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• 
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SUMMARY 

• 

-

The recent modernization of the broiler, fed cattle, and 
processing vegetable subsectors was analyzed to determine why. 
and how structural changes take place in agriculture. 

Change begins, according to a preliminary model based on this 
analysis, outside the subsector itself, with the imposition of 
new or changed external factors. These factors ca.n include one 
or a combination of: new mechanical, biological, or 
organizational technology; shifting market forces and demand; 
and new Government policies and programs that have an impact on 
agriculture. 

The ensuing structural change is a process of adjustment-
initially to exploit or accommodate new conditions, but later to 
better manage newly emerging risks. The three subsectors 
studied suggest that change occurs in four identifiable stages: 

--innovators in the subsector (including input suppliers, 
processors, and distributors, as well as farmers) adopt 
new technology; 

--production of the commodity shifts to new areas more 
amenable to changed methods than traditional ones; 

--output of the commodity rises rapidly using newly gained 
effeciencies; 

--new institutions emerge and relationships within the 
subsector change to better manage new risks. 

In the first of these stages the innovative early adopters of 
new methods are often new entrants, attracted by the potential 
profit opportunities afforded by the changes in the 
technological, market, and policy environments. 

The main structural effects of this stage are growing capital 
requirements for production, increasing output per unit of labor 
and land, the emergence of economies of size not attainable 
under traditional production methods, and increasing resource 
values in areas most favorable to the new production methods. 
New organizational forms for organizing resources and 
coordinating activities are introduced in this stage. 

In the second stage, the innovators become established in the 
most favorable production areas, causing a shift in the 
interregional competitive balance in favor of the new areas and 
a geographic concentration of production in these areas. 

In the third stage, the new production and organizational 

technologies become entrenched as the standard operating 


iii 



methods for the subsector. Increased specialization and 
concentration of production in the new producing areas is 
accompanied by a decline in the older traditional areas; output 
per farm in the new areas increases rapidly; in 'all stages of 
the subsector market economies develop in the new growth areas; 
new information systems develop; total output of the subsector 
grows rapidly, possibly causing periods of overproduction; and 
the level and nature. of risks faced by participants in all 
stages of the subsector change. 

In th~ fourth stage, new strategies and institutions for risk 
aversion are developed: an increasing degree of vertical 
coordination~ including heavy reliance on forward contracting; 
shifting control of product flows and characteristics from farm 
producers to the processing and marketing stages of the 
subsector; and a higter degree of industrialization of all 
stages of the subsector. 

This change process, which may continue through several cycles 
before reaching stability, can prove both rapid and pervasive in 
its effects, as illus.trated by the post-war experience of the 
thr~e subsectors studied. 

Initially, these subsectors were characterized by large numbers 
of small farmers who produced brOilers, fed cattle, or 
processing vegetables as sidelines to other types of farming and 
sold their' products freely in local markets, assuming a high 
degree of price risk but enjoying relative ease of entry and 
exit. 

Within 20 years, most production of these cO~lodities had 
shifted to a relatively small number of large, highly 
specialized and highly capitalized operations, using the latest 
technology and concentrated in a few regions. These farms are 
closely integrated with input suppliers and processors, who 
often share with producers both the control over production. 
decisions and the risks. Products are now sold in closed 
markets with little access for outsiders and both entry of 
farmers into, and exit from, the subsectors are difficult. 

Changes such as these have been, or are, occurring in a number 
of other subsectors across American agriculture. Changes in the 
hog, feed grain, dairy, and fruit subsectors, briefly examined 
in the context of the model developed in this report, give a 
preliminary indication of the model's wider validity for 
explaining structural change in farming. 

The social desirability of rapid change in farming has been 
widely debated. "Is there a desired structure for 
agriculture?," and "Hhat policies could influence the structural 
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change process if this were desired?" are two leading 
questions. The first question carl be answered only in the 
political sphere as numerous demands placed on agriculture by 
society are sorted out. 

This analysis suggests, in answer to the second question, that 
it would be difficult to control structural change in 
agriculture solely through manipulating existing policy 
variables. While a number of policy variables, including 
technical research and development to the extent that it is 
publicly supported, playa part in the change process, most have 
an indirect, rather than a direct, impact oIl the structure of 
farming. l1anipulating policies would, however, provide a basis 
for influencing structural change by affecting such structural 
dimensions as technological adoption, geographic relocation, and 
producer risks • 
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Structural Change in Agriculture: 

The Experience for Broilers, Fed Cattle¥ 
and Processing Vegetables 

Dorm A. Reimund. 
J. Rod Martin. and 
Charles V. Moore· 

Structural changes in U.S. agriculture have been attributed to aINTRODUCTIDN 
number of factors including technological advances in 
agricultural production and Federal farm programs. The visible 
dimensions of structural change, such as changes In the number 
and size of farms, are well known,and have been well documented 
in statistical data of the Census of Agriculture and the U.s. 
Department of Agriculture (~).!/ However, the causes of 
structural change, and the nature of the structural change 
process itself, are not well understood. Consequently, farm 
policies and programs have been implemented with little or no 
consideration given to their structural impacts. Policymakers 
are severly hampered by lack of knowledge of the structural 
change process in formulating policies that will foster a 
desired structure of agriculture. 

The primary purpose of this analysis is to gain insight into the 
nature of the structural change process. Specific objectives 
are to identify important factors causing changes in the 
structure of agricultural production subsectors, and to examine 
their role in the structural change process. A secondary 
purpose is to develop a preliminary model of the structural 
change process as a first step toward developing a generalized 
theory of structural change in agriculture. 

For purposes of this analysis, structural change is defined asa 
significant change in the ownership, control, and organizational 
characteristics of resources used in the production of a 
commodity or within a subsector. 

Three agricultural production subsectors which have e:A:perienced 
rapid changes since World War II--cattle feeding, broilers, and 
processing vegetables--were selected for analysis, because all 
appear to have reached a state of relative stability after 
undergoing extensive structural change. 

*Rcimund and Moore are ESS agricultural economists; Moore is 
stationed at Davis, Calif. Martin is an agricultural economist 
in the Department of Agricultural Economics, Texas A&M UnilT. 

1/ Underscored numbers in parentheses refers to items listed 
inreferences se.ction. 
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Although this analysis examines rapidly changing subsectors, 
structural change can also evolve over extended time periods. 
Evolutionary change is an expected part of the process of 
economic advancement. Professor Heady has said that "Under the 
long sweep of economic development, agricultural structure 
follows 'a natural economic path' (32)." Gradual changes, 
however, do not create such harsh adjustment problems as those 
that occurred in the three subsectors under study. 

The first three sections of this report analyze changes 
beginning in the early fifties and extending into the seventies 
for the broiler, cattle feeding, and processing vegetable 
subsectors. Each analysis begins by setting forth 
technological, market, and policy conditions prior to the period 
of change, and follows the process through four distinct 
stages--tecimological chang'e, shift in location of production, 
growth and development, and adjustment to risk. This analytical 
framework was conceived during the course of preliminary 
analyses of the subsectors, primarily as a vehicle for 
classifying and organizing the factors associated with the 
structural changes. 

The fourth section, a comparative analysis of th.:=. three 
subsectors, focuses on similarities and differences of the 
structural changes. The fifth section presents a prototype 
structural change model and applies it to other agricultural 
subsectors to test its validity. The final section briefly 
discusses policy implications drawn from the analysis. 
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BROILER SUBSECTOR 


.. 

STRUCTURAL CHANGE 
IN THE BROILER 
SUBSECTOR 

• 


Preconditions for 
Structual Change 

~ 

PIlI 


The broiler industry has been often cited as a model of the 
organization which may characterize most of U.S. farming in the 
future. This section examines the process of change which 
transformed broiler growing since the ep.d of World \V'ar II from 
an industry of small, widely scattered, and independent 
producers selling through an open market into one of the most 
highly concentrated, integrated, and industrialized agricultural 
subsectors. Discussion focuses on the factors that triggered 
structural change, and their role in the change process. 

During the post-War transformation period, dramatic changes 
occurred. The location of broiler production and processing 
shifted and production increased fivefold. Changes in the 
extent of concentration and production control were even more 
drastic than the drop in the numbers and the growing size of 
producing units would indicate (table 1). An estimated 97 
percent of all broilers are now produced under some form of 
formal vertical coordination, 90 percent under production 
contracts and 7 percent directly by integrated broiler 
processing firms (!!!..). 

In the late forties, a set of new conditionl3 emerged in three 
areas outside the broiler subsector which affected the 
environment in which broilers were produced. These new 
technological, market, and policy factors created the potential 
for significantly lowering production costs and increasing 
sales. However, the subsector could not exploit this potential 
as it then was organized. Broilers were produced in small 
flocks located near large towns and cities. Broiler production 
was a backyard or sideline activity for most producers, and was 
closely affiliated with egg production, since broilers were 

Table 1--Broilers farms by number of broilers sold per farm, 
1954 and 1974 

: Farms selling broilers 
1974Number sold .. 1954 : 

: 
: Number Percent Number Percent 

: 
Under 16,000 
16,000 to 59,999 
60,000 to 99,999 
100,000 and over 

Total 

: 
: 
: .. 
: 

34,486 
13,921 

1,687 
0 

50,094 

69 
28 

3 
0 

.!/100 

9,285 
6,247 
6,561 
9,314 

31,407 

29 
19 
21 
30 

l./100 
: 

}j Totals may not add due to rounding. 
Source: (22)· 
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Technological 
Factors 

produced from surplus and male chicks of heavy layer breeds. 
Thus, the new developments discussed in this section 
collectively provided a strong impetus for changes in the 
organization of the broiler subsector. 

New technological factors important in setting the stage for 
ensuing changes included new mechanical technology, biological 
advances, and introduction of new forms of business 
organization. 

Mechanical and Engineering Technology--Major advances were made 
during the forties and early fifties in broiler housing design 
and materials handling. New housing designs provided a better 
environment for growing broilers and allowed the use of 
mechanical cleaning and waste removal equipment. Advances in 
materials handling methods included automated feed-handling and 
watering equipment. In broiler processing, high-c~pacity, 
mechanized killing and processing lines were deve.loped and the 
eviscerating and killing functions were integrated in single 
plants producing ready-to-eat broilers (64). 

Biological Technology--A number of basic advances were made in 
poultry breeding, nutrition, and disease control during the late 
forties and fifties. Foremost among these advances was the 
development of new fast-growing strains of chickens bred 
specifically for meat production. Increased knowledge of the 
nutritional requirements of poultry led to the development of 
rations formulated for specific classes of poultry in various 
stages of growth. For example, starter, growout, and finishing 
rations were developed, formulated to meet the specific 
nutritional needs of birds at a given stage of growth. Poultry 
scientists learned that many poultry diseases could be 
controlled by antibiotic feed additives, and vaccines were 
developed to control other diseages. 

The advances in engineering and biological technology reduced 
the time and amount of feed required to raise broilers to market 
weights, and reduced mortality rates during the growout stage 
(~, ~). The existing organization of the subsector was not 
compatible with the new technologies that were being developed. 

Adaptable Organizational Technology-·-If the full potential of 
the engineering and biological advances was to be realized, a 
new means of organizing the subsector's resources, or 
organizational technology, was needed to provide a means of 
maintaining control over production resources and coordinating 
production practices. Several techniques for accompli.(jhing 
this, including various forms of contracting and vertical 
integration, could be adapted to the ,requirements of the broiler 
subsector. 
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Resource and 
Product Market 
Factors 

BROILER SUBSECTOR 


Potential Alternative Production Areas--Broiler production 
traditionally had been widely disbursed geographically. 
However, chronically depressed farming conditions and farm 
resource situations in parts of the South Central and South 
Atlantic regions made these areas suitable for broiler 
production. Many farmers with production, marketing~ and 
capital problems would readily accept new farm enterprises, farm 
labor was underemployed, and the climate favored broiler 
production. 

Growth Markets--Because chickens were largely backyard 
enterprises in small flocks arid broilers were a byproduct of egg 
production, production patterns were seasonal and very erratic. 
This restricted market growth, and co~sumption of chicken was 
limited to Sunday dinner and special occasions on a seasonal 
basis. Consequel1tly, there was a good potential for market 
expansion, provided more stable production patterns and a higher 
level of product uniformity could be attained than with 
traditional production practices. 

Product Market Risks--Product market risks can be separated into 
those associated with price variability and those associated 
with gaining access to markets. Since the level and timing of 
production depended more on the demand for eggs than on the 
demand for broilers, highly seasonal production patterns and 
wide price variations were normal. Market access was limited to 
producers in close proximxty to urban areas. These high 
product-market risks, with respect to both price and access, 
made broiler production unattractive as a major enterprise. 

Input Market Risks--Risk~ with respect to both price and access 
to feed, a major input in broiler production, were low, 
partially because of the stabilizing effect of the Federal feed 
grain programs in effect in the early fifties. The major input 
risk was access to operating capital by potential large-scale 
broiler producers. 

Ease of Entry--Entry into broiler production in the fifties was 
virtually unrestricted with respect to inputs for those who 
desired to produce broilers on a small-scale, supplementary 
enterprise basis. Investment capital requirements were low and 
most small producers could meet operating capital needs 
internally. Their major entry barrier was access to markets, 
which limited entry to producers near urban areas or to those 
able to develop their own local markets. Entry into broiler 
production on a large-scale commercial basis was highly 
restricted by large operating capital needs and high 
product-market risks. 

5 



Policy Factors 

The Structural 
Change Process 

Technological 
Change 

Alternative Capital Sources--Traditional suppliers of 
agricultural credit, such as commercial banks and insurance 
companies, were reluctant to finance the development and 
operation of large-scale, specialized broiler production 
enterprises in tbe early fifties. They were unfamiliar with 
large-scale broiler units and viewed them as high-risk 
ventures. Feed manufacturers and distributors, however, sensing 
the potential for expansion of broiler production, were willing 
to provide credit for the purchase of feed and other production 
inputs as a means of increasing feed sales. 

Commodity Programs--The operation of the feed grain programs .in 
effect during the fifties and sixties contributed to relatively 
stable feed prices and led to large feed grain surpluses. As a 
result, low feed grain costs prevailed. Feed grain programs had 
the effect of reducing a major input risk. 

Antitrust Policies--These policies, which had developed over a 
long period of time, had no impact on toe broiler subsector 
prior to its structural change. Their ma'in functions are to 
maintain economic competition and prevent deceptive trade 
practices. However, situations developed during the course of 
the structural change that brought these longstanding policies 
to bear on the subsector. 

Tax Policy--There were no special tax provisions pertaining 
specifically to the broiler production subsector. However, tax 
provisions applicable to the agricultural production sector, 
such as the cash accounting option, applied to broiler 
production. 

Structural changes in the broiler suhsector which began as a 
reaction to the preconditions described above occurred in four 
chronological stages: technological change, shift in location 
of production, growth and development, and adjustment to risk. 

The primary effects of the employment of the new technologies 
on the broiler production subsector were to lower production 
costs, increase the economies of size, attract new entrants into 
the subsector, and introduce new coordinative methods. 

The mechanical innovations in poultry housing, feed handling, 
and watering, by improving the environment in which broilers are 
raised and reducing labor requirements, significantly increased 
production efficiency (~, ~, ~,~). In a structural sense, 
the introduction of the new mechanical technology had a strong 
impact, resulting in a substitution of capital for labor, and an 
increase in the size of production units (fig. 1). 
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BROILER SUBSECTOR 


Biological technology in poultry breeding, nutrition, and 
disease control also had a strong impact on the structural 
development of the commercial broiler subsector (60). The 
development of meat-type strains of chickens allowed broiler 
production to become independent of, and locationally separated 
from, other poultry enterprises. The biological advances 
relating to broiler production, along with simultaneous 
improvements in flock housing and care, resulted in a nearly 
50-percent decrease in feed consumed per 100 pounds of output 
between 1945 and 1972 (~) (fig. 1). 

