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INTRODUCTION

Theoretical Framework

National anti-trust policy has been predicated upon the postulate
that big enterprise is synonymous with powerful enterprise. This in-
fluence has led to the belief that power should be limited. The norm
of pure competition through atomistic industries, has been proposed as
a desirable objective in maximizing the efficiency of output commensurate
with soeial welfare. OStructural changes toward concentration of the
control of business have been generally deeried for reasons of anti-
competitiveness among participating firms. The market dominatien of a
small group of firms, with their potential monopoly power, has led to a
desire to redress speculated distortion of economic performance.

The organigzation or structure of an industry of competing enter-
prises is thought to be a determining influence of intra-industry per-
formance. Structure, in this discussion, will mean those characteristics
which scem to strategically determine the relations of buyers and sellers
in the market (3, p. 7). The measursble indicator of structure cone
sidered in this study is the degree of concentration of business activity,
desaeribed by the mumber and sise distribution of firms in the market.

To be comprehensive of business activity, both buyer and scller concen-
tration will be emphasized.

Problems and Objectives
The flow of grain through marketing channsls is an institutional
process that is changing at an increasing rate. Changes in the organi-

gation of marketing agencies influence the efficliency of the marketing



system in all of its functions., OStructural analysis of the nature and
extent of changes facilitates decision making at both the micro and macro
levels.

The general objectives of this study are to determine the direction
and magnitude of the major changes in firm organization and other devel-
opments associated with the structural changes in the North Central Reglon
(BCR) grain marketing industry. More specifically, for each major type
of ownership, each sub-industry, and the entire NCR grain industry,
attempts will be made to: (1) assess the changes in congentration through
time, (2) analyze these changes into basle componenis, and (3) assess
the relative isportance of the components.

Method and Prosedure

Research was conducted under ths suspicés of the techniesl committee
for Cooperative Regional Research in grain marketing in the North Central
Region (NCM-30), Roth NOM-10 and WCM.19 provided the starting point
for research for the HOM-30 regional prcject. Contributions to the
project were also made by the Marketing Economice Division, USDA,

The importance of the North Central Negion grain marketing induse
tries in the United States is 1llustrated by the faet that in both 1954
and 1959 about 2/7 of nation-wide selecte! grain production was mecounted
for by these states (43, p. 2). These were corn, scybeans, wheat, cats,
barley, and gorghum, The 11 states were:

I1llirnois Minnesota Ohdo

Indiana Migsouri South Dakota
Iowa Nebreska Wisconsin
Kanaas North Dakota

Surveys were taken of NCR grain marketing plants for years 1954



and 1960, Volume data were obtained in terms of bushels of grain.
Merchandising volume indicates both domestic and export volumes. For
processors, volume data represented grain volume input utilized in the
processing activities., Qualification of all plants was determined by
the following definition:

GHRAIN MERCHANDISERS, Plants reselling raw grain who receive less than
50 percent of their grain direct from farmers. FPlants qualifying under
this definition were primarily subterminal and terminal elevators.
GRAIN PROCESSORS. Plants with a minimum dally processing capacity not
less than 50 tons and who dispose of at least 50 percent of thelir pro-
cessed products through wholesale channels.

A total of 578 and 598 plants qualified in 1954 and 1960 respece
tively. Plants were classified into three categories: (1) plants doing
grain merchandising only, (2) plants doing grain processing only, and
(3) plants doing both. Processing plants were further classified on the
basis of type of processing activity (Table 1). Firms not only were
classified on the basis of single or multi-plant cperations, but also as
to whether co-operative or non-cooperative type of ownership. Multi-plant
firm classification required at least 2 qualifying plants in the region.
Nonecooperative firms included single proprietorships, partnerships, and
corporations. For lack of a more mesningful word, the term "other" is
used to signify all firms in the non-cooperative form of ownership
category.

Degres of seller concentration is approached on an intra-industry
basis since cross-demand schedules between industries have a priori slope
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Table 1. Merchandising and processing industry codes for Herth Central
Region plants and firms

Code Industry or Industry Combinations

00 Orain merchandising only

o1 Feed manufacturing

02 Flour milling

03 Oilseed processing

ok Dry milling for food

07 Aleohol manufacturing or distilling

12 Wet corn milling

13 Malting or brewing
01-04 Feed manufacturing and dry milling for food
01-13 Feed manufacturing and malting

02-01 Flour milling and feed mamafacturing

0204 Flour milling and dry milling for food

02-13 Flour milling and malting
020 3=04 Flour milling and ollseed processing and dry milling for food
01-02-04 Feed manufacturing and flour milling and dry milling for food

03-01 Ollseed processing and feed manufacturing

03-04 Ollseed processing and dry milling for food

03=12 Ollseed processing snd wet corn milling

12-.13 Wet corn milling and malting

gero. This, and the presence of immobile and nonesubstitutionsl resources
betwees firms in different industries was the rationale involved in de-
lineating the merchandising and processing industries when the survey was
designed.

Degree of buyer concentration was approached in terms of reglonal
concentration since regional volumes of grain represented raw grain inputs
to the firm, On the buyer side merchsndisers and processors are con-
sidered to be in the same buyer<of-grain market,



REVIEW OF LITERATURE

Concentration of productive activity among few firms has been
subject to controversy for its application in evaluating industry per-
formance. Recently, emphasis has been placed on the relative size of
the firm, in contrast to the traditicnal concern with the absolute size.
Fellner (11, p. 42) emphasized that pure corpetition develops when no
firm is lapgeonough relative to the market to affect the relevant market
variables to an extent that any other firm would be influenced by the
effect. This concern for inter-firm relatlonships has not necessarily
indicated the importance of concentration measurement. Fellner indicates
(11, p. 22) there is no basis, as yet, for quantitative appraisal or cate-
goric statements conecerning the importance of increases or decreases in
coneentration for competitive performance of the econom;. Although it is
poseible tc exaggerate the significance of fewness, "any value theory
which neglects the phenominon of fewness is sufficiently incomplete to
be highly misleading" (11, p. 23).

Heasurement of congcentration assumes a more positive role in
evaluating industrial performance when efficiency of the productive
process is at issue. PFain (3, p. 159) has considered the proportion of
industry output produced Ly an optimal size firm. However, the eriterion
of efficlency as the determinant of desirable levels of coneentration
rests on the assumption of the shape of the long-run average cost curve,
as well as the relationghip of firm coste tc the level of coneentration.
Thus, conclusions formed from congentration e nsiderations hecome compli-
cated by unique changes in industry periphery. That is, firm inter-



relationships and sggregate effects are so complex and varied through
time that concentration must bLe studied against the backdrop of all phases
of the particular industry's structure.

