mechanism whereby producers
have increased their net worth position and thus their abil-
ity to command more credit, 1.e., the capacity to use
financial leverage to expand their operations.

Should the potential to expand the hog "production plant" material-
1ze and additional resources become committed to hog production, these
committments occur in the face of great uncertainty. These uncertain-
ties are of the following nature:

1) Prices for hogs (output);

2) Prices for inputs, and even their availability;

3) Institutional criteria in the form of legal and environmental
regulations;

4) Advances in technology which render investments obsolete; and
5) Biological production difficulties.
By reducing the uncertainty surrounding investment decisions it

follows that the probability of resource misallocation is also reduced.







Once cormitted, resources often tend to become fixed to production,
making the production function non-reversib]e,3 and thus, the adjust-

ment to changing conditions 1s not without costs.

B. Statement of Objectives

With the background in mind, the purpose of this paper 1s to:

1) Define the characteristics of certain alternative swine
production systems which should be considered when evalu-
ating the systems;

2) Determine the production surface for each system, i.e.,
the levels and combinations of resources used for the

individual systems;

3) Develop an investment analysis for different pork pro-
duction systems of equivalent size (at which virtually
all economies of scale have been achieved);

4) Provide a means to evaluate not only current levels of
new investment required for a system, but to determine
now much can be paid for a system;

5) Incorporate the non-cash factors of land rent for
pasture production and the value of the manure produced
by the system as both represent substantial opportunity
COsSts;

6) Incorporate operating efficiencies for all systems
that would normally be realized through excellent man-
agement of the enterprise.

For a particular producer the investment analysis presented may be
inadequate. By considering the swine enterprise separately the analy-

sis may not be applicable to producers who have other enterprises wnich

3C1ark Edwards, "Resource Fixity, Credit Availability and Agricul-
tural Organization," (Ph.D. dissertation, Michigan State University,
1958), p. 89. "The nonreversible supply functions . . . do not have
the same elasticity for product price increases as for decreases . . .
when product prices decrease, both acquisition costs and salvage values
are likely to decrease, with salvage values falling at a faster rate.
This effect counteracts the tendency for prices to become variable
downward and makes the supply function less elastic with respect to
product price decreases than to increases."






require the same resources. Opportunity costs of resources will differ
by farm situation. Thus a producer who has certain resources available
for swine production may be forced to plan investments on a fixed asset
approach or a sub-production function of those explained herein. By
determining the input-output data for the production systems it will be
possible to dévelop overall farm plans directly applicable to particu-

lar producers which will assist in their planning and farm (re)organi-

zation.

C. Method of Analysis

The analysis of various production systems nhaving different tech-
nologies first requires a determination of production systems which are
physically feasible within the geographic-climatic constraints. This
task was accomplished througn direct interviews with producers, recom-
mendations by agricultural engineers and by extension specialists who
have direct contact with producers.

For the defined systems it i1s then necessary to determine the
input requirements for an expected level of production in order to
specify points on the production function. Data for this 1i1s generally
secured from research projects conducted by various experiment stations.
While experimental data which compares systems could be expected to
have similar management within the experiment, very good management is
assumed necessary and available at the commercial producer level.

The capital costs associated with alternative investments can also
be estimated. Producers who are currently making investments in a
given structure are one source of capital cost data. Contact with

manufacturers of hog facilities and equipment provides the other major






source of investment costs. Capital budgeting techniques can then
determine if that amount of debt can be repaid.

Investment and operating costs vary considerably between individ-
uals and are rapidly outdated, but the technical coefficients associ-
ated with each system remain stable over time. It i1s expected that
the nature or method <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>