The advances in mechanical and biological technology set the 
stage for the growth and development of the broiler subsector by 
shifting the production cost function, allowing the physical 
separation of broiler and other poultry enterprises, and 
encouraging new entrants into the subsector. However, it was 
the development of new methods of organizing broiler production 
that brought about the rapid adoption of these technological 
advances by the subse,. ':or (~, .!!., 44). 

The production contract at the growout stage, which facilitated 
coordination with other stages of the subsector, was the central 
feature of the new organizational technology. It made 

Figure 1 

How Broiler Farms Grew More Efficient 
Feed efficiency•••.Output per farm .... In labor use .... 

Pounds of feed per 109 Ibs. 1,000 broilers Hours of labor 5006 80 of broilers produced produced per farm per 100 Ibs. produced -- 
5 
 400 

50 I 

4 
300 


3 40 


200 

2 

20 
100 

1 

O~__~__~____L-__~o~__-L____~____~__ 
o~__~__~____~__~ 

~ 

1945 1955 1965 19751959 1964 1969 19741945·49 55·59 65·69 75·79 
Source: (69)Source: (5)Source: Unpublished USDA dats. -
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Shift in Location 
of Production 

large-scale broiler raising attract5ve both to-farmers and to 
feed suppliers, which in turn speeded up adoption of new 
production technology. 

Without production contracts,and the opportunities they 
afforded for cootdinatlng the several stages of the subsector, 
it is doubtful that new entrants, primarily feed manufacturers 
and dealers, would have considered broiler production very 
attractive. 

Many chicken producers were small farmers with limited financial 
resources. They were unwilling or unable to obtain production 
capital through traditional sources or to bear the substantial 
financial and market risks inherent in large-scale broiler 
production. These growers could turn to input suppliers for 
their financing because production contracts provided them with 
both an alternative source of producq,on capital and a means of 
shifting a substantial part of the financial and market risks to 
the contractor (~, ~). 

There was a substantial shift in the regional distribution of 
broiler production, beginning .about 1950 (51, 57).. In 1950, the 
South Atlantic region accounted for 45 percentoftotal broiler 
output, .and the western region, 8 percent, with the remainder 
fairly equally divided among the North Atlantic, North Central, 
and South Central regions (regions are shown in fig. 2). Yet, 
by 1971, the two Southern regions together accounted for over 87 
percent of tbe u.S. broiler output (..§.2). 

The existence ·of alternative production areas strongly affected 
the structural development of the broiler subsector by allowing 
technological and organizational innovp.tions to occur at a 
faster rate than would have been possible in traditional 
production areas. Producers, in the new areas were not hampered 
by capital investment based on prior production methods or 
existing institutions governing the production, financing, and 
marketing of broilers. Thus, they had .a greater degree of 
freedom in adopting new production technology and in developing 
organizational forms compatible with that technology. Surplus 
labor available from underemployed farmers and favorable climate 
were further incentives for expanding broiler production in 
rural areas of the South Atlantic and South Central regions. As 
new production areas gained a significant competitive advantage 
over older areas, new processors began developing regional and 
national marketing strategies, in contrast to the local 
marketing strategies of processors in the traditional areas. 
Broiler production began to decline in traditional production 
areas as small independent producers became increasingly unable 
to compete with the large-scale, low cost producers in the new 
areas. Expanding lower cost production decreased market access -
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BROILER SUBSECTOR 


Growth and 

Development 


and increas.ed product price risks for traditional production 
areas. 

Heanwhile, new Federal environmental and consumer protectiofl 
regulations were imposed on the processing stage in the fifties 
and sixties. Consumer protec,tion regulation, which included the 
Poultry Production Inspection Act 0:1: 1957, implementation of 
Federal inspection in 1959, and the Wholesome Poultry Products 
Act of 1968, were concerned with plant sanitation, packaging, 
and labeling. Environmental regulations, which were imposed 
during the sixties,were concerned with processing plant waste 
disposal. Most broiler processing plants in older areas 
required extensive mo:lernization to meet newly imposed waste 
disposal and sanitation standards. Hany closed down rather than 
incur the costs of meeting new standards, further limiting .the 
market access of local broiler producers in traditional 
production areas. 

This stage of .the structural change process is characterized by 
growth in firm size, increased firm concentration, the 
development of market economies in the new production areas, 
rapid growth in output, continued modification of organizational 
forms, and the emergence of new information systems. 

In the broiler subsector, growth in firm size was a direct 

result of the economies of size and increased efficiency 

resulting from adoption of new technology and coordinating 
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Ireil.r Producing Regions 

North Centrel 

We.' 

9 

http:increas.ed


procedures. Larger units in every stage of the subsector were 
able to achieve greater efficiency and lower production costs. 
This led directly to increased firm concentration; the number of 
firms operating at each stage declined substantially and the 
market share of the largest firms increased (tables 2, 3, and 4). 

Market economies developed in new production areas., largely as a 
result of the geographic concentration of production. The 
substantial economies related to the distribution of inputs and 
the .assembly of birds for processing, as the size of the growout 
units and production density increased, caused integrators to 
seek even more concentration of production (19, 44, 64). 
Concentration also faciliated growth of financiar-institutions 
geared to the specific needs of the broiler industry and 
location of product marketing and distribution agencies in new 
production areas. Consequently, firms in the new production 
areas were able to achieve internal economies and gain access to 
financial and product markets not generally available to firms 
in other locations. 

The low costs that resulted from these market economies may not 
have benefited the contract growers to a large extent. However, 
"'s these economies developed, integrators encouraged the more 
efficient growers to expand production. The less efficient ones 
were e.ventually dropped from the system. 

Table 2--Distribution of 	broiler farms by number ~f broilers 
sold, 1954-69 

Broilers sold Farms 
per farm 1954 1959 1964 1969 

Number 

Under 2,000 5,541 954 329 3,621 
2,000-3,999 7,062 2,388 1,008 191 
4,000-7,999 9,400 4,473 1,828 556 
8, r;·00-15, 999 12,483 8,347 4,345 1,643 
16,000-29,999 o 10,334 6,868 2,927 
30,000-59,999 13,921 9,587 10,460 8,581 
60,000-99,999 1,687 3,848 5,890 7,195 
100pOOO or more o 2,254 4,400 7,634 

All broilers 50,094 42,185 35,128 32,348 

Source: (12) • 
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Table 3--Distribution of hatcheries by capacity, 1958-59 and 1973 

Annual hatchery capacity, 
number of eggs 1958-59 1/ 1973 

Number Percent Number Percent 

Under 25,000 19 41 4 
25,000-59,999 28 149 15 
60,000-99,999 22 144 15 
100,000-199,999 17 150 15 
200,000-499,999 11 261 26 
500,000 andover 3 244 27 

All hatcheries 5,169 100 989 100 

};./ Includes turkey hatcheries. Source reported hatchery 
capacity only by percentage. 

Source: 1958-59 data from (62); 1973 data from Chick 
Hatcheries, Stat. Rpt. Servo ,D. S. Dept. Agr. 

Table 4--Concentration of broiler processing, federally 
inspected firms processing young chickens, 1960, 1968, 

and 1975 

Percentage Firms accounting for cumulative share of output 
of output 1960 1968 1975 

Number Percent Number Percent Number Percent 

30 19 7 8 5 8 5 
50 47 16 22 14 17 11 
70 94 33 48 31 36 23 
80 125 43 66 43 50 32 
90 175 61 90 59 69 45 
95 228 80 108 70 83 54 
100 286 100 153 100 154 100 

Source: Data for 1960, (~); data for 1968, (~); data for 
1975; (~). 

11 



The technical and market economies accruing to the large 
integrated broiler production firms in new production areas were 
the principle factors in increasing broi1e-,' output. These 
factors caused a substantial shift and increase in elasticity in 
the supply function for broilers. Between 1950 and 1972, 
commercial broiler production, on a ready-to-cook basis, 
increased nearly sixfold while farm and backyard chicken 
production declined by half (table 5). 

As the broiler subsector grew and developed, important 
organizational modifications occurred. Integrators, who were 
primarily feed manufacturers and distributors, assumed a more 
active and direct role in the management and supervision of the 
growout stage. Then, closer ties developed between the 
production integrators and the processing-marketing stage of the 
subsector. These changes greatly increased the degree of 
coordination among the separate stages of the broiler subsector 
and led directly to the fully integrated broiler production
marketing firm. A major impact of this was to cause the 
integrators to shift from their earlier emphasis on expanding 
feed markets to an emphasis on broiler production and marketing. 

The development of the integrated broj.1er firm increased demand 
for information concerning input and product supply and demand. 
Although basic data on feed ingredient prices and stocks, 
hatchery operations, slaughter, and wholesale and retail prices 
are available to all segments of the "broiler subsector, 
economies of size in both acquirinq and using such data enhance 
the competitive position of the larger integrated firms relative 

Table 5--Chicken production, ready-to-cook basis, 
United States, selected years, 1950-72 

Year Commercial broilers Other chickens Al.l chickens 

Hillion Million Million 
pounds Percent pounds Percent pounds 

1950 1,339 42 1,835 58 3,174 
1955 2,321 65 1,251 35 3,572 
1960 4,332 83 876 17 5,208 
1965 5,843 88 806 12 6,649 
1970 7,791 90 369 10 8,660 
1971 7,724 91 779 9 8,503 
1972 8,147 92 742 8 8,889 

Source: (~). 
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Ad justments to 
Risk 

to their smaller, nonintegrated counterparts. The major use of 
such information is by integrated firms in planning for chick 
placements and marketing strategies (I, ~). 

The existence of persons or institutions able to assume new 
risks is a key factor in the structural change process. With 
the growth and changing organizational structure of the 
subsector, the level and nature of risks associated with 
production and marketing activities also changed as described 
below. The risks were initially assumed by new entrants, mainly 
feed manufacturers and distributors, who were the prime movers 
of the subsector's structural change. However, the market price 
risk faced by integrated broiler firms was at times 
substantial. As the subsector developed, prices of broilers 
varied more than the direct cost of producing them (fig. 3). 
Also, prices during this period-1955-65--trended downward as 
production costs dropped and output rose. A number 0'£ the 
larger integrated firms pursued a strategy of attempting to 
increase their market share, causing periods of overproduction. 

At such times, even the most efficient producers suffered 
periodic losses. Consequently, a number of firms that were 

Figure 3 

Wholesale Broiler Prices and Costs of Production, 1955·70 

Cents per pound, 45 
ready-to-cook weight 

40 

35 

30 

Cost of production* " 
25~________________~____________~__~____~~______~ 

1955 1960 1965 1970 

"Including costs o'growout, assembly, processing and distribution. 
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either financially unable or otherwise unwilling to absorb such 
losses withdrew from the subsector. In most instances their 
physical assets were acquired by surviving firms, often at 
substantial discounts from book or replacement value. This 
increased both the level of concentration and the size of firms 
in the subsector. 

The high level or market price risks has driven integrators to 
sea~ch for new risk-sharing devices. The futures market for 
iced broilers now serves as a price-risk transferring vehicle 
for broiler firms but has not as yet developed into an important 
device. The establishment of this market was made possible by 
product standardization and by the geographical changes in 
marketing patterns previously described. 

The National Broiler Marketing Association was formed in 1970 
for the purpose of stabilizing processed broiler prices. This 
association was organized as a marketing cooperative with 
integrated broiler firms as members. Its impact was limited by 
lack of control over prices and production, and the large volume 
of broilers produced by nonmember firms. Its formation has also 
caused the Justice Department to question the legality of 
integrators becoming members of agricultural cooperatives and, 
therefore, exempt from certain antitrust action Cl). This 
Justice Department action caused the National Broiler Marketing 
Association to go out of business. 

In another effort to deal with market price and access risks, 
several integrated firms have attempted to differentiate their 
product through branding and promotional activities. To the 
extent that a firm can develop a differentiated market for its 
broilers, it can achieve some control over the price it Cdn 
receive for its product and, in effect, act in the market as a 
price setter rather than as a price taker. A few broiler firms 
have successfully established a differentiated market for their 
products on a regional basis. 

Changes also occurred in the nature of risks associated with 
access to input and product markets as the structure of the 
broiler subsector changed. Processors, especially, faced 
significant changes in the market structure for their major 
input, live broilers. With increasing integration, the supply 
of uncommitted live broilers dwindled and the live broiler 
market, fo ..~ all practical purposes, disappeared. Consequently, 
independent processors found it increasingly difficult to obtain 
enough live broilers to sustain their operations. Processors 
were forced either to develop affiliations with the feed dealers 
that initially integrated the ~rowers or to develop their own 
grower contracts. This was one factor leading to the 
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STRUCTURAL CHANGE - IN THE CATTLE 
FEEDING SUBSECTOR 

development of the fully integrated production-processing firms 
that now characterize the subsector. 

As integrators attempted to cope with the risks inherent in the 
neu structure, the basic broiler production contracts also were 
modified. As the objectives of integrators (many of whom were 
feed manufacturers and dealers) shifted from expanding feed 
sales to coordinating production and marketing and managing the 
risks of the broiler business, grower contracts were modified to 
give the integrators virtually complete management control over 
the growout stage. Current broiler production contracts 
basically are devices used by contractors to lease production 
facilities and hire labor owned by the contract producers. 
Contractors retain title to the birds and their ownership of 
other production inputs is sc complete as to make the contractor 
rather than the farmer the real producer. 

The net impact of these adjustments to a changing risk 
environment has been to create a highly industrialized 
subsector, characterized by firms with centralized management 
control over all phases of production and marketing, and by a 
high degree of firm 	concentration. 

Prior to 1960, cattle feeding was dominated by small farmer
feeders, mainly located in the Corn Belt. As late as 1964, more 
than 60 percent of all fed cattle were marketed from small 
feedlots with less than 1,000-head capacity. By 1974, however, 
these lots accounted for only 35 percent of all cattle fed 
(table 6) and the emphasis in cattle feeding had shifted away 
from the small farmer-feeders to large. commercial feedlots 

Table 6--Fed cattle 	marketed by feedlot size groups, 
1964 and 1974 

.. Fed cattle marketed 

Feedlot capacity, head : 1964 1974.. 
: 
: 1,000 1,000 
: head-- Percent head-- Percent 
: 

Under 1,000 
1,000-3,999 
4,000-15,999 
16,000 and over 

All feedlots 

: 
: 
: 
: 
: 

11,194 
2,190 
3,149 
1,711 

18,144 

61 
12 
18 

9 
100 

8,261 
2,046 
4,395 
8,628 

23,330 

35 
9 

19 
37 

100 

Source: 1964 data derived from (30); 1974 data from (~). 
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Preconditions for 
Structural Change 

Technological 
Factors 

located in the Southern Plains and Western States. In 1976 
one-half of the 24.2 million cattle fed came from less than 400 
feedlots, while 134, 000 smaller feedlots C2l:...) produced the 
rest. 

This chapter describes recent structural changes in the cattle 
feeding subsector. The major contributing factors are 
identified, and their roles in the structural change process are 
delineated. 

Prior to the structural change in the cattle feeding subsector 
that began in the midfifties, a number of changes occurred with 
respect to production technology, market conditions, and 
agricultural policy, creating a potential for greatly expanding 
fed cattle output. The existing structure of the subsector, 
which was characterized by farmer-feeders operating on a 
seasonal basis, was not well suited to take full advantage of 
these new conditions, which are described below. 

l!echanical and Engineering Technology--Hany advances made in 
materials handling technology during World War II were adapted 
for agricultural applications during the late forties and early 
fifties. One result was the development of mechanized systems 
for feed handling and animal waste disposal which reduced the 
need for manual labor and greatly increased labor productivity 
in cattle feeding. 