Stigler's survivor technique (42) violates this approach. His
optimum sige criteria consists of intertemporal concentration ratio
comparisons for firms of various sizes., He says, "an optimum size that
ecannot survive in rivalry with other sizes is a contradiction,....” He
would regard declining market shares of various size classes of firms to
be indicative of inefficient firm size of each class, However, declining
market shares and firm size are not necessarily positively correlated;
as evidenced by a situation in which industry output increases at a faster
rate than does firm output,

The basis for efficlency evaluation in terms of concentration, as
previously indicated, rests with the hypothesis held concerning the
shape of the long-run average cost curve, Marshall's observations
(28, chps. 8-13) of a firmm's growth processes were perhaps the first
logical considerations of the interaction of scale economies leading to
a conjecture concerning the shape of the long-run average cost curve,

He observed: (1) economies of skill, (2) economies of machinery, and (3)
economies of materials. These econonies, and additional emphasis on the
management factor and decay of facilities shed lignt on the reasons for
firm growth as well as explalning varying rates of size mobility within
an industry. Bain has considered these economies and recognizes their
effects in dictating a minimal optimal size. !He has pushed a bit further

by suggesting that these determinants of firm growth explain why firms



tend toward a partioular size relative to the total industry. That is,
these forces induce firms to sesk maximal efficlency associated with an
optimun size and number of firms within an industry. Thus Pain related
structural analysis to the evaluation of industry efficiency, which is
an important determinant of desirable social performance., The applica-
bility of concentration analysis extends beyond firm efficlency. As
indicated in the introduction intra-industry power relations, whether
actual or potential, become the variables carefully scrutinized under
publie poliecy.

As suggested by Bain and Stigler, an optimal firm size may in
sctuality mean a miniwal optimal scale. This follows if the more recent
hypotheses (3, p.153) (19) of minimum long-run average costs extending
over wide ranges of output are accepted. Saving (38) says this range may
be wide or as narrow as one optimum scale, depending on the firms'
production functions. Produvection functicons may be homogeneous of degree
1 in the neighborhood of a single output, in the neighborhood of several
outputs, over a range of possihle outputs, or over 2ll possible outputs.
The range of optimal scalee for these categories becomes increasingly wide.
He points out that partieular types of production functions need not be
specified to insure competition. Thus wide ranges of optimal scales and
thus wide varieties of firm sizes, are not inconsistent with standard
competitive behavior.

Growth processes, of course, are not exclusively internal, FEx-
ternal growth processes are also important structural relationships.

Merger activity, "... the absorption of smaller, independent enterprises
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by large concerns" (26)‘11:“ been both horizontal and vertical. "There
are no large American companies that have not grown somewhat by merger
and probably very few that have grown much by the alternative method of
internal expansion® (15, p. 69). Ilintner and Putters (26) found that,
“the importance of external expansion in prometing coencentration has never
been more clearly revealed than in the acquizition movement that is taking
place at the present time." (1950) Jiowever, they concluded that since
1940, other factors such as retained earnings snd the availability of oute
gide capital have potentially much greater effects on concentration than
mergers have had,

The most basic question involved in the measurement of size distri-
butions of firms concerns the unit of measurement that is the indicator
of firm size (12). Volume of production has been used since it is the
unit of importance from which asctusl irter-firm power relations are
established. Traditional market share analysis indicatses power relations
by utilising volume data (9) (37). Sise measures of percent capacity
utilized supplement volume by indicating actual with potential power
relations. Firau assets are similarly used to test potential inter-firm
relations since assets reflect the depth of productive activity messured
by the productive resources employed., Use of asset data is limited be-
cause of: (1) non-uniformity of the investment component of assets be-
tween firms (32), (2) changing price levels, and (3) limitations of
obtaining asset data. TFlorence (12) found conflicting conclusions from
the Hart and Prais study (17) by using a second type of asset data, The
two were market values end net tangible assets., Adelman (1) indicates



the measure of size to be used cepends largely on the information desired
in the comparative analysis.

Foth comparative statics and dynamic models are used for size dis-
tridbution measurement (17). Dynamie models are more refined analytiecal
techniques, emphasizing rank changes and relative size mobility. Hart (15)
draws # cistinction between the statistical approach and the enumerative
approach., The former, being svperior, summarizes significant changes of
large numbers of firms, while the latter enumerates data based on small
numbers of firms,

Static models primarily summarise industry concentration at a peint
in time., Ohviously, firm size mobility cannot be evaluated by these
models. Both number of sellers and dominance of the few (11) are statie
concentration conponents. For eeonomic analysis, Flair (4) emphasizes
dominance since fewness, in itself, may not a‘fect performance unless
extended to market control. Flant as well as firm concentration is ine
portant since their relationship is indicative of the extent to which
plant economies of scale operate (44). Concentraticn can be analyzed for
identical firme through time periods or for the changing group of largest
firms, the former somewhat analogous to Hart's enumerative approach. The
latter lacks consideration of firm size mobility, which is indicative of
competitive market structure (9).

The controversy surrounding the use of the Lorensz ocurves for static
comparisons hinges on the percentage distribution of both the number and
market share of firms, Blair (&) contends the slope of the curve de-

pends on the effect of changes in firm numbers on the dispersion which
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may invalidate the curves' use for forming conclusions., Hart and Frais
(15) (16) (17) argue that concentration is determined by the position of
the curve, but conclusions as to competition based on this concentration
must be made in light of changes in firm numbers. Thus absolute concen-
tration ratios should be supplemented with other statistical methods
incorporating relevant variables not fully considered in a single concen-
tration measure. Blair's cumulative concentration curve, plotting cumu-
lative proportion of industry activity against successively smaller firms,
emphasizes firm numbers in revealing the critical number for market share
inequality. Other statistieal tools have been proposed to eliminate the
possible ambiguity of single concentration measures.

Dynamic models employing Hart's statistical approach have been
developed in an attempt to analyze size mobility between time periods.
This is the problem of business concentr tion in a dynamic context (16)
and indicates the rigidity of predetermined structure. Dynamic models
attempt to test: (1) the relationship of growth rates to firm size,

(2) the effects of mergers on rigidity, (3) the effects of births and
deaths on mobility, and (4) the extent to which firms change rank order.

The assumption on which many dynanic models are based, due to 'Gibrat,
is that the distribution of the logarithims of firm size is approximately
normal (2) (22). The four implications (16) of Gibrat's law are: (1)
large, mediun, and small firms have the same averaze proportionate
growth, (2) the dispersion of growth rates around the common average is
the same for these groups, (3) the distribution of proportionate growth

rates is lognormal, and (4) the variance of the distribution increases
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with time., Mansfield's analysis (27) of the steel, petroleum, and tire
industries found, contrary to the law, that the variance of growth rates
was inversely related to firm size. Hymer and Pashigians study (19) of
the relationship of firm sise and growth rates found similar results.
Penrose (32) similarly postulated that diminishing returns to propor-
tionate growth rates eventually set in as size increases. This relastion-
ship ecan be explained by settled techmology (27), inereasing adminis-
trative tasks, snd the impact of environmental eonditicns (32).

Saving (35) argues the law has no economic explanation since
variable growth rates depend on factor supply adjustment to changes in
demand. The magnitude of the growth rate would depend on the elasticity
of factor supply of ‘he firm. Champernowne (5) found the distribution of
incomes to have a non-inereasing variance. This led him to consider the
alternative stochastic model. Kalecki (22) proposed a medification to
prevent the variance from increasing for possible stochastic application
of the law. Rosenbluth (36) objected that this does away with the law of
proportionate effect.

Oynamic models embodying the law of proportiocnate effect were
developed by Hart and Frais (15) (18) (17). Intertemporal variance come
parisons indicate changes in the inequality of the distrilution and thus
conecentration changee of the industry. Hecause of its simplicity and
relationship to various static and dynamic models, the law of proportionate
effect serves as a ugseful tool of economic analysis., OUne important
limitation is that it is insufficiently flexible to incorporate firm

births and deaths.
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Other dynamic statisticsl models deal with the level of and changes
in the rate of size mobility. These models emphasize changes in the
identity of rank positions, especially of large firms., Rank correlation
(6) trends of multiple year distritutions are meaningful indicators of
fluid and dynanic business leadership (21). Joskow (20) emphasized the
necessity of studying rank shift data against the backdrop of the par-
ticular industry. However, rank correlation comparisons do not indicate
size stability if the entire industry is growing. Further, firm mobility
may be exaggerated if firme are of equivalent size. Joskow determined
fluidity by measuring the off-diagonal elements of a transition matrix
of rank class changes. This matrix illustrated the various rank changes
that eomprised the correlation coefficient.

A dynamic prebabalistic nodel first applied to economic phenomena
by Champernowne (5) is the Markov process. This stochastic model is
useful for determining internal firm mobility including entry and exit.
All economic forces determining firm growth are lumped inte one variable
== firm size (1). The transition probabilities and the initial distri-
bution together enavle the stationary state to be computed. This pro-
Jection device is useful for determining, under present growth rates, the
equilibrium industry structure, as well as observed industry movement
toward this end. Adelman (1) first applied the Markov analysis to the
size distribution of firms. Prais (33) calculated the averaze time spent
in given classes to determine relative rates of mobility and specified the
perfectly mobile industry for eomparative purposes. Adelman subsequently
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redefined this comparative device and termed it the index of industrial
mobility. Judge and Swanson (21) have experimented with the use of
absorbing chains to determine rates of growth before firms were absorbed
by specified states. This approach, however, is hardly plausible.

Prior to Adelman, rejection of the Markov model for firm data,
by Hart and Prais (17), apparently resulted from the observed increasing
variance of survivors., They also were hesitant about arbitrary division
of a continuous variable (firm size) into discreet classes. They re-
garded the lognormal as the most applicable theoretical model. An
increase in variance indicated absense of regression in firm size and
thus the residual variance became useful, Saving (38) similarly regarded
constant transition probabilities as unrealistic on the basis of long-runm,
short-run supply function relationships. Variable growth rates develop
through time by varying reactions to changes in demand. Varying reactions
developed because inter-firm long-run supply elasticity varies. Simon
and Fonini (40) introduced entrants with relatively smaller variances to
stabilize the varisnce through time. Collins and Preston (6), admitting
the evidence contrary to constant variance, point to the stationary
state as a useful projection, surrounded with simplifying assumptions.
Newman and Wolfe (29) state that the stationary state does not imply that
all firms are in equilibrium. This is illustrated by varying rates of
size mobility, births, and deaths. They regerd the transition matrix
and therefore size mobility as deterministic and a function of economic
variables.

flosenbluth (36) and Hart (16) held differing opinions as to the
applicability of a stochastic model to Canadian firm data, The difference
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resulted from a failure to agree on the importance of the stochastic
component of the growth process. loth authors and Padberg (30) indicate
the plausibility of the model depends, in part, on the extent to which
environmental factors dictate firm growth, If energy, ambition, and
ability are chief factors, the model would be inappropriate since fim
growth would surely depend on the firms' past history. GUalbraith (13)
has referred to these environmental factors az primary determinants of
firm growth.

Theory to substantiate these various schools of thought ie in the
early stage of development. Stochastic models do provide structural
information in addition to other static and dynamic models but do so at
the expense of simplifying and unrealistic assumptions with regard to

firm behavior and reactions to industry environment.
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COMPARATIVE STATICS ANALYSIS

Reglonal Analysis of Firm Ownership, Organization, and Size

Analysis of change in concentration for various regional firm sube
groups will be undertaken to determine structural changes of important
HCR grain industry components. Changes in the aggregate distribution of
plants, firms, and volumes between 1954 and 1960 illustrate major organi-
zational developments in various market areas. Industry sub-group
analysis is by major type of ownership and firm orgamization. FEvaluation
of regional concentration by this intertemporal distribution analysis cuts
across industry lines and thus becomes an integral part of the analysis
of buyer concentration,

Table 2 11llustrates the distribution of plants, firms, and volume
between co-ops and "others” and the changes since 1954, The cooperative
form of firm ownership is much less important than "others" tut became
relatively wore important since 1954%. The relative increases, however,
are much less than absolute incresases sinece industry totals increased
appreciably. Throughout most of the comparative staties discussion
relative changes rather than absolute will be emphasized.

Table 3 indicates that for co-ops, the single and multi-plant firms
have mixed and changing importance. Single-plant firms became relatively
more important, especially in terms of volume.

Table 4 shows that for "others", multi-plant firms are more impor-
tant in terms of wvolume than is true for co-ops. Although in terme of
plants and firms, multi-plant firms were less important in 1954, increases

in plants and decreases in firms caused multi-plant operations to become
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increasingly important. The relstive inerease in multi.plant volume was
caused by the increased number of multi-plant firms and not due to growth
of the large, predominantly “other" (irms.