The development of extruded aluminum pipe and advances in 
plastics technology, two other wartime developments, made 
possible the irrigation technology developed in the early 
post-War period. With the development of high-capacity 
irrigation pumps, the use of irrigation expanded into dryland 
farming areas of the Southern Plains. These advances had a 
major, although indirect, impact on the subsequent changes in 
ca t tIe feeding. 

Biological Technology--A number of discoveries and advances 
related to beef cattle nutrition were made during the fifties, 
leading to the development of feed additives, growth stimulants, 
and liquid protein feeds. Other developments in pest control 
and medicine also came on stream during this period. The effect 
of these biological advances was to make it feasible to confine 
cattle in much larger concentrations than the existing feeding 
methods allowed. 

Possibly the most important biological innovation, however, ViaS 

the development of hybrid sorghum in the midfifties. This 
development, in conjunction with the new irrigation technology, 
enabled the Southern Plains to become a major feed grain 
production area. 
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Adaptable Organizational Technology--In order to fully capture 
the cost-and labor-reducing potential of the newly developed 
feeding technologies, new ways of organizing cattle feeding 
operations were needed. In addition to being able to capture 
these technical efficiencies, any new organizational technology 
would need to meet several other criteria, the most important of 
which were means of raising large amounts of capital and 
managing the sizable risks inherent in cattle feeding. To meet 
these requirements, large-scale specialized feedlots, organized 
to attract outside equity capital, were developed (g, ~, 30). 

Potential Alternate Production Areas--Cattle feeding was 
traditionally carried out by farmer-feeders located in feed
grain producing areas, primarily the Corn Belt. Increased 
production of grain sorghum in the Southern Plains during the 
fifties and sixties caused a feed grain surplus in this region, 
thereby creating a resource base for fed livestock enterprises. 
Other factors favorable to the development of cattle feeding in 
the Southern Plains included a mild, dry climate and a low 
population density. 

Growth Markets--U.S. population growth and increasing consumer 
incomes combined to cause a rapid increase in the demand for 
beef. Consumers have historically increased the proportion of 
beef in their diet as income levels have increased. U.S. per 
capita disposable. income increased from about $1,400 in 1959 to 
$4,000 in 1973, accompanied by an increase in per capita beef 
consumption from 63 to 111 pounds (72). During this same 
period, the U.S. population increased by 57 million people. The 
rapid increase in the demand for beef was satisfied iIi part by 
increasing the proportion of the calf crop marketed as fed 
beef. The proportion of the calf crop slaughtered as nonfed 
beef decreased from 21 percent in 1960 to 5 percent in the early 
seventies. This required a substantial expansion of fed beef 
output beyond what could reasonably be attained by the 
traditional beef feeding sector. 

Product Market Risks--Prior to the development of the 
specialized cattle feeding subsector, cattle were fed almost 
exclusively by farmer-feeders as a means of marketing their 
grain. They were, in effect, betting that they could receive a 
higher price for their grain crop by marketing it as fed cattle 
rather than selling it directly. However, this was a high-risk 
enterprise, due in part to variable fat cattle prices (30). The 
feeding process involves 5 to 6 months and relatively large 
price variations can occur during the time lag between placing 
cattle on feed and finishing. Feed grain prices were another 
potential source of market price risk, as farmer-feeders had the 
option of either feeding or selling their grain. The price 
stabilizing effect of the feed grain programs, however, 
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Policy Factors 

virtually eliminated this source of risk. Harket access risks 
were low with respect to both feed grain and fat cattle 
markets. 

~nput ¥~rket Risks--The major inputs required for cattle feeding 
are feeder cattle, feed grains, and labor. Because traditional 
farmer-feeders utilize homegrown feed grains and their own 
off-season labor, they had low risks relative to both price and 
access to these inputs. Feeder cattle were generally purchased 
by these farmer-feeders. Their major risk associated with 
inputs was the financial risk involved in carrying the 
cattle-on-feed inventories during the 5- to 6-month feeding 
period. 

Ease of Entry--Entry into small-scale cattle feeding by feed 
grain producers was unrestricted. Capital requirements for 
small-scale (25-100 head) feeding facilities were low, financing 
was readily available to small feeders, and assembly markets in 
the traditional feeding areas were accessible even to those with 
a few head to sell. 

To enter cattle feeding on a large scale, however, required very 
large capital investments, both for fixed facilities and for 
financing feed and cattle inventories. Consequently, there were 
substantial barriers to entry into cattle feeding on a 
large-scale, specialized basis. 

Alternative Capital Sources--Investors from outside the 
traditional sources of agricultural capital vlere willing to 
invest substantial amounts of equity financing in cattle feeding 
ventures. Cattle feeding was attra.ctive as an investment 
partially because of the profit potential, but also because the 
special income tax provisions that applied to agriculture 
provided significant tax advantages to high-income individuals 
investing in cattle feeding and certain other agricultural 
enterprises. 

Commodity Programs--The operation of the Federal feed grain, 
cotton, and wheat proqrams strongly influenced the growth of 
feed grain production in the Southern Plains. Sorghum was 
considered a minor feed grain crop in the midfifties and was not 
subject to acreage controls. The Government feed grain program 
did, however, provide an indirect price support which encouraged 
sorghum production. Commodity program-dictated decreases in 
cotton and wheat production brought about increased sorghum 
plantings, as sorghum was a good alternative, often the only 
one, to these crops in the Southern Plains. As a result these 
commodity programs had a major role in the emergence of the 
Southern Plains as a major feed grain production area. 
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Environmental Regulations--Several pollution abatement programs 
affecting agricultural activities were initiated by Federal and 
State agencies during the sixties. Among these were programs 
relating to runoff from animal wastes. The net effect of these 
programs was to increase the comparative advantage of large 
feedlots over smaller ones because the fixed investment required 
rG meet the standards was lower per animal in the larger lots. 

Antitrust Policy--Meatpackers have been regulated for many 
years, and among other things, have been prevented from 
integrating forward into retail operations. More recently, the 
Packers and Stockyards Administration issued regulations 
preventing packers from owning or financing custom feedlots and 
custom feedlots from owning or financing packers (53). 

Consumer Protection Policy--Prior to the structural change in 
the cattle feeding subsector, many small meatpackers operated 
under State rather than Federal inspection standards. This 
situation changed after the structural change was underway, as 
regulations established under the Wholesome Meat Act of 1967 
required all State meat inspection systems to be equivalent to 
Federal standards (~). The imposition of Federal inspection 
standards hastened the demise of small, local meatpackers. 

Tax Policy--The Federal income tax code has long treated 
agriculture differently from other industrial sectors in several 
respects. Among these are the options of using cash rather than 
accrual accounting procedures and treating certain capital 
expenditures as current expenses rather than depreciable 
assets. Such special provisions for agriculture,along with 
other more generally applicable provisions of the tax code,have 
provided generous tax benefits for farmers. This special tax 
treatment for agriculture provided a strong incentive for 
nonfarmers to invest in certain types of agriculture, including 
cattle feeding, as a means of deferring or reducing their 
Federal income tax liability. 

The increased utilization of mechanical and engineering 
technology in cattle feeding, by allowing the substitution of 
capital equipment for labor in feed and waste handling 
operations, opened the way for major increases in the size of 
cattle feeding operations, and thus the development of 
large-scale commercial feedlots. The immense size of these 
feedlots, as compared to traditional farmer-feeder operations, 
has enabled the large-scale feedlots to break the labor function 
into specialized tasks, and to retain professional 
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veterinarians, nutritionists, accountants, and managers on their 
payrolls. In short, these mechanical innovations have 
transformad cattle feeding into an industrialized process (~, 
]2, ~, 30). 

Biological technology utilized in cattle feeding includes 
improvements in nutrition, pest control, medical practices, feed 
additives, growth stimulants, and the utilization of liquid 
proteins. In general, these biological innovations have 
improved feed conversion efficiency and lowered the cost of 
producing fed cattle. Their major structural impact, however, 
came about through reducing the risk of loss from the spread of 
disease, especially where large concentrations of cattle are 
confined in single locations. 

Innovations in feed grain production in the Southern Plains, 
which included the development of hybrid sorghum, improved 
methods of irrigation, and adoption of chemical weed control 
techniques, were leading factors behind the region's emergence 
as a major feed grain producing area. These technological 
innovations interacted with commodity programs to cause 
substantial increases in feed grain production. Sorghum 
plantings in Texas increased by over 2 million acres in 1954 as 
a result of the allotment program for cotton. In 1957, the 
first year that sorghum hybrids were available, sorghum 
production in Texas nearly doubled to over 244 million bushels, 
compared with 124 million bushels in 1956. As a result, the 
Southern Plains shifted from a feed grain deficit to a feed 
grain surplus area. 

Innovations in feed grain production throughout the Southern 
Plains led to increasing yields and acreages into the early 

Table 7--Corn and sorghum production, Southern Plains, 
1955-75 1/ 

Year Harvested area Production 
.. ~ ',If.' 

1,000 acres 1,000 bushels 

1955 14,887 292,595 

1960 22,526 883,000 

1965 11,656 571,245 

1970 12,804 667,463 

1975 15,315 880,730 


1/ In~ludes Texas, Oklahoma, Kansas, Colorado, and New Mexico. 
Source: (~). 
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Shift in Location 
of Production 

sixties. Efforts to restrain surplus feed grain supplies 
through Government programs decreased acres and production by 
1965. However, as indicated in table 7, feed grain production 
in the Southern Plains in 1975 was near the level of 1960 even 
though 7 million acres less were harvested than 1960. 

The large-scale specialized commercial feedlots, made possi-ble 
at least in part by the mechanical and biological innovations in 
cattle feeding, were a significant departure from the 
traditional organization of farmer-feeders. In addition to 
being vastly larger than typical farmer-feeders, the commercial 
feedlots differed from farmer-feeders in several other 
respects. The most important organizational difference between 
the two types of operations was their level of vertical 
integration. Under the farmer-feeder organization cattle 
feeding is vertically integrated with feed .grain production. A 
number of large feedlots are integrated with feed companies or 
grain elevators, but in contrast to the farmer-feeders, the 
commercial feedlot organization separates feed grain production 
and cattle feeding. This organizational change reduced the 
seasonality of fed cattle production, as the commercial feedlots 
operate on a year-round basis, in contrast to farmer-feeders who 
feed cattle during seasons when their labor is not needed ,for 
crop production. This condition served to attract new entr~nts 
in the form of entrepreneurs and managers into the cattle 
feeding subsector. 

The combined effects of the mechanical~ biological, and 
organizational innovations in the subsector were to alter the 
financial and cost structure of producing units, increase output 
per firm, and bring about concentration of production. 

Shifts in the relative importance of cattle feeding areas have 
occurred since the sixties. Prior to this time, the farmer
feeder regions, mainly the Corn Belt and the Northern Plains, 
were well established as the leaders in fed cattle marketings 
(regions are delineated in figure 4): 

Corn 
Belt 

Northern 
Plains 

Southern 
Plains California 

All 
other 
States 

Percent 

1955 39 17 14 12 18 
1960 38 15 16 12 19 
1965 34 17 20 13 16 
1970 30 17 31 8 14 
1975 22 17 39 8 14 
1978 20 13 45 5 12 

Source: (J.J:.) • 
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The rapid growth of cattle feeding in the Southern Plains 
largely can be attributed to the development of the region as a 
major feed-producing area. The climate and low population 
density was conducive to larger scale operations than existed in 
the traditional Corn Belt feeding region. Consequently, new 
feeders in the Southern Plains could more readily adopt 
mechanized technologies and large feedlots. The locational 
shift brought new entrants into the subsector at the 
entreprenurial and managerial levels, and nontraditional sources 
of both equity and debt financing were developed. 

The organizational and institutional structure of the cattle 
feeding industry in the Southern Plains developed in such a way 
as to quickly and fully exploit the unique combination of 
resources and technologies that were available in the region. A 
key feature of the new organizational structure was the custom 
feeding contract, which allowed feedlot operators to acquire the 
huge amounts of operating capital required for large-scale 
cattle feeding operations. The major structural characteristic 
of custom feeding is that it separates .the ownership of the 
feedlot from the ownership of cattle on feed. As a result of 
this separation of ownership, commercial feedlot operato:L·s, 
working through commercial banks and other financial 
intermediaries, were able to tap local, regional, .and national 
money markets to finance cattle-on-feed inventories. This 

Figure 4 

Cattle Feeding Regions 

Northern 
Plalna 
ND 

~.r-__--1SD 

NIS 

co 
KS 
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access to new and nontraditional sources of capital (nontradi
tional because it was not all supplied by an owner-operator) was 
a significant factor contributing to the rapid concentration of 
cattle feeding in the Southern Plains. 

As indicated in table 8, the rapid expansion of cattle feeding 
in the Southern Plains through the early seventies was not 
accompanied by a decline in the older tradi'tional feeding areas 
of the Corn Belt. Although the percentage of cattle fed in the 
older regions declined significantly--for example the Corn Belt 
dropped from about 40 percent of all fed cattle marketed in 1955 
to 20 percent in 1973 (fig. 5)--the number of cattle fed in 1978 
was greater than in 1955. Thus, while the new cattle feeding 
area did not displace the traditional regions, it did account 
for nearly all the growth in cattle feeding since 1955. 

A strong demand for beef, resulting from increasing consumer 
incomes and population growth, provided a rapidly expanding 
market that readily absorbed the output from the Southern Plains 
feedlots without depressing fed cattle prices. 

The growth and development of the cattle feeding subsector in 
the Southern Plains was characterized by growth in firm size, 
increased firm concentration, a shift in the location and 
organization of beef processing facilities, a rapid increase in 
total capacity and output., and the development of new 
information systems. 

The growth in size of cattle feeding firms was due initially to 
the economies of size al1.d lower per-unit production costs in the 
large commercial feedlot operations (13, 30, 35, ~). A second 

Table 8--Number of fed cattle marketed by region, 
selected years, 1955-78 

Corn Northern Southern All other 
Year Belt Pla.ins Plains California States 

1,000 head 

1955 4,055 1,738 1,446 1,280 1,902 
1960 4,840 1,974 1,982 1,595 2,483 
1965 6,147 3,174 3,568 2,282 2,988 
1970 7,380 4,251 7,868 1,966 3,468 
1975 5,094 3,423 7,954 1,650 2,964 
1978 5,295 4,791 12,011 1,415 3,133 

Source: (J.J). 
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Figure 5 

Regional Shares of Fed Cattle Marketed, 
23 Major Feeding States, 1955·78 
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Regions are shown on Figure 4. Source: (72) 

important factor in the growtb in feedlot size, however, was the 
ability to attract the large amounts of outside investor capital 
needed for firm expansion. As large-scale co.mmercial feedlots 
were established in the Southern Plains, financial institutions 
developed loan procedures and financing practices geared to 
specific needs of these feedlots and their custom feeding 
clients (~). Much of this outside investment in cattle feeding 
was attracted by the profit potential that resulted from the 
rapidly expanding market for beef during the sixties. Federal 
income tax policies in effect during this period also 
contributed to the influx of outside investment capital. 

Substantial market economies also developed along with the 
geographic concentration of cattle feeding in the Southern 
Plains. Large beef slaughtering and processing plants located 
in close proximity to the large feedlots as they increased in 
number and concentration (18, 71). These new plants were more 
efficient and more specialized~han the older plants located at 
terminal markets that served the farlL~r-feeders in the tradi-.. 
tional cattle feeding regions. The geographic concentration of 
fed cattle available from individual feedlots enabled packing 
plants in the Southern Plains to achieve substantially lower 
assembly costs than were attainable by terminal market packers. 
Both direct purchase of cattle from the feedlots, in contrast 
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Ad justments to 
Risk 

to purchasing cattle through auctions and country assembly 
paints, and lower transportation costs were contributing 
factors. Cattle feeders benefited through higher net prices 
received for fat cattle. 