Co-op siogle-plant firms

The 1954 and 1960 distributions of single-plant co-ops are given in
Table 5. This table gives the percentage distributions of plants, firms,
and volumes by industry. These percentage comparisons should be considered
in 1light of the si gle-plant co-op volume increase of 250%. Crain mer-
chandising is most important on a volume basis and is losing iaportance on
2 firm (plant) basis to the processing industries. The characteristic
of co-ops, as is illustrated, is the lack of product heterogeneity of the
distributicn,

Table 5 and subsequent similar tables also illustrate changes in the
relative importasnce of supplementary processing activities with merchan.
dising. Higher concentration in processors performing merchandising
activities would indicate backward integration tendencies only if mer
chandising indicates an additional auxiliary stage. Integration is being
defined here as additional auxiliary stages within the output structure
of the firm (14, p. 50). That is, the addition of and/or increases in
merchandising must indicate an increase in grain acquired from processor-
owned facilities that perform an activity of seperable ownership potential,
However, there was very little relation between the tendency to acquire
grain through company owned facilities and the tendency to merchandise.
Thus tendencies toward backward integration are not indicated by tendencies

for processors to merchandise.
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The importance of diversification in terms of concentration in more
diversified activities can be observed from Table 5. In this study
diversification is defined as an increase in the relative importance of
heterogeneous markets served by the firm (14, p., 8). The increased con-
ecentration of the more heterogeneous industry combinaticns illustrates
that diversification is beconming more important for the co-op single-
plant subgroup. This analysis is caly indicative of significant diver-
sification tendencies since: (1) an increase in merchandising is only
one activity through which market heterogeneity can be obtained, (2)
summarizing total firm changes masks individual firm tendencies, and (3)
firms are merely classified as merchandisers and the level of or extent
of change in the product mix is not specified,

In this and subsequent sections additional analyses were conducted
in which co-op single~plant firms were individually traced and classified
on the basis of firm net changes in number of merchandising and/or
processing activities. This process involved tabulating individual firm
changes and neglects relative slzes of firms. The hypothesis was that the
mean of the differences of number of per-fira activity (industry) addi-
tions was zero, Snedecor's (41, p. 49) tetests of differences was em-
ployed. The mean difference, 0.4, was significant at the .01 probability
level. On the average, firm product mix was more heterogeneous.

An additional t-test was conducted on differences between 1960 and
1954 firm product diversification ratios to measure the significance of
the change in product mix. The firm diversification ratios were defined

to be the ratio of non-primary product volume divided by total firm volume,
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For single-plant co-op survivors the mean of the differences was not
:siznlﬂemuy different from zero. (For this and subsequent esctions
survivors mean firms gqualifying in both time periods. Births and deaths
mean firms qualifying only in 1960 or 1954 respectively.) The inclusion
of births resulted in s significant difference at the .1 level. Thus
births were more diversified than the 1954 co-op single-plant average.

Co-op multi-plant firms
Table 6 illustrates that multi<plant co-ops are shifting importance

away from merchandising and into processing. Total volume inereased Ly
about 0 percent. Mversification, in contrast to co-op singles, Lecame
less important in terms of concentration in more heterogeneous industry
combinations. The number of co-op multi-plant firms was too small to run
t-tests. Tabulation of the data indiecated no changs in the average number
of firm activities, and a slight incresse in the average product mix.

1

Total go-op
Table 7 illustrates the relative importance of single and multi.

plant co-op firms for the various industries. The distributions for both
1954 and 1960 sum to unity. By comparing the relative magnitudes of the
figures for each industry, the changes in importance cf multi versus single
plant operation can be assessed. Further, horizontal comparisons assess
the importance of each type of operation (industry) in the co-op distri-
bution. The presence of multi-plant economies is questionable, tut if
they exist, they were not explcited by co-op firms between 1994 and 1960,
Diversification became more important for co-op firms both in increasing
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concentration in more diversified activities and individual firm activity

inerements.

Table 8 indicates the wide diversity of industries in the "other"
single-plant firm distribution. In contrast to co-ops, grain merchan.
dising is of lesser relative importance than for co-ops btut is inereasing
in importance. No cother important changes were observed for the various
industries. Total "other" single-plant volume declined by about 7%. In
terms of concentration in more heterogenecus industry combinations,
diversification was of lesser importsnce in 1960. ¢ values similar to
those previously introduced were computed. The mean of the increase in
firm activities, 0.), was significantly greater than zero at the .01
level. Thus there was a significant tendency for firms to diversify.
However, the mean of the increase in firm diversification ratios (per-
firm product mix) was not significantly different from zero. The latter
product mix stability accounted for the declining importance of diversi-

fication in terms of concentration in heterogeneous operations,

"Other"” multi-plant firms

Table 9 1llustrates an increase in the importance of merchandising
activities. An 187 increase in total multi "other" volume was observed
for this group of firms that control 2/3 of total industry volume,
Comparing the widely diverse distributions, stability in market share of
the processing sector prevailed. Diversification, in terms of concen-

tration in more heterogeneous operations, was unimportant, The aggregate
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Table 8, 1954 and 1960 percentage distribution of single-plant "other"
firms, plants, and volume

Industry Processors M. &P,
rms Vol. Firms Vol. Firms Vol. Firms Vel.

1954 1954 1960 1960 1954 1958 1960 1960
00 19.6 24,0 29.4 .7 - - - -
01 15.8 5.0 14.5 5.4 15.5 54 15.0 b
02 11.5 12.7 10.3 9.7 3.6 5.3 3.6 b.3
03 b.h 4.8 3.1 36 Ge2 6.1 2.6 k.l
0% 2.0 5.8 2.6 6.6 o .1 - -
07 2.4 1.9 1.5 1.8 ol 6 - -
12 2.4 11.9 2.6 11.7 - - - -
13 4.7 3.9 5.2 3.7 - - 1.0 3.6
01-04 o8 i | o5 el 8 o2 1.5 1.0
01-13 N o3 - - - - - -
0201 2.0 1.7 1.0 o2 3.6 1.1 3.1 1.1
0204 1,2 1.7 o5 ol - - - -
02-13 - - - - - - - -
02-03-04 - - - - o 1.0 - -
01-02-08 - - - - - - - -
03-01 4 | 5 ol 1.6 9 5 .9
03-04 o 2.9 - - b . | o5 b
03-12 - - - - - - - -
12.13 ok 2.4 o5 2.6 - - - -
Total
Proec- 48,8 55.2 42,8 45,6 3.8 20.8 27.8  19.7

cessor
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Table 9. 1954 and 1900 percentage representation of multi-plant “"other"

firms, plants, and volumes

Industry Processors
Plants Firms Volume
sk '60 'S4 '60 'Sk '6O

M. & F,
Plants Firms Volume
154 '60 ‘54 '60 'sk 60

00 ¥%.7 37.7 24,2 24,2 37.6 41.6
01 11.1 14,8 10,9 1&.6 3.6 2.4
02 15.1 13.6 10,9 9.4 11,5 10.6
03 9.0 7.8 10,2 10.0 9.2 9.1
ok 2.1 1.7 3.9 3.7 1.3 .6
07 1.1 1.6 1.6 1.9 & 6
12 1.1 1.2 .8 1.2 b,6 4.8
13 1.4 1.4 3.1 1.2 .7 .7