The technical, financial, and market economies attainable by 
large-scale feedlots have all contributed to an increasing level 
o~ firm concentration. In 1977, commercial feedlots (l,OOO-head 
capacity or over) accounted for nearly 70 percent of all fat 
cattle marketed compared with less than half in 1964 (!..JJ. 
During this period the number of fat cattle marketed increased 
from 18 million to nearly 25 million head. 

Although there has been a significant increase in the number of 
ca ttle fed in commercial feedlots, there has not been a 
corresponding increase in the concentration of ownership of 
cattle on feed. The practice of custom feeding, in which the 
custom feeding client owns the cattle, has brought many new 
entrants into cattle feeding. 

An estimated 30 to 35 percent of all fed cattle marketed in 1974 
were custom fed (45). In terms of the proportion fed, the 
custom feeding clients were classified by .a 1972 study as 30 
percent professional feeders, 28 percent farmers and ranchers, 
16 p,:rcent livestock dealers, and 26 percent other occupations, 
such as bankers, retailers, doctors, lawyers, teachers, and 
meatpackers (16). The large percentage of custom-fed cattle 
owned by farmers and ranchers indicates that many former 
farmer-feeders have moved their cattle into large-scale feedlots 
to take advantage of the economies of size and professional 
management they offer. 

Large commercial f~edlots have developed extensive information 
systems concerning grain, cattle, and beef markets at the 
national and local levels. Many subscribe to commercial pr.ice 
and information services. They also retain specialized buyers 
as well as nutritionis.ts, veterinarians, financial, and other 
professional consultants on a routine basis (12, 29, 67). As a 
result, the large scale feedlots have both greateraccess to, 
and greater ability to apply, current market and technical data 
to all aspects of their operations than do their farmer-feeder 
counterparts. 

Cattle feeding is an exceptionally high risk enterprise which 
involves large capital outlays, particularly in the larger 
commercial feedlots (15, 29, 30). Consequently, the strategies 
and institutions developedto'deal with risk of various types 
have been important factors in shaping the structure of the 
cattle feeding subsector. The major risks in cattle feeding are 
associated with access to input and product markets, input and 
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fed cattle prices, and the large amounts of capital required to 
finance inventories of cattle on feed. 

In the early stages of the development of the commercial cattle 
feeding subsector, there was very little risk associated with 
access to inputs, mainly feed grain and feeder cattle& Feed 
grains were generally in surplus, largely as a result of farm 
programs and the expansion of sorghum production in the Southern 
Plains. The Southern Plains was traditionally one of the major 
feeder-cattle producing regions, and a large proportion of these 
cattle were being slaughtered as nonfed or grass-fat beef (45). 
As a result there were ample supplies of both feed grain and 
feeder cattle to support a rapid expansion of cattle feeding in 
the region .. 

Access to fed cattle markets did not impose any major risks on 
the growth of large-scale commercial feedlots, largely because 
of the concurrent expansion of slaughtering and packing 
facilities in close proximity to these feedlots. However, the 
growth of modern, efficient beef packing plants in the new beef 
feeding region resulted in the closing down of a number of the 
older, less efficient plants located in terminal markets. This, 
in turn, increased the market access risk to cattle feeders in 
parts of the traditional feeding areas, particularly the eastern 
portions of the Corn Belt. 

With regard to price risks, feed grain prices were stabilized by 
the feed grain programs, and thus were not a major source of 
risk. Feedlot operators also had the option of hedging against 
grain price fluctuations through the use of futures markets, or 
prebuying sufficient quantities of grain to see a lot of cattle 
through the feeding period. 

Variability of prices, for feeder cattle on the input side and 
fat cattle on the output side, is the major source of 
market-price risk affecting the cattle feeding subsector. The 
relationship between these two prices is a major determinant of 
the profitability of cattle feeding. The feeding process, 
however, involves 5 to 6 months during which relatively large 
price variations can occur. Because cattle on feed in a 
large-scale commereial feedlot represent an investment of 
several million dollars, substantial financial risk is incurred 
in cattle feeding operations. 

Efforts to deal with these financial risks strongly influenced 
structural changes in cattle feeding (15, 16, 46). Large 
feedlots were organized to spread financialrisks by attracting 
outside capital and accommodating even distant custom feeding 
clients. 
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The practice of custom feeding closely paralleled the growth of 
large-scale commercial feedlots (15). Custom feeding shifts the 
price and financial risk associated with the ownership of cattle 
on feed from the feedlot to the custom feeding client. The 
feedlot earns its revenue from selling feed, services, and 
management to the custom feeding client. In addition to 
borrowing from financial institutions and providing services to 
custom clients, large commercial feedlots may obtain capital 
through public stock offerings, mergers with other firms, joint 
ventures, and cattle feeding funds or limited partnership 
operations (15). Small feedlots cannot normally utilize these 
methods of spreading risks and obtaining capital. Lending 
institutions have developed accommodating procedures for 
financing custom feeding clients of large feedlots and the 
feedlots themselves. These institutions can reduce their risks 
by spreading their capital among a larger number of borrowers 
(46) • 

The large capital investment in fixed facilities and equipment 
required for a large-scale commercial feedlot is another source 
of risk exposure for feedlot operators. Per-head feeding costs 
in these feedlots increase substantially as the rate of capacity 
utilization declines, and large loss~s can result. 
Consequently, feedlot operators have a strong incentive .to 
maintain the highest possible capacity utilization rates. 
Custom feeding arrangements, by providing sufficient cattle to 
maintain a profitable rate of capacity utilization, were the 
major means of reducing the risks associated with fixed capital 
ownership. This also enabled fee~lots to earn a higher net 
return on company-owned cattle. 

A number of events occurred in the early seventies to alter the 
nature and level of risk exposure faced by the cattle feeding 
subsector. Changes in the Federal commodity programs r.educed 
the stability of feed grain prices by allowing them to fluctuate 
in response to market conditions. Also, erratic increases in 
feed grain exports in response to worldwide crop shortfalls and 
efforts to reduce the size of Government-held stocks drastically 
reduced u.s. carryover supplies and caused prices to increase. 
These events increased both price and access risks of cattle 
feeders with respect to obtaining feed grain supplies. 

The reservoir of cattle historically available for feeding but 
slaughtered as nonfed beef was virtually depleted by 1973, 
partly as a result of the expansion in commercial cattle 
feedlots. The acreage and conservation reserve programs were 
not in effect from the early seventies through 1977, and high 
grain prices caused many farmers to shift acreage from forage to 
grain production. Later, a sharp drop in feeder cattle prices 
led to liquidation of cattle herds, reducing the supply of 
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feeder .cattle. As a result, the level of risk associated with 
the feeder cattle market rose well above the previous decade's 
level. 

Buffeted by these adverse developments, cattle feeders incurred 
sizeable losses, and outside investor equity capital fled the 
cattle feeding sector, reducing the sector's access to financial 
markets in general. The result was a severe retrenchment in 
commercial cattle feeding. 

Adjustments by the cattle feeding subsector to these changes in 
risk caused further structural changes, generally toward more 
concentration and integration. One adjustment to the increased 
risk exposure was .a marked increase in the use of the 
live-cattle futures market by feedlot operators. During the 
early growth and development period of the commercial cattle 
feeding subsector, feeders made little use of hedging, 
preferring to take their chances in what was generally an 
expanding market for beef. However, as losses on beef feeding 
operations became more prevalent in the early seventies, hedging 
became a common practice among feedlot operators, who needed to 
protect themselves and their custom feeding clients against 
financial losses and to raise operating capital. 

Many feedlot firms weakened by the withdrawal of outside 
investor capital and by operating losses .merged with financially 
stronger firms. A number of large feedlots were taken over by 
major grain trading firms, significantly increasing the amount 
of vertical integration between cattle feeding and grain 
marketing. 

Although the cattle feeding subsector has undergone major 
structural changes over the past two decades, there are 
indications that the structural change process is not yet 
complete. Structural adjustments are currently occurring which 
point toward vertical integration between cattle feeding and 
beef slaughtering and packing operations. The integration 
between feedlots and packers has involved the use of new 
organizational technologies which make use of cooperative and 
joint venture forms of organization, as well as direct 
multistage ownership. It is interesting to note that 
feeder-packer arrangements making use of novel organizational 
technologies are being established in the Pacific Northwest, 
outside both the Corn Belt and the Southern Plains. 

Declining water tables, increasing energy requirements for 
pumping water, and rising energy costs have increased the costs 
of producing irrigated sorghum and corn in the Southern Plains, 
and have cast doubt on the long-term future of this region as a 
major feed grain producer. If the feed grain availability 

• 


.. 


• 


• 


28 



PROCESSING VEGETABLE SUBSECTOR 


STRUCTURAL CHANGE 
IN THE PROCESSING 
VEGETABLE SUBSECTOR 

should be curtailed, the comparative advantage of the Southern 
Plains as a cattle feeding area would be adversely affected, 
possibly triggering future locational and organizational 
adjustments. 

Although vegetable production was widely scattered prior to 
World \~ar II, the Eastern States accounted for a significant 
proportion of total commercial production. In the post-War 
period, production of vegetables, particularly for processing, 
shifted away from the Eastern States and from a number of minor 
producing States to the west coast, primarily to California. 

Between 1945 and 1977, production of processing vegetables in 
the North Atlantic region dropped from 17 percent of the U.S. 
total to 5 percent; California's output, mean~hile, rose from 19 
percent to more than half the U.S. total. (Vegetable production 
regions are shown in fig. 6.) Four States--California, 
Wisconsin, Hinnesota, and Oregon--now account for over 70 
percent of U.S. processing vegetable output, excluding potatoes 
(~). 

There has been a concurrent increase in the size of vegetable 
farms. In California, for example, almost 60 percent of all 
commercial vegetable farms harvested less than 50 acres of 

Figure 6 

Processing Vegetable r:'roduclng Regions 
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Preconditions for 
Structural Change 

Technological 
Factors 

cropland in 1954, while only 15 percent harvested more than 200 

acres. By 1974, only 37 percent of the commercial vegetable 

farms harvested less than 50 acres of cropland, while more than 

40 percent harvested 200 acres or more (table 9). Vegetable 

production has become more concentrated and mechanized, and is 

now highly coordinated through forward production contracts. 


Structural changes in the processing vegetable subsector, like 

those in the broiler and cattle feeding subsectors, were 

preceded by changes in technology, market conditions, and 

policies. These changes altered the environment in which 

processing vegetables were produced and marketed, and 

established a set of preconditions that served as a take-off 

point for the subsector's structural change. 


llechanical and Engineering Technology--Engineering advances in 

machinery and equipment during the fifties and early sixties 

enabled several labor-intensive processes in the production and 

harvesting of a number of major vegetable crops to be performed 

mechanically. The more important advances involved harvesting, 

especially mechanized harvesting of tomatoes, green peas, and 

green beans, and bulk harvesting of potatoes. During the same 

period ne~ and improved methods of vegetable processing were 

introduced, the most important being the development of 

techniques for quick freezing many vegetables. 


Biological Technology--New plant varieties, bred specifically 
for processing and for mechanical harvesting, were developed. 
Development of mechanical harvesting equipment and vegetable 
varieties suitable for mechanical harvesting often were 
undertaken simultaneously. The mechanization of tomato 
harvesting, for example, was the result of a joint effort of 
engineers and plant breeders to simultaneously design a 

Table 9--Distribution of cropland harvested on 

commercial vegetable farms in California, 


1954 and 1974 


Acres of cropland harvested 1954 ...1974 

Number Percent Number Percen t 

Under 50 2,036 58 756 37
50-199 912 26 469 23
200 and over 548 16 822 40


All farms 
 3,496 100 2,047 1do 

Source: (7.2) ~ 
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suitable tomato and a machine to harvest it. In addition to 
suitability for mechanical harvesting, the new varieties were 
also bred for improved yields and increased resistance to 
diseases and insects. Major advances were made, meanwhile, in 
the chemical control of diseases and insects infecting vegetable 
crops. 

Adaptable Organizational Technology--Efficient implementation of 
the new production technologies required much larger production 
units as well as improved techniques for coordination and risk 
management. To meet these needs, specialized farm production 
units, contractual arrangements for coordinating the production 
and processing stages, and institutions through which farmers 
could collectively negotiate with processors were developed. 

Potential alternative productionareas--Prior to World War II, 
vegetable production was scattered through the East, Midwest, 
and many minor producing areas in other regions of the country. 
The construction of large irrigation projects in arid parts of 
the West.) particularly California, opened up vast areas of 
previously nonfarmable land to crop production. The climate of 
the .central valleys of California made them, where irrigation 
water was av~ilable, ideally suited to the production of many 
vegetable crops. 

Growth Markets--Consumer demand for vegetables in processed form 
has increased dramatically. While per capita consumption of 
fresh vegetables decreased from about 250 pounds in 1950 to 
about 100 pounds in the sixties and seventies, consumption of 
processed vegetables increased from 44 pounds in 1950 to about 
80 pounds per person in the late seventies. Total U.S. 
processed vegetable consumption rose from 6.66 billion pounds to 
about 17.0 billion pounds annually during this period. 

Most of the increase in consumption of processed vegetables 
must be attributed to population growth and to the higher 
proportion of people who live in urban areas and therefore who 
no longer preserve vegetables at home (50). In addition, the 
great influx of population to the west coast during and after 
World War II had a moderate effect on developing the processing 
vegetable subsector in California. Shifts in consumption 
patterns to more consumption away from home and to more frozen 
and prepared foods have caused a substitution of processed for 
fresh vegetables (table 10). 

Product Market Risks--Processing vegetable producers at one time 
sold most of their production in open markets. Because of the 
perishability of most vegetable crops, however, growers assumed 
a high level of price risk and often were forced to accept ve ry 
low prices or were unable to sell their crops. The length of 
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Table 1D--Fresh and processed vegetable consumption, 1960-75 

Year 
Canned 

:Per capita 
:Total pack:consumption:Total 

Frozen Fresh per 
:Per capita capita con

pack:consumption:sumption 1/2/ 

11il. Ibs. Lbs. Hil. Ibs. Lbs. Lhs. 

1960 
1965 
1970 
1975 

7,438 
7,248 
7,728 
9,120 

45 
49 
53 
55 

1,959 
3,019 
4,317 
5,213 

10 
14 
21 
23 

106 
98 
99 
99 

Share of civilian per capita consumption 2/ 
Fresh Processed 

Percent 

1960 52 48 
1965 49 51 
1970 46 54 
1975 46 54 

1/ Excludes potatoes. 
2/ Commercially produced vegetables, excluding melons. 
Source : (~) • 

the production period for these crops also was a major risk 
factor, as growers had to carry a substantial investment in 
growing crops for several months while facing an uncertain price 
at harvest. 

Input Market Risks--Vegetable producers traditionally faced low 
risks relative to price and access to physical production 
inputs. Harvest labor supply, however, was uncertain in the 
early sixties because imported and migrant laborers made up a 
large part of the work force. There was a larger risk 
associated with access to financial markets, primarilJ because 
of the speculative nature of open-market production of 
perishable commodities. 

The traditional structure also created high risks for 
processors. They faced considerable risk relative to raw 
product availability and quality. Since vegetables were 
trAditionally produced on small acreages by a large number of 
farmers, and were often a secondary enterprise on these farms, 
there was considerable variation among growers with respect to 
vegetable varieties grown, and cultural practices. Consequently 
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there was a lack of uniformity in the produce o.ffered to 
processors. Also, the lack of coordination bet.Teen growers and 
processors made it difficult to align production with processor 
requirements and created problems in scheduling deliveries and 
processing runs. A significant portion of the vegetables sold 
for processing was either surplus to fresh market needs or was 
produce that did not meet fresh market quality and grade 
standards. This structure resulted in inefficient use of 
processing capacity and in a high level of raw product loss. 

Ease of Entry--Under the open-market system prevalent in the 
traditional vegetable producing areas, there were no major 
physical barriers to entering processing vegetable production on 
a small scale; the major barrier to entry was the high exposure 
to market risks. Entry into processing vegetable production as 
a large-scale, specialized grower was restricted by large 
investment and operating capital requirements as well as high 
market risks. 

Alternative Capital Sources--Processors, as a means of ga1n1ng 
some control over raw product availability and quality, were 
willing to partially finance larger growers through production 
contracts. This procedure enabled processors to make more 
efficient use of plant capacity and reduced raw product waste. 
It also affected grower access to bank financing, as banks began 
to require signed production contracts as a prerequisite to 
advancing production loans. 

Reclamation Policy--The Federal Government's policy of 
developing arid lands in the West for agricultural production 
created several million acres of new irrigated cropland. Much 
of this land, especially in California, was in climatic areas 
that were well suited to vegetable production. Federal water 
price policy which subsidized irrigation water costs in these 
projects provided a net comparative cost advantage to newly 
created farms over the traditional producing areas in the 
Midwest and East. 

Antitrust Policy--The threat of anti-trust action against major 
national brand vegetable processors, and related policies such 
as truth in advertising, served to regulate the activities of 
dominant processors and prevented them from using deceptive 
practices to increase their market share. This has tended to 
slow the trend toward more concentration in the vegetable 
processing stage. 

Consumer Protection Policy--At the time structural changes 
began, sanitation requirements imposed by Federal, State and 
local health authorities on processing plants were the major 
consumer protection programs affecting the processing vegetable 
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subsector. After the structural change process was well 

underway, tolerance levels for pesticide residues were 

established by the Federal government. 


Tax Policy--There were no special tax provisions pertaining 
specifically to the processing vegetable subsector. However, 
tax provisions applicable to the agricultural production sector, 
such as the cash accounting option, applied also to processing
vegetable production. 

Technological innovations in the production of processing 
vegetables had sweeping impacts, including increasing farm size, 
Lowering production costs, increasing yields, attracting new 
entrants, encouraging increased coordination between the 
production and processing stages, and altering interregional
competitive relationships. 

Mechanical innovations in production, particularly harvest 
mechanization, have enabled farm size to increase significantly 
(5, 56, 59). Because of large investment requirements, 
mechanized vegetable production is economically feasible only on 
large, specialized farms (59). Farm and vegetable enterprise 
size in the older vegetable-producing areas of the East and 
Midwest was too small to support mechanized production and 
harvesting technologies. Processing tomato enterprises in the 
East and Midwest, for example, averaged 5 acres in 1954, 
compared with over 30 acres in California. By 1969, after the 
mechanical tomato harvester had been widely adopted, processing 
tomato enterprises in California averaged almost 130 acres, and 
by 1974 had increased to 173 acres (22). 

Innovations in processing, including the development of 
processes for freezing many vegetables, in effect created a new 
industry and greatly expanded the market for processing 
vegetables. This expanded market attracted new entrants into 
the production stage as specialized producers of processing 
vegetables. As a result, the production of processing 
vegetables became a distinct activity from the production of 
fresh market vegetables. The introduction of vegetable 
varieties developed specifically for processing further 
separated processing and fresh market vegetable production. 

The high degree of specialization made possible by technological 
innovations, the large investments required at both the 
productj',on and processing stages, and the limited alternative 
outlets for most processing crops made necessary the immediate 
adoption of new organizational technologies. This included 
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Shift in Location 
of Production 

contract production, producer-owned processing cooperatives, and 
the collective negotiation of contract terms through producer 
bargaining associations, which will be discussed under later 
stages of change. The major structural impact of the new 
institutions was to develop a high level of vertical 
coordination between the production and processing stages. In 
an operational sense, the efficiency of resource use by both 
growers and processors was enhanced by the new institutions. 

A major shift in the location of vegetable production began to 
occur after World War II. As late as 1945, the North Atlantic 
and North Central regions accounted for nearly 60 percent of the 
production of processing vegetables. By 1977, these areas 
accounted for only 30 percent of the production. During this 
period, the West incressed its share of production from 27 to 63 
percent. The shift has been primarily to California. 
Processing vegetable production became more highly concentrated 
in the major producing States. In 1945, the 10 leading States 
accounted for three-fourths of total production, compared with 
90 percent in 1977 (table 11). 

The expansion of acreage under irrigation was a key factor 
leading to the concentration of processing vegetable production 
in California. Without irrigation, most of the land that went 
into processing vegetables would be desert, its agricultural use 
limited to low quality rangeland. With irrigation, however, it 
became highly productive cropland. ThiS, coupled with a long 
growing season and a lack of the institutional restraints that 
hindered the adoption of new technology in other areas, gave 
California a strong competitive advantage over other vegetable 
growing areas. Producers in California were able to achieve 
economies of size that were not attainable for most eastern and 
midwestern growers. 

The vegetable processing plants built in California and other 
Pacific States were larger and more efficient than those in the 
East and Midwest. The longer processing season of the west 
coast, particularly California, provided an additional cost 
advantage to Pacific Coast processing plants. Consequently, 
processing costs were lower in the Pacific region than in the 
older vegetable producing areas. 

Because of cost advantages in both production and processing, 
processing vegetable production became heavily concentrated in 
California and other Pacific Coast States, and decreased in most 
other areas of the country. Many minor producing areas that did 
not have sufficient volume to support a large) modern processing 
plant ceased production completely. 
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Table Il--Shares of processing vegetable production, leading 

producing States and regions, 1945, 1962, 1977 1/ 


1945 1962 1977 
------------------------------------------------~~-----------

1,000 1,000 
State tons Percent :State tons Percent 

Calif. 1,046.8 19.4 : Calif. 3,492.3 37.4 
Ind. 587.4 10.9 :Wis. 764.1 8.2 
Wis. 578.3 10.7 :N.Y. 494.2 5.3 
N.Y. 441.5 8.2 :Ohio 487.6 5.2 
Ohio 291.9 5.4 : Ill. 486.1 5.2 
Ill. 261.8 4.9 :N.J. 445.7 4.8 
Md. 254.9 4.7 :Minn. 439.5 4.7 
Minn. 231.7 4.3 : Ind. 422.5 4.5 
Pa. 212.0 3.9 : Ore. 367.4 3.9 
N.J. 198.0 3.7 :Wash. 310.2 3.3 
10-State 
total 4,104.3 76.2 7,709.6 82.5 

Region 

N. Atl. 899.1 16.7 1,193.0 12.8 
N. Cent. 2,241.5 41.6 2,927.2 31.3 
S. Atl. 530.8 9.9 566.5 6.1 
S. Cent. 233.2 4.3 205.9 2.2 
West 1,483.6 27.5 4,455.0 47.7 

Total 5,388.2 100.0 9,347.5 100.0 

1/ Based on total tonnage, excluding potatoes. 
Source: <'§2). 

:State 

: Calif. 
:Wis. 
: Minn. 
:Ore. 
: Ohio 
:N.Y. 
:Wash. 
:111. 
: Ind. 
:N.J. 

1,000 
tons 

6,899.8 
1,164.1 

770.0 
526.6 
523.3 
373.8 
364.0 
331.4 
213.2 
147.8 

11,314.0 

685.6 
3,304.8 

413.9 
194.0 

8,014.0 

12,612.4 

Percent 

54.7 
9.2 
6.1 
4.2 
4.1 
3.0 
2.9 
2.6 
1.7 
1.2 

89.7 

5.0 
26.2 

3.3 
1.5 

63.5 

100.0 
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Total output and.consumption of processed vegetables increased 
significantly in the post-War period and consumption of 
processed vegetables has increased relative to fresh (36). As 
discussed earlier, most of the increase in processed vegetable 
consumption must be attributed to population growth and the 
shift to urban living (50). The resultant substitution of 
processed for fresh vegetables has been a major contributing 
factor in market growth for processed vegetables. 

Reduced production costs for processing vegetables, resulting 
from both the introduction of new technology and economies of 
size, have also been a factor behind the substitution of 
processed for fresh vegetables. 

The major features of the growth and development of the 
processing vegetable subsect.or were a growth in firm size, 
increased firm concentration, growth in output, and the growth 
of .market economies in the regions of expanding production. 

The introduction of new capital-intensive production technology, 
increased specialization and the locational shift to new 
producing areas caused processing vegetable production 
enterprises to grow in size. The new production technology 
brought significant economies of size and lower production 
costs, but was economically justifiable only on larger farms 
(59). Farms of sufficient size to justify the new technology 
could be established more readily in the developing crop areas 
of the vlest coast as specialized processing vegetable fa.rms than 
in traditional vegetable producing ar.eas, where existing tenure 
patterns and enterprise combinations restricted expansion. 
Processing vegetable production became concentrated on large 
farms, primarily in California, as a result of these factors •. 

A similar concentration in the processing stage occurred as 
large, efficient processing plants in the west coast vegetable 
producing areas captured an expanding share of the market, while 
older and smaller plants declined and phased out. Many of these 
new plants were owned by large, multiplant food processing firms 
that were able to differentia.te their brands through extensive 
advertising and promotion. 

Substantial market economies developed as the subsector became 
more concentrated in the new production areas of the west 
coast. The proximity of processing plants LO areas of 
concentrated vegetable production resulted in improvements in 
product transportation and marketing facilities (55). Futher 
market economies emerged as input suppliers to both the farm and 
processing stages located in these areas. Procurement and 
distribution costs for all stages of the subsector, including 
input, production, and processing, were reduced. 
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Adjustment 

Growth in 	processing vegetable output was accompanied by major 
organizational changes. With larger enterprise size and 
increasing specialization, concentration of production and 
processing in fewer, larger firms increased. At the same time, 
interdependence between the production and processing stages 
increased 	with the emergence of contractual arrangements, 
cooperative processing firms, and grower bargaining 
associations. These institutions, described in the next 	 • 
section, themselves bacame change agents in the subsector's 
further development. 

The ability of the larger processing firms and large 
industrialized farms to allocate more time, money, and effort to 
obtaining 	and interpreting information has given them a 
competitive edge over smaller firms .and has contributed to 
increased concentration in both the production and processing 
stages. The larger processing firms have economic staffs .and 
price forcasting units, and a few of the larger farms have found 
it advantageous to expend additional funds on gathering and 
processing external and internal information. Consequently, 
these larger firms have ready access to market and technological 
information that smaller firms either cannot afford or are 
unable to utilize. 

to Risk 	 Increased specialization, farm size, and capital requirements 
all served to increase the market and financial risks incurred 
by processing vegetable growers as the structure of the 
subsector changed from one of small diversified farmers to one 
of large-scale specialized producers. While enterprise 
diversification was the primary risk management practice 
employed by farmers under the traditional structure, it was not 
suitable to the type and size of production units that evolved 
from the subsector's structural change process. Consequently, 
new,. more compatible means of dealing with risk had to be 
developed. 

Forward contracting between producers and processors, product 
differentiation by processors, and vertical integration (all 
important s.tructural characteristics) were the organizational 
stra tegies for reducing or transferring risks which emerged. 
These vehicles encouraged industrialization, shifts in control 
from the production to the processing stage, and concentration 
in the subsector. 

Forward contracts are initiated by processors, primarily as a 
means of reducing their risks with respect to raw product 
supplies and quality. Quality control of raw materials and 
scheduling of delivery to the processor reduce processing costs 
and waste disposal and increase utilization of fixed plant 
capacity. Processors have also been able to extend their J 
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operating seasons through the use of production contracts, often 
offering premium prices for early or late production. The 
advantage of the Pacific Coast States over other production 
areas in providing extended growing seasons was one factor 
behind the concentration of processing vegetable production on 
the west coast • 

From the producer standpoint, production contracts increase
price stability and the availability of operating capital. A 
large portion of vegetable producers' operating capital may be 
provided by the processor under the terms of production 
contracts (~). 

Although production contracts reduced the price variability of 
processing vegetables, they did not necessarily result in prices 
acceptable to growers, largely because of the superior 
bargaining position of processors relative to individual 
producers. Consequently, bargaining associations have emerged 
that negotiate regional and statewide production .contracts .on 
behalf of their grower members. Contract clauses negotiated by 
these groups, in addition to setting acceptable price levels, 
protect vegetable producers from arbitrary acts by processors, 
such as establishing widely fluctuating prices and quality 
standards. 

The institution of contract production increased market access 
risks to processing vegetable growers. Under the t.raditional 
open market structure, there was litt.le risk that production 
would not be sold at some price. Under the current situat.ion, 
with almost all processing vegetables being grown under 
contract, the probability of not finding a market for open 
acreage (not under contract) is quite high ·C}7, 56). This 
situation essentially forces producers to accept contracts when 
the proportion of a commodity not contra'cted falls below a 
critical minimum. 

Contracting also has served as a barrier to entry into the 
production stage because processors tend to stay with 
established producers with known performance rather than accept 
new producers whose managerial ability and quality control .are 
unknown (56). The cost of contract supervision increases with 
the number-of producers per processing plant, which causes 
processors to favor larger producers. 

The growth of cooperative vegetable processing plants reduced, 
but did not completely eliminate, market access risk. 
Cooperative processing plants incur the same risks as other 
processors with respect to product quality, scheduling of 
deliveries, plant utilization, and capital investment. 
Consequently, they use production contracts similar to those 
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used by other processors to maintain control over their 
operations. Nevertheless, cooperative processing plants have 
probably enabled some producers to gain access to the processing 
vegetable market who othe.rwise would have been unable to do so. 

Because cooperative processing plants are owned by their 
grower-members, they have the effect of transferring market and 
other risks associated with the processing stage back to the 
production stage. Consequently, membership in a processing 
cooperative increases the producer's market risk exposure. This 
increased risk exposure is incurred as market price risk to the 
producer because the final payment for a crop is determined by 
the cooperative's return on that season's operation. In 
contrast, a producer contracting with a proprietary processor 
through a bargaining association reduces market price risk 
because the final price is determined in advance. However, the 
cooperative member's total return may be higher than the 
nonmember's because the member receives a proportional share of 
the cooperative's net operating margin as part of the price. 
Thus, members share not only in the risks of the processing 
stage, but also in its profits. 

Cooperatively owned processing plants have structural 

implications in that market control and the balance of power 

between producers and processors would probably -change in their 

absence (~). Producer bargaining associaticms also have 

developed into a major institution in the organization of the 

subsector. Both cooperatives and bargaining associations have 

improved the market power of processing vegetable producers 

relative to processors. 

Product differentiation through advertising national or regional 
brands has been a primary strategy employed by processors to 
deal with market access and price risks. By differentiating 
their product, large processors with national labels have been 
able to gain a larger market share and increase their selling 
prices above competitive levels. This has given the large 
processors an advantage in terms of market access and has been 
an important factor in the increased concentration at the 
processor level. Investment in new products has also influenced 
concentration in vegetable processing by enhancing the ability 
of large processors to successfully differentiate their 
product. Smaller processors with insufficient resources to 
undertake major advertising or product development programs, 
including most cooperative processors, have maintained their 
market access by packing a large part of their output under 
distributor labels. 

• 


• 


• 


The risk adjustment strategies that emerged with the growth and 
development of the processing vegetable subsector had the effect 
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of increasing the interdependence between the production and 
processing stages, shifting managerial and decision control away 
from growers to processors, and increasing the level of 
concentration in both the production and processing stages. 