0104 1.8 .6 2.3 1.2 3.6 1.3

01"‘13 - - - - - -
02-01 A4 6 B 1.2 1 B
02-04 A 6 B8 1.2 .3 .5

iy = ¢ = 5 e .
02-03-08 b - & ¢ ok =

01-02-04 - 8 - 6 - o1
03-01 2.1 .9 2.3 1.2 2.4 1.3

03-04 - 3 - 6 - 1.2
0322 & » « @« @« =
12.13 - - - - - -
Total

Proc- 46,0 45,2 48,4 47,8 37,48 31.6
ass0rs

4,7 3.8 8.6 6.9 1.6 1.3
5.8 4.3 5.5 5.7 7.3 7.2
1.1 1.6 2.3 2.5 2.9 3.3
- 6 - 1.2 - 1.0

o7 o6 1.5 1.2 1.2 B
3 14 B8 3.2 .3 14
3 6 B8 12 Jd b
7 3 16 6 1.2 &
g . 8 - b -

- 3 - oG- o5
A4 3 B8 6 6 .5

2.5 2.9 3.9 3.1 5.8 5.1

A 6 B 1.2 3.1 2.9

17.3 17.1 27,4 28,0 24.6 24,8
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stability was associated with internal industry changes. Both inereasing
and decreasing impertance of diversification wes observed for different
compenent industries. Again a t test was employed to find that the mean
of the increase in firm activities, 0.19, was significant at the .0l
level. The average inecrease in per-firm volume diversifiecation (product
mix) was not signifieantly different from zero. The inclusion of births
into the product mix values ylelded a significant mean increase., Thus
births were more diversified than the 1954 "other" multi-plant average.

Iotal Zother”

Table 10 illustrates the changing importance of multi.plant firms.
A 23% increase in mulii-plant volume as well as increases in plants and
firms in this category was observed. As previously indicated, both
vertical and horizontal comparisons can be made from the table., Both
inereases and decreases are observed for changes in importance of multie
plant firms for component industries., The more important industries,
(in terms of volume) has more pronmounced increases in multi-plant eme
phasis. Obviously these increases in importance developed because
percentagewise, increases in multi.plant firms, plants, and volume were
greater in the partieular industry than for the "other™ total., The latter
inereased by 19%. Thus changes for component industries are understated,
a 19¢ increase was necessary to maintain the same relative importance.
Table 10, total column, summarizes these changes, and as illustrated,

multieplant firms are becoming more important.

411 firms
Table 11 permits static summary comparisons to be made of the
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Table 10. 1954 and 1960 percentage distribution of "other" plants,
firms, and volume

Industry Single~plant Firms Hulti-plant Firms

Plants Firms Volume Flants Firas Volume

'sh ‘60 'Sk '60 'Sk ‘60 'S4 60 'S4 60 '5& '60
00 9.2 10,6 12.9 16,1 6.1 7.1 19.2 24,1 8.1 11.0 28,1 33.0
01 14,9 10.6 20.8 16.1 2.6 2.0 8.3 11,9 6.6 9.6 3.9 2.9
02 7.2 5.0 10.0 7.6 4.5 2.9 10.9 11.5 5.5 6.8 14,0 14,2
03 b5 2,0 6.3 3.1 2.7 1.6 5.3 5.9 4.2 5.6 9.1 9.9
04 1.1 .9 1.6 1.4 1.5 1l.) 1.1 1.5 1.7 2.2 1.0 1.3
07 1.3 .6 1.8 .8 .6 A B F 5 B3 Wb
12 1.1 .9 1.6 1.4 3.0 2,4 b 7 3 6 4 I8
13 2.3 2.2 3.1 3.4 1.0 1.5 1.1 1.3 1.6 1.1 1.4 1,2
01-04 8 7 10 11 A .2 1.1 1.3 1.0 2,0 2.9 2.1
01-13 o - 3 - d - - - - - - -
02-01 2.6 1.3 3.7 2.2 .7 .3 & 7 5 L1 1 L7
02-04 6 2 B8 3 4 A b b 8 B8 1.2 .7
0213 - - - - - - 2 - s B S5 -
02-03-04 .2 - o 2 - 2 W2 W3 3 b
01-02-04 - - - - - - 2 A 3 6 A4 .5
03-01 9 & 13 S5 3 L2 2.5 2.4 2,1 2.0 6.1 5.1
03-04 4 2 5 3 B8 - 2 - 3 - 1.0
03-12 > w w ® & = 2 8 I 6 2.3 2.3
12-13 2 W2 3 3 6 .5 w m W W
Total

Fm- k?os 36-0 66.3 5“.6 25-3 2005 5205 6“‘-0 33'? QS'a ?“0? ?9'5
essors
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changing importance of multi-plant firms. In summary, single-plant firms
accounted for about 75% of all firms, and multi-plant firms 75% of regional
volume, Co-op multi-plant firms averaged 3 and 3.2 plants per firm in
1954 and 1960 respectively, while "other" multi-plant firms averaged 4.4
and 4.8, Multiple regression analysis developed at a later point indicated
plant volume (Table 43), For all firms, in total, increases in importance
of multi-plant firms are observed for plants, firms, and volumes, The
conjecture could be made that this increasing importance was due to the
presence of multi-plant economies of size. Cost data to verify this is
unavailable, however.

From Table 1 it was apparent that co-op irms have assumed greater
importance in the region. Table 12 illustrated the changing importance
of co-op firms relative to "others" for single plant firms. In total, for
single-plant processors, no change in importance was observed, while
co-0p merchandisers were a great deal more important in 1960, Herchan-
disers, both vo-op and "others" assumed a much greater share of single-
plant volume in 1560, Table 13 illustrates that for multi-plant pro-
cessors, Co-0ps were more important in 1960 while merchandising co-ops
were slightly less important in 1960,

Dominance Analysis by Industry
The previous analysis centered on changes in distritution of plants,
firms, and volumes and places particular emphasis on consideration of all
grain buyers in the wvarious grain merchandising and processing categories.
This analysis of firms was employed with the primary objective of
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Table 12, 1954 and 1960 percentage distribution of single-plant firms,
plants, and volumes

Industry Co=-op Other
Firms Vol. Firme Vol. Firas Vol. Firmms Vel,

1954 1954 1960 1960 1954 1954 1960 1960

00 2.6 5.8 3.2 20,7 18.1 21.5 26,1 25.9
01 1.1 1.2 k.5 2.3 29.2 9.2 26,1 7.3
02 - - - " 4.0 16.2 12,5 10.4
03 1.9 1.1 1.4 - | 8.9 9.7 5.1 5.7
0% - - - - 2.3 5.3 2.3 4.9
07 - - - - 2.6 2.2 14 1.4
12 = - . “ 2.2 10.7 2.3 8.7
13 - - - - bb 3.5 5.4 5.5
01-04 - - - - 1.4 3 1.8 .8
01-13 - - w - M B3 - -
02-01 - - “ = 5.2 2.5 3.6 .9
02-08 - - - - 1.1 1.5 A o1
02-13 - " - " i - = -
026 3=0b - - = - b 9 - -
01-02-04 - - - ¥ " - - #
03-01 | 2.6 1.9 1.3 1.9 9 1.0 7
03-04 - - - - o8 2.7 5 3
03-12 - - - “ & o » 2
12-13 - - - - o 2,2 o5 1.9
Total