Each of the three agricultural subsectors studied underwent a 
substantial structural changeover a period covering approxi
mately 20 yea~s from the early fifties into the seventies. 
Prior to the initiation of the structural change process, each 
of the three subsectors was organized traditionally. That is, 
the farm production stages had .an atomistic structure 
characterized by large numbers of relatively small, independent 
producers. Coordination with nonfarm stages of the subsectors 
was achieved through open market transactions, with the pricing 
mechanism serving as the primary basis for producer decisions 
relating to levels of output. Product market price variability 
was the major source of risk for producers. However, markets 
were generally accessible to all producers. Enterprise 
diversification was the basic risk management strategy practiced 
by producers of broilers, fed cattle, and processing vegetables, 
which were frequently secondary enterprises on the farms 
producing them. Capital requirements for small-scale production 
of these commodities were low, and could generally be met from 
the farm operator's cash flow or from traditional lending 
sources. Because of the low capital investment required, entry 
into and exit from these subsectors was relatively 
unre s tricted. 

One characteristic of all these subsectors prior to their 
structural change was that their production stages ~vere closely 
tied to the .productiDn .of other commodities. Broilers were 
produced from the male chicks of heavy layer chicken breeds. 
Cattle feeding ~vas conducted on grain farms, primarily to 
utilize off-season labor and as a means of marketing feed 
grains. Processing vegetables were largely off-grade and 
surplus fresh vegetables that were diverted to the processing 
market. The degree .of association of these with other 
commodities, especially broilers and processing vegetables, was 
so close prior to the structural changes that they could not be 
considered as distinct agricultural subsectors. The structural 
characteristics associated with the production of these 
commodities contributed to seasonal production patterns that did 
not conform tD seasonal variation in. demand and contributed to 
erratic marketings that caused frequent market gluts and 
deficiencies. These were major causes of the pre-structural 
change price variability in these commodities. 

By cDntrast, the current structures .of the three subsectors are

• characterized by large, specialized, capital-intensive 
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production units. Coordination with nonfarm stages is highly 
formalized. The use of production contracts is the prevalent 
method of coordinating the production and processing stages in 
the broiler and processing vegetable subsectors. Production 
contracts have not been widely used as a coordinating device in 
cattle feeding. However, close working relationships between 
large feedlots and packers are maintained, and a highly 
developed information system has emerged to keep both feedlot 
operators and packers appraised of market and supply 
conditions. There has recently been a movement toward more 
formalized methods of feedlot-packer coordination that include 
custom feeding of packer-owned cattle and joint venture 
arrangements between feedlots and packers. These market 
coordination arrangements have reduced market accessibility for 
small producers, but on the other hand, have reduced the market 
price risks of producers by transferring these risks to the 
processing stage. Many of the management decisions of the 
production stage relating to levels and quality of output and 
timing of production, once the prerogative of producers, are now 
made in the processing stage. 

The large capital investments required for production of these 
commodities on a large-scale, specialized basis have created 
si.gnificant barriers to both entry into and exit from the 
production stage. Contractual and other coordinating 
arrangements have also served to restrict entry. Investment and 
operating capital needs are often beyond levels that can be 
raised by individual farmers. As a result, the techniques used 
for raising capital in these subsectors are more characteristic 
of the industrial sector than of the agricultural sector. 

The processes by which these three subsectors were transformed 
from traditional agricultural enterprises into subsectors 
exhibiting many of the structural characteristics of the 
industrial sector have been outlined in the preceding sections. 
This section focuses on the major factors associated with the 
structural change in each subsector and their structural 
impacts. 

Structural change factors can be divided into two major 
categories: exogenous and induced. The exogenous factors 
originate outside the subsector, and may be viewed as the 
factors responsible for initiating the structural change 
process. This set of factors is closely related to the 
preconditions for structural change that have been previously 
discussed. These factors fall into three major subcategories-
technological developments, market forces and demand factors, 
and policy factors. Their role in the structural change process 
is to provide a shock that upsets an existing structural 

• 


• 


• 


• 
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equilibruim, triggering a series of adjustments toward a new 
structural stability. 

The induced structural change factors emerge internally within 
the subsector .as responses to the disequilibrating impacts of 
exogenous structural change factors. In other words, the 
structural impacts of exogenous change factors become induced 
change factors which generate further impacts of their own. 
This process may continue through several rounds before a new 
structural stability is achieved. 

The exogenous and induced factors that were identifiea as 
influencing the structural change process in the broiler, cattle 
feeding, and processing vegetable subsectors and their major 
structural impacts are shown in tables 12 and 13. Technological 
developments affecting the farm production stage and Federal 
policies appeared to be the key exogenous factors initiating the 
structural changes in these subsectors.. Demand factors were 
also important in the initiation of the structural change 
process in cattle feeding, and processing and distribution 
technology were important structural change initiating factors 
in all three subsectors. 

The overall effects of technological development on each of the 
subsectors were to change the production functions, causing the 
supply curves to shift to the right, and to open the way the for 
new and nontraditional methods of organizing the subsectors' 
resources. There were strong interaction effects between policy 
factors and technological development. The feed grain programs 
of the early andmidfifties, by stabilizing feed prices and 
supplies and thus eliminating a major sour.ce of variability and 
risk, provided a strong incentive for adoption of the new 
technologies that ~ere being developed for broiler production 
and cattle feeding. In addition, the reduction of acreage under 
the cotton program interacted with the development of hybrid 
sorghum and expansion of irrigation to cause the commercial 
cattle feeding subsector to locate in the Southern Plains. The 
combined effects of the Federal reclamation program and 
technological development led to the relocation of the 
processing vegetable subsector on the west coast. 

Demand factors, particularly income elasticity and population 
growth, created growth markets for beef and processed vegetables 
during the period of rapid structural change. This, in effect, 
was a shift in the demand curve for these commodities that 
enabled the market to absorb the increased output without 
depressing prices. Broiler prices, on the other hand, declined 
con$istently throughout the period of major structural change, 
indicating that demand curve shifts were minor in comparison 

• with the shift in the supply curve • 
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Table 12--Exogenous structural change factors and their impacts in the broiler, 
cattle feeding, and processing vegetable subsectors 

Exogenous structural Structural impact 
change factors Broiler Cattle feeding :Processing vegetable 

Technological :Alternate ways to :Alternate ways to :Alternate ways to 
developments :organize resources :organize resources :organize resources 

:New production :Hew production :New production 
:function : function : function 

T-l: mechanical and : Capital-labor : Capital-labor : Capital-labor 
engineering :substitution : substitution : substitution 

:Increased scale :Increased scale :Increased scale 

:Cost reduction :Cost reduction :Cost reduction 

: Specialization :New production 
:area opened 

:Reduced seasonality 

T-2: biological : Improved feed : Increased input :Increased yields 
: conversion : supply 

: Specialization 
:Specialization :New production area 

:opened :Cost reduction 
:Cost reduction 

:New entrants 
: (integrators) 

:Reduced seasonality: 

Market forces and 
demand fac tor s 

M-l: population :Increased market :Increased market :Increased market 
gro'''th :size :size : size 

11-2 : income :Increased per :Increased p.1r
elasticity :capita consumption :capita consumption 

~-3: cross :Increased per
elasticity :capita consumption 

11-4 : processing :Increased scale : SpecialIzation :Increased scale 
technology 

Continued-
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Table 12--Exogenous structural change factors and their impacts in the broiler, 
cattle feeding, and processing vegetable subsectors--Continued 

Exogenous structural 
change factors 

M-5: 	 distribution 
technology 

Policy 

P-l: 	 commodity 
programs 

P-2; 	 tax policy 

P-3: 	 reclamation 
program 

P-4: 	 conSUluer 
protection 

P-5: 	 antitrust 
p;)licy 

P-6: 	 environment:J.l 
~egulation 

Broiler 

:Cost 	reduction 

:Obsolescence of 
:old plants 

:Decline in 
:old areas 

: Increased 
: standardization 

:Increased product 
: standardization 

:Increased market 
: concentration 

:Input price 
: stability 

:New entrants 

: Decline in 
:old areas 

:Increased scale 
: (processing) 

Structural impact 
Cattle feeding 

: Cost 	reduc tion 

: Increased 
: standardization 

:Obsolesence of 
:old plants 

:Increased product 
: standardization 

: Increased market 
: concentration 

:Input price 
: stability 

:Increased input 
: supply 

:Uew production 
:area opened 

:Outside equity 
: investment 

:Reduced vertical 
:coordination 

:Increased scale 
: (processing) 

:Processing vegetable 

:Cost 	reduction 

:Decline in 
:old areas 

: Substitution of 
:processed for 
:fresh vegetables 

:Increased 
: standardization 

:Increased product 
: sta'1dardization 

:Increased market 
: concentration 

:New production 
:area opened 

:Increased vertical 
:coordination 

: Reduced market 
: concentration 

: Incr~ased scale 
: (processing) 
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Table 13--Induced structural change factors and their impacts in the broiler, 
cattle feeding, and processing vegetable subsectors 

Induced structural 
change factors and 
source of factor 

I-I: 	 New entrants 
Source: T-2; P-1 

1-2: 	 New production 
area 
Source: T-1; P-1; 

T-2; P-2; 
P-3; I-I; 

1-3: 	 Capital-labor 
substitution 
Source: T-1 

1-4: 	 Increased scale 
(production) 
Source: T-l 

1-5: 	 Cost reduction 
(production) 
Source: T-1; T-2 

Broiler 

New production 
area 

New entrants 
(growout) 

Technological 
innovation 

Increased size 
of producting unit: 

New organization 
of resources 

Decline in old 
producing area. 

Shift 	in location 
of processors 

Increased capital 
requirements 

Increased risks 

Increased barriers: 
to entry 

Increased enter
prise 	size 

Reduced number 
of producers 

Increased output 

Increased value 
of resources 

Increased per
capita consumption: 

Structural impact 

Ca ttle feeding 

New entrants 

Technological 
innovation 

Increased size 
of producing unit 

Outside equity 
investment 

Shift 	in location 
of processors 

Increased capital 
requirements 

Increased risks 

Increased barriers: 
to entry 

Increased enter
prise size 

Reduced number 
of producers 

Increased output 

Increased value 
of resources 

Processing 
vegetable 

New entrants 

Technological 
innovation 

Increased size of 
producing unit 

New organization 
of resources 

Decline in old 
producing area 

Shift 	in location 
of processors 

Increased capital 
requirements 

Increased risks 

Increased barriers 
to entry 

Increased enter
prise size 

Reduced number 
of producers 

Increased output 

Increased value 
of resources 

Continued-
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Table 13--Induced structural change factors and their impacts in the broiler, 
cattle 	feeding, 

Induced structural 
change factors and 
source of factor 

1-6: 	 Specialization 
Source: T-l; T-2 

1-7: 	 Increased 
market size 
Source: M-l 

1-8: 	 Increased 
per-capita 
consumption 
Source: M-2; T-l; 

M-3; T-2 

1-9: 	 Increased scale 
(processing) 
Source: a-4; P-4; 

P-G 

1-10: 	 Increased 
standardization 
Source: t1-4; H-5 

1-11: 	 Input price 
stability 
Source: P-1 

1-12: 	 Outside equity 
investment 
Source: P-3j 1-2 

and processing vegetable subsectors--Continued 

Broiler 

Increased risks 

Increased enter
prise size 

Separation from 
other poultry 
production 

Increased output 

Increased value of: 
resources in new 
producing areas 

Increased output 

Increased value of: 
resources in new 
producing areas 

Increased market 
concentration 

New organization 
of resources 

Reduced input 
market risk 

Increased output 

Structural impact 

Cattle feeding 

Increased risks 

Increased enter
prise size 

Separation from 
feed grain 
production 

Increased output 

Increased value of: 
resources 

Increased output 

Increased value of: 
resources 

New organization 
of resources 

Reduced input 
market risk 

Increased output 

Risk transferred 
to investors 

Cattle ownership 
separa ted from 
feedlot management: 

Increased access 
to capital 

Processing 
vegetable 

Increased risks 

Increased enter
prise size 

Separation from 
fresh vegetable 
production 

Increased output 

Increased value of 
resources in new 
producing areas 

Increased output 

Increased value of 
resources in new 
producing areas 

Increased market 
concen tra tion 

New organization 
of resources 

Continued-
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Table 13--Induced structural change factors and their impacts in the broiler, 
cattle 	feeding, 

Induced structural 
change factors and 
source of factor 

1-13: 	 Decline in 
old areas 
Source: 1-2; M-4 

1-14: 	 Increased market 
concentration 
Source: H-5; 1-9 

1-15: Increased risks 
Source: 1-3; 1-6; 

1-14 

1-16 : New organization 
of resources 
Source: T-l; T-2; 

1-2; 1-10;: 
1-15 

and processing vegetable subsectors--Continued 

Broiler 

Capital 
disinvestment 

Reduced market 
access 

Increased market 
access 	risk 

New organization 
of resources 

Contract produc
tion 

Shifted managerial: 
function to 
integrator 

Increased 
processing plant 
utilization 

Reduced transfer 
costs 

Increased size of 
production unit 

Transferred market: 
price risk to 
integrator 

Integator 
financing of 
producers 

Structural impact 

Cattle 	feeding 

New organization 
of resources 

Decline of auction: 
and terminal 
markets 

Increased marke.t 
access 	risk 

New organization 
of resources 

Custom 	feeding 

Feeding to cattle 
owner or buyer 
specifications 

Reduced transfer 
costs 

Transferred market: 
price risk to 
cattle owners 

Increased 
reliance on lot 
services for 
revenue 

Increased access 
to information 

Increased entry 
bariers 

Processing 
vegetable 

Capital 
disinvestment 

Reduced market 
access 

Increased market 
access 	risk 

New organization 
of resources 

Contract 
production 

Increased 
processor 
managerial role 

Increased 
processing 
plant utilization 

Reduced transfer 
costs 

Increased size of 
production unit 

Transferred market 
price risk to 
processor 

Processor 
financing of 
producers 

Continued-
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Table 13--Induced structural change factors and their impacts in the broiler, 
cattle feeding, and processing vegetable subsectors--Continued 

Induced structural 
change factors and 
source of factor Broiler 

Improved product 
market flows 

Separated owner
ship of fixed 
production 
resources from 
ownership of 
variable inputs 
and managemen t 

Increased entry 
barriers 

Structural impact 


Cattle feeding 

Processing 
vegetable 

Improved product 
market flows 

Group negotiation 
of contract terms 

Increased access 
to information 

Increased entry 
barriers 
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Changes in processing and distribution technology affected the 

structure of the production stages of the three subsectors in 

two ways. First, the development of large-scale, cost-efficient 

processing plants in the areas of e.xpanding production 

contributed to the locational shifts that occurred by providing 

market outlets in the new areas and by replacing older, less 

efficient plants in the traditional production areas. Second, 

in order to achieve peak efficiency, these plants required a .' 

high volume of uniform quality raw product and hence, control 

over raw product flows. In addition, the mass marketing 

techniques that developed in the food distribution system called 

for a high degree of product standardization, which in turn 

required increased raw product standardization. These needs of 

the processing and distribution stages led to changes in the 

vertical structures of the subsectors resulting in closer 

coordination between stages and a shift of managerial decision 

centers away from the farm production stage. 


The structural change process in the three subsectors consisted 

of a series of adjustments triggered by changes in exogenous 

factors. The initial adjustments were efforts to physically 

adapt the subsectors to new technological, market, and policy 

conditions. As the structural change process progressed, the 

adjustment emphas:i,.s shifted from physically adapting to a

changed environment to management of risks that emerged in the 

earlier phases of the adjustment process. 


Geographic shifts in the location of production and the entrance 

of new sets of producers into the subsectors were key factDrs in 

the physical adaptatiDn to. the 'new technological, market, and 

policy cDnditiDns. While it was the new entrants who provided 

the entrepreneurial initiatives and skills that changed the 

structure Df these subsectors, the new prDductiDn IDcations 

provided physical environments that were not constrained by 

existing institutiDnal arrangements and production 

technDlDgies. Consequently, new entrepreneurs in new production 

areas could mDre readily develDp production units and 

institutiDnal arrangements compatible with the new technDlogies 

and market cDnditions than cDuld established farmers in

traditional production areas. The combined impact Df the new 

entrants and the geDgraphic shifts in productiDn locatiDn 

accelerated the rate at which structural change Dccurred. 


The locational shifts in fed cattle and processing vegetables 

were dictated by combinations of technological and policy 

factors which were location specific for these two subsectors. 

The production potential of the newly opened areas, coupled with 

demand conditions that indicated substantial market growth 

possibilities, rapidly attracted aggressive new entreprenuers as 
producers in these areas. '. 
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In contrast, the technological a.nd policy factors that initiated 
the broiler structural change were not location specific. 
However, the cost-reduction possibilities from integrating 
individual technological bits and pieces into a comprehensive 
production system and the potential for increasing, feed sales 
through expanded brailer product ian were sufficient inc.entive 
for individuals and firms in the mixed feed industry to. enter 
the broiler subsector in an integratar role. These new entrants 
brought about the locational shift by establishing complete 
input supply-production-processing camplexes in new areas. A 
second set of new entrants was attracted into the subsector by 
the integrators, as contract producers. These contract 
producers, however, did not contribute any entrepreneurial input 
to the structural change process. Their role was limited to 
praviding labor ~~d fixed capital facilities to. the growaut 
stage. 

The employment of the newly developed capital-intensive 
production technolQgies substantially reduced unit costs of 
production in the three subsectors. However, these technologies 
were not suitable for small-scale production units, and 
substantial economies of size were attainable through their 
use. Consequently, the new production units that were developed 
to exploit these technologies came on stream as very large, 
highly specialized units. In order to raise the capital needed 
to develop and operate these large production units, fin~ncial 
arrangements and organizational structures were developed that 
caused the subsectors to take on many of the characteristics of 
the industrial sector of the economy. However, each of the 
subsectors developed its own unique set of arrangements and 
institutions for providing capital to its production stage. 

The size and capital requirements for employment of the new 
technologies increased the barriers to both entry into and exit 
from the production stages of these subsectors. The main 
barrier to entry was the necessity for new units to enter at a 
sufficient size to capture the economies of size afforded by the 
new productian methods. The traditional entry route into 
agricultural production of starting small and growing through 
retained earnings and borrowing was effectively foreclosed. 

Barriers to exit arose from the specialized nature of the fixed 
capital employed in these subsectors and the high capital-labor 
ratios invalved in its employment. Broiler houses and cattle 
feedlots are single-purpose investments that have little other 
value. Although the land used for growing processing vegetables 
could be used far praducing alternative c.rops,the large 
investments in specialized production and harvesting equipment 
serves as a deterrent to alternative crop enterprises. Idling 
or disposing of the fixed capital required for production in 

51 



these subsectors involves large financial IDsses. CDnsequently, 
tD exit from tbese subsectors generally has a very high cost. 

The adjustments that were made tD explDitthe technDIDgical 
develDpments and changes in market and policy conditiDns 
fundamentally altered the structure .of the prDductiDn stages .of 
the three subsectDrs. HDwever., they also significantly changed 
the nature .of risks and the level .of risk expDsure incurred in 
all stages .of the subsectDrs. These new risks became structural 
change factDrs~ triggering further adjustments oriented tDward 
averting or minimizing risks. The general structural effect .of 
these adjustments was to shift the decisiDn centers .of the 
subsectDrs away frDm the production stage tD stages closer tD 
the final prDduct markets. 

lnthe broiler subsector the risk management strategies 
cDnsisted .of shifting an increasing prDpDrtiDn .of prDducers' 
risks tD the integrators. Simultaneously, the integratDr 
assumed a larger rDle in the direct management .of the grDwDut 
stage. These changes were accomplished thrDugh adjustments in 
the terms .of prDductiDn cDntracts. Early cDntracts were .of an 
input financing nature, in which the integratDr advanced feed, 
chicks, and .other inputs tD the CDntract prDducer, and deducted 
their value frDm the prDceeds .of the brDiler sales. The 
prDducers bore the majDr market. risks under these cDntracts. 
These cDntracts have been prDgressively replaced by 
incentive-type cDntracts, under which prDducers are paid .on the 
basis .of feed cDnversiDn Dr perfDrmance, .often with a sliding 
scale payment schedule SD that prDducers with the highest feed 
cDnversiDn rates receive relatively larger payments. Under 
these incentive cDntracts, the integratDrs retain title tD the 
feed, birds, and .other integratDr-furnished inputs; bear the 
market price risks; and assume a majDr rDle in flock 
management. The futures market fDr iced brDilers is available 
tD integrated brDiler firms tD hedge market price risks. 
PrDducers still bear risks related tD prDductiDn efficiency and 
perfDrmance. These risks can be quite high; and prDducers with 
cDnsistently belDw-average perfDrmance recDrds are usually 
drDpped frDm the system. 

CDnCern .over risk management in the cattle feeding subsectDr 
d~welDped as a result .of the large IDsses incurred in the early 
seventies. PriDr tD that time,cattle-Dn-feed inventory risks 
were partially transferred to .outside investDrs thrDugh custDm 
feeding cDntracts. 2/ Feedlot Dpera.tDrs, however, used these 
cDntracts mDre as a-capital-raising than as a risk-transferring 
device. The withdrawal .of .outside investors frDm cattle feeding 

2/ PriDr tD 1973 apprDximately 40 percent .of fed cattle 
marketed in a typical year were custDm fed. 
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in the early seventies left most feedlots in dire financial 
straits. and many went into bankruptcy. These conditions caused 
feedlot operators to develop more aggressive risk management 
strategies. These strategies involve a much greater use of 
futures market hedging. backward integration into feed 
manufacturing and grain elevator C'lperation. the development of 
improved market information systems. and a growth in vertical 
integration between feedlots and meatpackers. Custom feeding is 
still extensively employed. 

However, there has probably been a shift in the ownership of 
custom-fed cattle, with a smaller share owned by outside 
investors, and a larger share owned by individuals and firms in 
other stages of the industry, such as farmers, ranchers, and 
meatpackers. As a result of these adjustments, the vertical 
relatil\nships between the cattle feeding subsector and its input 
and product markets are closer than in the earlier phases of the 
subsector's growth and development. However. it nowhere near 
approaches the broiler subsector as a vertically integrated 
structure. 

As the contract production system for processing vegetables 
developed, price and other contract terms were established 
exclusively by processors. Because of the disparity in market 
power between even the larger growers and processing firms, 
processor offering prices were often unfavorable to producers. 
This price setting procedure, combined with the lack of market 
access for uncontracted production, put processing vegetable 
growers in a high market risk situation. Grower bargaining 
associations and cooperative processing plants were established 
to strengthen producer market power. Contract prices for most 
processing vegetables are now established by negotiation between 
a bargaining association and processors. Processors, however, 
determine the amount of production and still specify most other 
contract terms, such as production and delivery schedules, 
varieties, and the use of toxic chemicals. Processors therefore 
retain a major managerial role in the production process. 
Because of the success of producer group action, market price 
risks in the processing vegetable subsector have been shifted 
from the grower level to the processor level. The processors 
abilities to control the level of total production are their 
primary means of minimizing this risk. 

Analyses of the structural change that occurred in the broiler, 
cattle feeding, and processing vegetable subsectors strongly 
suggest that structural change in agriculture takes place 
through a four-stage process. The stages are (1) technological 
change, (2) shift in the location of production, (3) grot<lth and 
development, and (4) adjustment to risks. This process is 
generalized as a prototype structural change model in table 14. 
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Table 14--Prototype structural change model for agricultural 
subsectors 

Stage of structural change 

I. Technological change 

II. Shift in location of 
of production 

III. Growth and development 

Structural impacts 

New technology is developed and 
employed by some large producers 
and early adopters 

Capital requirements increase 

Output per unit of labor and land 
increases 

Economies of size develop 

The value of resources increases 
in new producing areas 

New producers and new capital and 
other resources enter the 
subsector in new producing areas 

Interregional competitive balances 
change in favor of new producing 
areas 

Production begins to concentrate 
spatially in new areas 

Producers employ new production 
technology as they enter into 
production in new areas 

Innovative and aggressive 
entrepreneurs develop larger farms 
as new production technology 
is extended 

Specialization and concentration 
of production occurs 

Market economies develop in all 
stages of the subsector in new 
growth areas 

Output per farm increases rapidly 

New information systems develop 

Continued-

54 



PROTOTYPE STRUCTURAL CHANGE MODEL 


Application of 

Model to Other 

Subsectors 

Table 14--Prototype structural change model for agricultural 
subsectors--Continued 

Stage of structural change Structural impacts 

Rapid growth and concentration 
alters risks 

New producers are risk takers, 
aggressive and innovative 

High risks are associated with 
inefficient operations and 
coordination procedures 

Periods of overproduction amplify 
market risks 

IV. 	 Adjustment to risks New risk aversion strategies are 
developed 

New 'types of coordina ting 
procedures are established 

The use of forward sales and 
production contracts increases 

More coordination develops 

Control of product flows and 
characteristics shifts from 
producers to nonfarmers or other 
stages of the food and fiber 
sector closer to the final 
consumer 

All stages become more 
industrialized 

The prototype structural change model is based on the analyses 
of structural changes that occurred in the broiler, cattle 
feeding, and processing vegetable subsectors. As an attempt to 
test the validity of the model as a general framework for 
analyzing structural change in agriculture, four additional 
subsectors--hogs, dairy, feed grain, and fruit--are briefly 
examined in the context of the model. These subsectors were 
selected to represent a spectrum of major types of U.S. 
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agriculture. In addition, each has been subjected to major 
technological innovations at the farm product.ion, processing, or 
product distribution level, and is therefore potentially "ripe" 
for structural change. 

The hog subsector was selected because it has frequently been 
cited as the most likely subsector to undergo a major structural 
change, and indeed may currently be in the early stages of the 
structural change process. Dairy was chosen because it is the 
only major livestock subsector that is directly affected by a 
Federal commodity program and is quite likely the most highly 
institutionalized agricultural subsector. The feed grain 
subsector was selected to represent extensive land-based crops, 
and fruit was chosen to represent perennial crop production. 

Major technological advances include the development of improved 
"lean" breeds of hogs, advances in nutrttion and medical 
practices, and the development of environmentally controlled 
confinement production facilities. Because of these 
innovations, it is now feasible to produce hogs in much larger 
concentrations than previously considered possible. A number of 
large-scale, specialized hog producing units have been developed 
around these new technologies, and have apparently achieved 
economies of size and cost reductions not attainable by 
traditional hog production enterprises. Tax policies allowing 
for investment credit write-offs on single-purpose structures 
and for accelerated depreciation have contributed to the growth 
of specialized hog production units by providing substantial tax 
savings to their developers. 

Major shifts in the regional location of hog productiCl'! have not 
occurred, with the distribution of hog production remaining 
substantially unchanged among regions between 1950 and 1975. 
The Corn Belt, the major traditional hog producing region, 
accounted for about two-thirds of production in both years. 
There have been significant intraregional shifts, however, with 
hog production declining in areas with the most productive 
cropland and expanding as specialized production units in areas 
with poorer soils C2i). It ig significant that the growth of 
large-scale, speciaJ.ized hog production enterprises employing 
the most sophisticated technological innovations has been 
largely outside traditional hog production regions. Many 
producers in the nontraditional production areas are new 
entrants to commercial hog production who started with hog 
enterprises of substantial size. Several of the largest are 
vertically integrated with input-supply or processing 
activites. Large-scale operations accounted for nearly 
one-sixth of the total hog marketings in 1978, and their output 
has been increasing at about a 17-percent annual rate in recent 
years (table 15). 
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PROTOTYPE STRUCTURAL CHANGE MODEL 


Table 15--Annual marketings of large-scale hog producers, 
1975-78 

Average 
Year Total ; Operations ! marketings 

marketings reporting per operation 

1,000 head Number Head 

1975 8,241 1,168 7,053 
1977 11,212 1,336 8,392 
1978 13,666 1,340 10,192 

Source: (~). 

In the context of the prototype structural change model~ the 
changes that have occurred in the hog subsector would place it 
in the second, or 'shift in location of production,' stage of 
the structural change process. New technology and production 
methods are firmly established, and new entrants to the 
subsector have established production in areas outside the 
traditional producing areas. The rapid growth of both total 
output and output per firm from these new producers indicates 
that the subsector is entering the 'growth and development' 
stage of the structural change process. 

There have been significant technological innovations in both 
the production and processing stages of the dairy subsector. In 
the production stage these innovations include pipeline milking 
systems, bulk cooling and handling of milk, dairy herd 
improvement, drylot herd management systems, and mechanization 
of feed and w.aste handling. Although more evolutionary than 
revolutionary, these technological advances have brought about 
major incre.ases in both production per cow and labor 
productivity. The structural impacts have been a reduction in 
the number of dairy farms and milk cows, and an increase in the 
size of commercial dairy farms. 

Technological advances in dairy processing include the 
development of dehydrated milk powders, low-fat milk products, 
reconstituted milk, and more recently, sterilized (Ultra-High 
Temperature pasturized) milk. Dehydrated milk powder and 
sterilized milk, by increasing shelf life and eliminating the 
need for refrigeration in the distribution channels, have the 
potential for reducing milk marketing costs and consequently 
lowering consumer milk prices. 

The dairy 6ubsector, particularly fluid milk production, 
traditionally has been, and still is, market oriented in terms 
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of its location, and locational shifts in dairying are highly 
correlated with population movements. Consequently, dairy 
production has been increasing in regions of rapid population 
growth, including the Southeast, Southern Plains, Mountain 
States, and Pacific Coast, and decreasing in most other regions 
of the I:ountry. From 1965 to 1978,the percentage of total milk 
production accounted for by the growth regions increased from 
about 20 to 25 percent (~. The growth regions, particularly 
the Pacific and Southwest, have adopted new production 
technologies at a faster rate than other regions, and 
innovations such as drylot production are limited to the growth 
regions. As a result, their productivity gains have generally 
exceeded the national rate. 

Central coordination of milk supply has been a major 
institutional innovation in the dairy subsector. Under this 
arrangement, the bulk milk requirements of fluid milk processors 
in a given market are procured from a central supplier, normally 
a producers' cooperative, rather than from individual producers, 
providing substantial economies over an atomistic procurement 
system. However, it also gives the coordinating cooperative, as 
the sole supplier, a greater degree of market power. 

The present orientation of the dairy subsector was determined by 
past technologies for processing and handling fluid milk which 
dictated that milk be produced near the consuming market. With 
sucn new proc~sses as reconstituted and sterilized fluid milk, 
however, it is now technologically feasible for milk to be 
produced at locations distant from final markets. Such 
technologies conceivably could cause the dairy production stage 
to concentrate geographically in those regions with the resource 
c.ombination most favorable to dairy production. '2/ Such shifts 
in the location of dairy production have not yet occurred. 
However, there have been significant intraregional shifts within 
given markets. Dairy production has moved away from the 
perimeters of the city to specialized production zones, 
generally 100-200 miles from the central market. 