Froo- 4,1 4.7 7.8 4.7 75.2 68,0 62,9 51.7

esaor




33

Table 13. 1954 and 1960 percentage representation of multi-plant firms,
plants, and volumes

Industry Co-op Other

Plants Firms Volume Flants Firms Volume

'sk '60 'sh 'G0 'Sk ‘60 'Sk 60 '5k ‘60 '54 '60
00 6.5 5.3 5.6 3.9 6.5 5.6 33.1 34.2 21.5 21.8 34.7 38.2
0l 2.6 2.9 4.2 3.9 .9 1.0 14,73 16.8 17.6 19.0 4.9 3.4
02 3 3 W7 6 ) 18,9 16.3 14.6 13.4 17.3 16.5
03 - 8 « 16 - 1.3 9.1 8.4 11.1 11.1 11.2 11.b
04 - - - - - - 2,0 2.1 3.4 4,5 1.2 1.5
07 - - - - - - 1.0 1.3 1.4 1.7 & .5
12 - - - - - e 1.0 1.1 .7 1.1 A2 &,k
13 . w W W w M 2.0 1.8 4.2 2.2 1.7 1.4
01-04 - - - e = - 1.9 1.8 2.0 3.9 3.6 2.5
0113 « = = <« - = - - - - ..
0201 - - - - - - 6 1,0 1.8 2,2 ,1 .8
02084 - - - - - - 1.0 .8 2,1 1.7 1.4 .7
02-13 - - - - - - I 7. & -
028308 « « « = & - 3 3 7 6
01-02-04 « - - - - - 3 6 .7 12 15 .6
03-01 - - - - - - $.2 3.4 5.6 3.9 7.6 5.9
0306 - - - - . . - 3 - 6 - 1.
03-12 - - - - - - o3 W5 W7 1l 2.9 2.7
12-13 - - - - - - - - - - - -
Total

Proon 3.2 J"‘-ﬁ 5‘06 *6.1 ) 15 § 2,4 57;2 56-5 6?.3 68-2 5?0? 53.3
essor




34

{1lustrating the changing distributions of plants and volumes among
various classes of all firms. This analysis is supplemented with a
related phenomenon: dominance of the few. 3Since "fewness" is an arbi-
trary term, which, in different firm arrays may denote different numbers
of firms, the term "dominance of the few" will accentuate dominance,
although fewness will be considered. This section will investigate the
dominance of firms in various delineated industries in the NCR grain ine
dustry. The dominance analysis in this section will be approached with
summary techniques evaluating the changing domination of largest firms.
The number of largest sellers is grouped in 3 categories: the largest
4, 8, and 20 firas. These categoriea are used as a hasis for distin.
guishing oligopolistic industries according to the degree of seller cone
ecentration (3, p. 32). Thus component industry concentration is evaluated
in an attempt to determine the degree of seller concentrztion in the
various markets. On the seller side it is these groups of firms that are
competing, and intra-industry concentration indicates deviations from
desirable market structure for that industry.

Table 14 provides an overall view of industry distribution of
volume among various grain processing industries for both time periods.
A cursory examination indicates the volume concentration of grain mer-
chandising relative to each of the other processing industries. This
table is particularly useful in assessing the significance to the entire
grain industry of changing domination in the grain-buyer market of the
various industries. It permits weighing of various internal concentration
changes to explain the dynamies of aggregate changes.
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All firms
Tabkle 15 initiates the dominance study by comparing market shares of

grain industry subgroups for a few large firms between 1954 and 1960.
For the aggregate of merchandising and processing industries, defined to
be the HCR grain marketing industry, concentration is only moderately high.
This generalization is made from 5ain's eriterion of high concentration
(3, p. 32) in which the largest eight firms account for hetween 2/3 and
3/t of industry volume. The largest 20 firms accounted for just more
than 50 percent of industry volume, Decreasing market shares indicate a
deeline in importance of the largest firm groups. The top 4 firms had
different firm identities in the merchandising and processing categories
for both tine periods, although there was a small overlap for the top 8
and top 20. This overlap was 2 and 3 firms for respective time periods
for the largest © and 3 and 4 for the next largest 12. Thus only a
trivial tendency existed for firms to be extremely large in both merchan.
dising and processing. In 1954 the number of firms represented in mer
chandising and/or processing was 457, Thus 118 firms both merchandised
and processed. The 1960 total was 401 with 100 firms in the more diver-
sified category. The 15 firm decline was one of the factors contributing
to the slight tendency for NCR firms, in total, to specialize.

All processors

The decline of total firms from W3 to 01 was primerily accounted
for by the grain processing subgroup. The decline of firms perforaing
processing activities was associated with a decline in market share of the

top 4 and 8 firms. These characteristics necessitated declining processing
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Table 15. Market share of large firms in the grain marketing industries,
North Central Region, 1954

Number Percent of total volume of grain
of acgounted for by large firms

Classification Firms largest largest 20 largest
Merchandisers and sk W) 25.2 7.6 56.1
Processors '60 301 21.6 33.9 55.7
Merchandisers ‘54 195 L5.4 55.4 71.3
'60 185 13.2 49.8 70.8
Processors sk 262 22,3 37.4 57.0
‘60 216 19.0 33.1 60,0

Table 16, Market share and degree of specialization of large grain
procesaing firms, North Central Region, 1954

Number of Percent GSpecial-
Plant Plants Volume of ization
Pirms Total Processing Frocessed Region ratio
4 largest 154 30 25 224,890 22.3 89.4
60 57 36 211,1% 19.0 76.7
'60 9 65 367,737 33.1 59.3
20 largest ' 5 144 113 573,237 57.0 65.4
160 195 139 665,908 60,0 61.4
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volumes for the largest 8 firms, while the other 12 firms increased
volume by 100 million bushels. Increases in total plants, including pro-
cessing plants, for all size groups led to significant average plant
volume declines, Average plant processing velume declined by ) million
(33 for the 4 largest firms whose plants process, by 800 thousand for
the largest B, and 500 thousand for the largest 20. These average plant
declines were associated with increases of 4, 10, and 25 merchandieing
plants for the respective size categories.

The specialization ratios g iven in Table 16 are merely summaries of
the distribution of product mix between merchandising and the total of all
processing activities. For specific industries these ratios are computed
by dividing the total volume of grain input to the specifie processing
activity by total firm wvolume. For specific industries these ratios are
definite indicators of diversification tendencies by the various size
groups of firms. However, for the aggregate processing sector the ratios
are not complete indicators of diversification since all processing
volumes are summed into one value: total processing volume.

For these large groups of processors there was no important back-
ward integration as might have been suggested by the inereasing importance
of merchandising. Opecific vertical integration data, defined as percent
of grain procured from company owned plants, was available only for 1960
80 nongomparative analyses could be made. Forward integration for all
processors, defined as percent of grain and/or processed products disposed
through company owned plants was more prevalent.

In summary:

1. The largest 8 grain processors controlled a slightly declining share
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of industry processing volume,

2. The processing volume of firms smaller than the largest 4 increased
relative to these 4,

3. Substantial average plant volume declines oceurred for ihe largest 20
and were greatest for the top 4, while inecreased volume developed by
inereasing the number of plants,

Flour millers
Analyeis of grain processing dominance characteristics was under-

taken without regard for component processing industries. These internal
characteristics of the aggregate processing array will briefly be dis-
cussed in the order of volume importance of processing industries, as
illustrated in Table 1%, Table 17 summarizes the dominance character-
isties of large flour milling (02) firms. This industry was similar to the
processing subgroup in terms of deeclining concentration of the largest
firms. loth a decline in market share and average plant volume is apparent.
Firms smaller than the largest 4 grew relative to these four,

Specialization ratios were lower than the average of all processors
and declined for all size groups. The declines of all size groups was
assoclated with inereases of small non-specialty plants that caused ine
creases in market share but had little effect on specialization., These
non-specialty plants were primarily entrants., DUiversification tendencles
developed not only through merchandising operaticns, but other processing
activities as well. Appendix 1 shows the primary diversification activity
to be merchandising, and this tendency has increased relative to other

processing possibilities. In fact the flour milling volume share declined.
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This tendency to merchandise was unrelated to backward integration.

Soybean progessors
Large soybean processors (03) demonstrated very little change in

moderate concentration, but, eontrary to previous processors, increasing
specialization ratios. Incresses of plants were primarily accounted for
by non-specialty activities. Appendix 2 shows the importance of merchan-
dising relative to other non-specialty processing activities. Eoth a
tendency to decrease the share of non-specialty processing activities and
inerease merchandising and soybean processing is observed. Substsntially
larger average plant processing volume and additional soybean plants not
only caused increased specialization but inereased market shares as well.
Total oilseed processing plants declined by 15%, caused by a total fimm
decline, while total plants cperated by the top 20 firms inereased. The
largest processors were substantially vertically integrated, especially in
the disposition of processed products,

Leed manufacturers

Feed manufacturers (01) exhibited distinguishing changes among the
top 4 firms as illustrated in Table 19. Similar to soybean firms, the
specialization ratios increased sharply, but contrary to other processors,
total plants declined. This decline was primarily plants that performed
non-specialty activities. Table 14 indicates declining total volume for
feed manufacturers, so the 4 largest, with constant volume, increased its
ghare of the market. Firms smaller than the largest 4 illustrate diversi-
fication inelinations and little change in the moderate concentration.



bl

Table 17. Market share and degree of specialization of large flour
milling firms, North Central Region, 1954.55 .

Number of Volume Percent Special-
Plant Plants Flour of ization
Firms Total Flour mill, Milling Region ratio

Thous, bu. Percent Percent

4 largest ‘5l b7 22 114,430 35.8 45,0
'60 i 25 106,914 33.6 40,1

8 largest ‘54 63 3% 173,450 4.3 56.0
'60 87 45 192,374 60.5 45.8

20 largest ' 5k 98 61 248,220 77.7 55.9
'60 118 67 277,116 87.1 52,6

Table 18, Market share and degree of specialization of large oilseed
processing firms, Worth Central Region, 195455 .o

Number of Volume Percent Special-
Plant Plants Oilseed of ization
Firns Total Dilseed Proe. Proec. Region Ratio

Thous, bu, Percent Fercent

4 largest 54 7 16 112,564 42,9 29,6

'60 65 22 143,359 4.8 38.7

8 largest 'S4 g1 n 173,504 66.1 32.5

'60 91 37 226,769 66.7 38.5

20 largest '54 111 Ls 227,524 86,7 .7
'50 138 50 7k, 354 92.4 ko.9




Table 19. Market share and degree of specialization of large feed manue
facturing firms, North Central Region, 195400

Number of Volume Percent Speciale

Plant Plants Feed of ization

Firms Total Feed Mfg. Mfg. Region Ratio
4 largest '54 Y 21 54,910 38.8 .9
'60 26 13 54,210 3.3 52.9

g largest '5h4 43 30 70,050 55.8 35.9
'60 66 3 69,617 55.6 22.4

20 largest '5h 103 56 108,852 76.9 19.2
'60 124 61 91,954 73.4 17.0

Table 20, Harket share and degree of specialization of large wet corn
milling firms, North Central Region, 1954.60

Number of Volume Parcent Speciali-

Plant Flants Wet %Yet Corn of zation
Firms Total Corn Mill. Mill. Region Ratio
k largest 15 7 é 103, 540 77.2 80.1
60 13 6 108,875 69.1 77«2
& largest "5l 11 10 130,250 97.2 B0.8
'60 17 10 146,138 92.7 80,8
20 largest® "5k 12 11 134,050 100,0 81.3
'60 21 1z 157,623 100.0 80.6

81954 = 9 firms, 1960 = 10 firms,
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Appendix 3 suggests that merchandising and other processing activities
were each important in these trends, An inerease in number of non-
specialty plants accounted for the diversification trend. Firms smaller
than the largest 4 are losing significance in feed manufacturing and are
making compensatory volume increases in other operating activities.
Vertical integration, in terms of disposition of processed products, was
important.

Wet corm millers
Wet corn milling (12) is highly concentrated and specialized. There

were only 9 firms in the industry in 1954, and 4 of them controlled over
3/4 of total volume, Tahle 20 denotes since 1954 these 4 had declining
coneentration. A slight trend toward diversifieation has developed,
primerily with non-specialty processing plant increases. Appendix &
suggests that wet corn millers perform very little merchandising and
moderate nonespecialty processing. The small diversification trend has
developed around entrants of small plants, primarily in soybean processing,

and apparently none in an integration chain,

Dry millers and cereal mapufacturers
This industry (04) is highly concentrated (Table 21) and is inereas-

ing this characteristic. The 4 largest tend to be specialized. This
characteristic is increasing, associated with declines of volume and plants
of non-specialiy aciivities, except soybean processing (Appendix 5). For
smaller firms, diversification again developed by inereasing the number of

non-specialty plants, primarily soybean processing. Vertical integration
was employed to a moderate degree.



Halters aod brewers

Malting and brewing firms (13), Table 22, are similarly highly
concentrating and diversification occurred by operating more wet corn
milling plants (Appendix 6). Average processing plant volume inoreases

accounted for increased total volume, Concentration changed little.