Economic institutions and regulations governing the dairy 
subsector are the major restrictions blocking a resource
oriented shift in the 10cation of dairy production. In effect, 
they h3ve created a market structure that consists of numerous 
local and regional semiautonomous milk markets. Their purpose 
was to foster adequate milk pt:'oduction in each mat:'ket at a time 

3/ These are not necessarily the areas with the most 
favorable resource endowments. Dairy production, being largely 
forage based, has traditionally been unable to bid highly 
productive land away from more intensive land uses such as grain 
production or vegetable production. 
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Feed Grain 
Subsector 

when long-distance transportation of milk was unfeasible. As a 
result of these institutions and regulation:.., there are 
substantial milk price differentials among regions, and 
production and sale of products such as reconstituted milk are 
restricted or forbidden. As long as present institutions remain 
in force, a fundamental shift in the location and structure of 
the dairy subsector is not likely to take place. 

In terms of the prototype structural change model, the dairy 
subsector is well into the 'technological development' stage of 
the structural change process. Progression of the structural 
change process into the locational shift stage has been stalled, 
and possibly misdirected, by the implementation of existing 
institutions and regulations. However, the locational shifts 
that have occurred within the existing inst.itutional and 
regulatory framework have been consistent with the predictions 
of the prototype model. That is, they have involved new 
entrants and new capital investments, have incorporated the most 
advanced production technology and have adopted organizational 
forms and production-unit sizes to fully exploit the 
efficiencies inherent in the new technology. These shifts, 
however, have been minor relative to the total subsector, and 
are not necessarily those that would have occurred in the 
absence of the existing institutional framework. 

Technological developments in the production of feed grain crops 
have been related to plant biology, machinery and equipment 
technology, and cultural practices. The development of hybrid 
sorghums and varieties of corn and other grains specifically 
adapted to irrigated agriculture have been the primary 
biological advances. Major innovations in machinery and 
equipment include four-wheel drive tractors, increased size and 
capacity of planting and tillage equipment, center pivot 
irrigation systems, and high-capacity rotary combines. Minimum 
and no-tillage land management systems and increased use of 
sprinkler irrigation are the main innovations in cultural 
practices. These innovations have reduced labor requirements 
per acre, increased capital requirements, and increased 
specialization in grain production. Irrigation development, 
especially in the southern and central Great Plains, opened 
large areas to feed grain production. 

The structure of the feed grain subsector has long been 
influenced by Federal commodity programs, largely through their 
supply and price stabilization provisions. From about 1950 into 
the early seventieS, the acreage allotment and price support 
provisions served to stabilize supplies and transfer market 
risks from producers to the Government. In this respect, the 
programs played a coordinative role, and stalled the need to 
develop supply and risk management mechanisms in the private 

59 



-
sector. As a consequence, private arrangements to vertic.ally 
coordinate feed grain production and marketing did not develop 
during this period. These programs were also a factor in the 
emergence of the Southern and Central Plains as a major feed 
grain producing region, as has been previously discussed. 
Since the early seventies, commodity programs have provided 
income support as direct payments through a target price 
program, rather than through price supports. This has allowed 
c~~odity prices to fluctuate in response to market conditions, .. 
thereby increasing the price risks of feed grain producers. 
This increased risk has provided an incentive for both producers 
and grain marketing firms to initiate forward selling and buying 
arrangements as a means of risk management. 

A westward movement of feed grain into the irrigated areas of 
the Great Plains has been the primary locational shift in grain 
production. However, this may no.t continue in the future 
because of higher energy costs and falling water tables. The 
overall regional production pattern for feed grains in 1977 was 
substantially the same as in 1950, even though total production 
more than doubled. 

The major locational shift associated with the feed grain 
subsector has been the movement of livestock and poultry 
production off grain farms. Traditionally, grain farms, 
particularly in the Corn Belt, were diversified and produced 
several types of grain plus pasture and forage for one or more 
livestock enterprises. It is not uncommon today, however, for 
individual farms to produce corn and soybeans without any other 
crops or livestock (~). This is especially the case on the 
more fertile lands in the Corn Belt. As a result, feed grain 
farms are now highly specialized. 

Because of the locational stability of the feed grain subsector, 
the process of adjusting to technological innovations is taking 
a different route from that of the broiler,cattle feeding, and 
processing vegetable subsectors. By locating in completely new 
areas, these subsectors were not hindered by existing ownership 
and tenure patterns or institutional .arrangements. Production 
units and institutions compatible with the new technologies 
could be readily developed. The feed grain subsector, howeve.~·J 

must overcome traditional tenure and institutional arrangements 
as part of the technological adjustment process. Consequently, 
the entire structural change process proceeds at a slower rate 
than for subsectors in which a major Jl)cational shift occurred. 
Large-scale production units can be built up only over a 
relatively long time period as land resources become available 
for purchase or lease. Opportunities for entry by individuals 
and firms from outside the subsector are limited, and new 
entries occur primarily through intergenerational transfers. 

.. 


• 


-
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As a result of these constraints on resource .acquisition and 
entry, structural changes occur more through the growth of 
existing firms than through the entry of completely new 
technologically optimum firms. 

The incentives to acquire land for farm enlargement create an 
upward pressure on land prices, so that current cash lncome that 
can be earned from the land is less than interest costs. Rising 
land prices also create significant capital gains that can be 
used by existing growth-oriented farmers to purchase additional 
land. This puts existing farmers in a substantially stronger 
position to bid on available land than potential new entrants. 
These land price conditions result in a formidable barrier to 
entry and virtually guarantee that structural adjustment occurs 
through the growth of existing firms. 

Although barriers to structural change are greater in the feed 
grain subsector than in agricultural subsectors that can readily 
relocate, there are indications that structural change is 
nevertheless occurring in the subsector. By 1969, about 7 
percent of feed grain program participants in the Corn Belt and 
Great Plains had a feed grain base of 1,000 acres or more (41). 
New production technologies have contributed to the growth of 
large feed grain farms by reducing or eliminating diseconomies 
of size that were inherent in previous technologies. 
Large-scale farms are also able to attain market economies in 
both input and product markets that are not available to smaller 
producers. These large producers appear to exhibit 
entrepreneurial and managerial characteristics similar to those 
of the new entrants that brought about the structural changes in 
the broiler, cattle feeding, and processing vegetable 
subsectors. 

In reference to the prototype structural change model, the feed 
grain subsector has gone through the 'technological development' 
stage. Although there have been significant locational shifts 
associated with the feed grain subsector, the most important in 
a structural context has been the movement of livestock, 
traditional enterprises on feed grain farms, into specialized 
production units. As a result, feed grain production itself has 
become a highly specialized operation. Thus it appears that the 
feed grain subsector has gone through the 'shift in location of 
production' stage of the structural change process. Its 
locational shift, however, was less pronounced and more indirect 
than the locational shifts that occurred in the broiler, cattle 
feeding, and processing vegetable subsectors, in that it 
involved the movement of enterprises traditionally associated 
with feed grain production. The existence of large-scale, 
specialized feed grain producers and their ability to achieve 
market economies not available to more traditional producers 
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Fruit Subsector 

indicates that the subsector is currently in the growth and 
development stage of the structural change process. However, 
because of the institutional constraints impeding new entries 
and resource acquisition, growth and development of the emerging 
structure will progress at a much slower rate than for the 
subsectors on which the prototype model is based. 

Technological innovations include dwarf apple trees, mechanized 
harvesting of several types of fruits for processing, improved 
pest control techniques, and new irrigation methods such as drip 
and trickle irrigation in the production stage; controlled 
atmosphere storage of apples and pears, and methods for 
preventing and controlling postharvest diseases of fresh market 
fruit in the storage and distribution channels; and the 
development of frozen juice concentrates and other frozen fruit 
products in the processing stage. These developments have 
increased yields, extended the marketing seasun for many fresh 
fruits, improved quality, and put new fruit products Oil the 
market. 

There has D~en a long-term increase in fruit production in the 
West and South and an accompanying decline in the Northeast and 
North Central States (table 16). The shift in the location of 
fruit production has closely paralleled the shift in the 
location of vegetable production, particularly in the West where 
the increase in fruit production followed irrigation 
development. In the West, fruit production is concentrated in 
the Pacific Coast States, while in the South, it is concentrated 
in the South Atlantic States from Florida to Virginia. In 1974, 
the Pacific Coast States accounted for nearly 60 percent of the 
total value of fruit production and the South Atlantic States, 
about 20 percent. 

Although the locational shift of the fruit subsector paralleled 
that of vegetable production, the timing was different. The 
perennial characteristic of fruit trees and vines, the large 

Table 16--Land in orchards, 1964 and 1974 

Region 1964 1974 : Change, 1964-74 

Acres Percent 

Northeast 268,764 261,180 - 2.8 
North Central 295,287 261,988 -11.3 
West 1,409,464 1,509,274 + 7.1 
South 1,724,193 2,157,899 +25.2 

United Sta tes 3,697,708 4,190,341 +13.3 

Source: (~). 
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fixed investments represented by established orchards and 
vinyards, and the several years lag between planting and full 
production have retarded the locational shift of fruit 
production compared to that of annual vegetable crops. 
Consequently, the decline in fruit production in scattered 
trad:ttional producing areas has been slower, and significant 
amounts of fruit are still grown in minor producing areaso 
However, the concentrated fruit-producing Pacific Coast and 
South Atlantic regions have accounted for all the growth in 
fruit output over the past 20 years. 

The geographic concentration of fruit production has led to the 
development of market economies that are generally not available 
to producers in minor areas. The large volume of fruit 
production in the South Atlantic and Pacific Coast regions has 
caused the processing stage of the subsector to concentrate its 
operations in these regions. Most large grocery chains procure 
the bulk of their fresh fruit needs through buying offices 
located in these regions. This has resulted in decreased market 
access for fruit growers located outside the major production 
areas. 

The fruit subsector, specific~lly citrus and grape production, 
has been the recipient of considerable tax-induced outside 
investment. The combination of cash accounting, which allows 
treatment of development costs as current expenses, and capital 
gains treatment of the proceeds from sales of developed orchards 
and vinyards, provides substantial tax benefits to investors. 
However, recent changes in the tax code have eliminated these 
benefits on citrus, grape, and almond developments. A number of 
large citrus groves also have been developed under limited 
partnership arrangements, where development capital is provided 
by outside investors and grove development, operation, and 
management are handled by the general partner. 

Risk averS10n strategies that have developed in the fruit 
subsector are similar to those of the vegetable subsector. 
There is a high degree of vertical coordination between the 
production and processing-distribution stages. Marketing 
contracts, grower-owned cooperatives, and bargaining 
associations are the major institutions for achieving market 
coordination and risk reduction for processing fruits, while 
cooperatives and individual grower integration into packing and 
shipping are the major risk-averting strategies for fresh market 
fruits. 

In terms of the prototype structural change model, the fruit 
subsector has gone through a complete structural change cycle 
since. 1950. The 'locational shift' stage of the process has 
lagged behind that of broilers, cattle feeding, and processing 
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vegetables because of the life cycle and immobility of trees and 
vines. Even so, the proportion of total fruit production 
accounted for by the two major fruit producing regions has 
gradually increased, size of production units is larger than in 
other regions, and sophisticated institutional arrangements for 
market coordination and risk aversion have developed. 

The major conclusions that can be drawn from the foregoing 
analysis are that structural changes are caus.ed by the 
imposition of a new or changed set of external conditions with 
respect to technology, market and demand forces, public policies 
and programs, or any combination of these factors; and 
structural change itself is a process of adjustment--initially 
to physically accommodate and exploit the changed external 
conditions, and later to manage risks that emerge during the 
course of the structural change process. 

Structural change causal factors historically have not been 
activated with the intent of changing the structure of 
agriculture. Rather, the intent has generally been to satisfy 
rather specific perceived private or social needs. The 
structural changes that occurred in the three subsectors 
analyzed were the result of actions taken to reduce productioLi 
and marketing costs, increase t.he efficiency of resource usc[,· 
satisfy increased and changed demands for products ;;';'1,: services, 
and minimize the risks of producers, processors f and 
distributors. Few would argue with the desirability of 
achieving each of these objectives individually. However, their 
cumulative structural impacts, particularly the dramatic 
increases in the size and reductions in the number of producing 
units, regional concentration and specialization of production, 
and the shift of control over output levels and production 
practices from the farm to off-farm stages of the subsectors, 
have led many people to question their social desirability in an 
aggregate sense. The structural changed that occurred in these 
subsectors have often been cited as examples of what might occur 
throughout the agricultural sector if steps are not taken to 
halt or reverse current trends. 

From a policy perspective, this leads to two basic questions. 
First, "What are the control var:i:ables that could be used to 
influence the structural change process if this were desired?" 
and second, "What is the desired structure for the agricultural 
sector?" 

This analysis has focused on the first of these questions by 
attempting to identify variables or factors associated with 
structural change, and the manner in which they operate to 
initiate and sustain the structural change process. A number of 
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factors were identified that could potentially serve as 
structural control variables. 	 These include those listed as 
policy factors in table 12, plus technological development, to 
the extent that it is publicly supported. The policy factors 
appeared to influence the structure of the three subsectors 
largely through their interaction with technological development 
and market forces. In this respect, they were influential in 
attracting new entrants and equity capital to the subsectors,• 	 and in causing the geographic shifts in production regions. 

This implies that it would be difficult if not impossible to 
control structural change in agriculture solely through 
manipulation of existing policy variables. Policies could, 
however, provide a basis for influencing the structural change 
process through their impacts on such structural dimensions as 
adoption of technology, geographic relocation, and producer 
risks. ;1 

The second question concerning the desired structure for 
agriculture is a political issue, the answer to which depends on 
what society demands from the 	sector. The overriding demand 
historically placed on agriculture as an industrial sec~or of 
the economy has been to provide an adequate supply of food and• 	 fiber for the domestic population. In addition, agriculture has 
been called on to preserve a set of beliefs and values embodying 
independence, freedom, and other virtues deemed by many to be 
disappearing. In recent years, the agricultural sector has been 
increasingly called upon to satisfy other demands, including 
providing green or open space, protecting the environment, 
conserving natural resources, meeting growing export demands, 
and serving as a foreign policy tool. The desired structure of 
the agricultural sector depends on society's ordering of these 
diverse, sometimes conflicting demands. This ordering can be 
determined only in the political arena. 

In addressing the question of the desired structure of 
agriculture, it must be recognized that agriculture is not a 
homogeneous sector, but rather 	a set of diverse but relatedI 

" subsectors. Although the structural change processes that 
occurred in the subsectors examined in this study were similar 
with respect to the basic causal factors and sequence of events, 
each subsector emerged with its own unique structure. Also, the 
structural changes that occurred were subsector-specific rather 
than global across the entire sector. This means that there is 
not a structure of agriculture, but rather many individual 
subsector structures. The implication for structure policy is 
that it would be more fruitful to address the question of the 
desired structure of agriculture primarily on a subsector rather 
than on a global basis. 
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The findings of this analysis suggest several potentially 
fruitful areas for future research. The first of these is 
further development and refinement of the prototype structural 
change model. A fully developed, quantifiable model of 
structural change would be a valuable tool for assessing the 
likelihood of future structural changes. It could also prove 
useful for evaluating the probable structural impacts of 
technological innovations, policy changes, and changes in input 
and product markets. 

A second area of research would be concerned with the 
relationships between structural change and E;conomic 
development. Locational shifts of production, in particular, 
affect the level of economic activity and economic base of both 
the gaining and losing regions. Measurement of these impacts is 
needed to evaluate the net social gains or losses incurred from 
structural changes. This area of research should include 
analyses of the impacts of structural change on interregional 
competition. Of particular importance from a policy standpoint 
is assessment of the negative impacts on traditional producing 
areas when Government policies appear to be an important 
variable in causing locational shifts. 

• 
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