BDistillers and aloohol menufacturers

This industry (07), Table 23, indicates very few firms and high
concentration. Mergers were not responsible for firm number declines,
Specialization is relatively low, and merchandising is the diversification
activity (Appendix 7). The largest 4 firms have ineressed domination
signifieantly and vertical integration is high, especially for disposition
of processed produets.

Jrain merchandisers
Analysis of grain merchandising concentration is important in

evaluating struetural changes in the HCR grain industry since merchane
dising volume accounts for over half the volume distribution in 1960,
Further, merchandising volume 18 three to four times greater than the
largest processing industry, Table 24 indicates deelining concentraticn
for the top 4 with smaller declines for the top 8 and 20, Specialization
ratios declined for the threa size groupe, but contrary to the processing
industries, the 4 largest firms operated a declining number of plants. A
slight decline in the specialiszation ratio for the largest 4 was associated
with an increase in average plant merchandising volume. This ratio decline

developed dus to a decrease of 14 merchandising plants and an increase of
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Table 21. Market share and degree of specialization of large dry milling
and cereal manufacturing firms, North Central Region, 1954-60

Humber of
Flants Volume Dry Percent OSpecial-
Plant Dry ¥illing ¥illing and of  ization
Firms Total Cereal Mfg. Cereal Mfg. Region Ratlo

L largest "5l 8 6 52,900 58.6 70.5
'60 7 6 56,779 59.6 77.2
8 largest '54 24 11 72,425 80,3 b5.4
'60 hs 13 B4 ,620 85.8 9.2
20 largest '54 57 26 89,835 99.5 30.5
60 B4 26 98, 386 99.7 28,3

Table 22. Market share and degree of specialization of large malting and
brewing firms, North Central Region, 195460

Number of
Flants Malt, Volume FPercent OSpecials
Plant and Malt. and of ization
Firns Total Prew. Erew. Region Ratio
Thous, tu. Percent [lercent
b largest '54 8 7 25,576 59.1 73.0
'60 11 8 33,550 62.4 59.7
8 largest '54 15 11 37,276 86.2 69.4
'G0 17 13 46,730 86.9 59.2
20 largest '5“; 28 21 43,246 100.0 56.9
'60 25 20 53,775 100.0 62,5

%Data from 18 firms.

PData from 16 firms.
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Table 23. Narket share and degree of specialization of large distilling
and aleohol manufacturing firms, North Central Reglon, 195460

Number of Volume
Flants Mstill, Percent Special-
Plant Distilling and Aloohol of ization
Firms Total Alechol Mfg, Mfg. Region [Ratle

Thous. bu. Percent Percent

& largest 15, b 5 10,450 68,5 b7.4
60 & 5 13,542 8h.2 55.2
8 largest ' 54 10 9 15,227 99.9 56,48
60 9 8 16,082 100.0 59.4
20 largest® ‘5l 11 10 15,247 100.0 5648
1600 9 8 16,082 100.0 59,4

20ata from 9 firms.
b1960 data from 6 firms.

Table 24, Market share and degree of specialization of large grain
merchandising firms, North Central Region, 195460

Humber of Percent Ipecial-
Plant Plants Volume of ization
Firms Total Merch, Herch, Region Ratio

Thous, bu Pergent Ferecent

4 largest 154 72 59 395,230 b5,k 88,1
'60 61 45 379,459 33.2 85.0
& largest '5h 10, 78 482,240 55.4 79.3
60 107 82 568,758 49.8 75.8
%0 1kb 112 808, 2h7 7208  78.4
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3 processing plants., For the next 16 largest, the reverse was true;
diversification developed on the basis of average processing volume in-
ecreases. oJimilar to large processing firms, specialization declines with
the size of firm. However the rate of decline was much greater for pro-
cessors.,

Both forward and backward integration is prevalent for large mer-
chandisers. Similar to large processors, forward integration is more
important than backward. However the levels are higher for both for large
merchandisers.

In summary:

1. The grain merchandising industry, being moderately concentrated,

is becoming less concentrated, especially among very large firms,

2., The bulk of merchandising volume is controlled by more diversi-

fied firms.

3. The largest 20's diversification developed primarily by in-

creases in average processing plant volume,

4, The largest 4 firms had higher rates of diversification than

did smaller firms.

5. Substantial average plant volume increases occurred for the

largest 20,

Regional Dominance Analysis

Lorens gurve measurements of concentration
Aggregate analysis of the largest firms in the NCR Grain Industry
from Table 25 reveals no tendency for increasing the number of plants per
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firm for the largest B8 but an inereasing trend for less-large firms.
Total volume inereased, and deconcentration occurred for all subgroups.
Realizing the extreme limitations on aggregate analysis of the grain ine
dustry caused by restricting the empirical study to the largest 20, ex-
anglon of the scope of observation allows use of lorenz and cumulative cone
;ontratton curves. The Lorensz curve is a compound of two percentage dis-
tributions: the percentage distribution of industry volume and the per-
centage distridution of the total number of firms. Obvicusly the slope
and height of the curves will vary not only with the percentage of pro-
ductéve setivity econtrolled by given percentages of firms, but also with
the total number of firms. As previously indicated, there éxists con-
flicting arguments of the applicability of Lorensz curves (&) (15).

These arzuments hinge on the oconclusion of market performance effects due
to a changing number of firms. A single coherent theory is necessary teo
validate market performance implications of lLorenz curve observations.

Table 25, Market share of large grain merchandising and processing
firms, North Central Region, 195460

Number of Volume Merchandised Percent
Firms Plants and Processed of Hegion
Thoug. bu. lepcent
4 largest ‘54 70 472,863 25.2
'60 69 486,763 21.6
8 largest ' 54 114 705,573 37.6
'60 115 763,122 33.9
20 largest ' 5k 179 1,052,722 56.1

'60 204 1,225,084 55.7
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Cross-purchase schedules between firms may be used to indicate the
effect of a changing number of firms on concentration conclusions devel-
oped from the Lorenz curves (31, p. 38). Since concentration indicates
fira power relations, actual or potential, the change in nuaber of firms
will be a relevant factor in the interpretation of lorenz. curves only if
power relaticne are affected by the change. The slope of eross-purchase
schedules indicates the power relatlons between NCR firms' purchasing
interrelationships, A change in number of firms assoclated with, a priord,
eross-purchase schedules of slope zero would indicate the change in number
was not important for Lorenz: ourve evaluatlion.

Competition throughout the grain trade has heen assessed as very
keen, and trading by members of each branch is very extensive. Little
business is conducted without knowledge of cospetition, beczuse the search
for small price advantages causes buyers to canvas sufficiently to test
the market, and that activity, at the same time, alerts rivals of the
business (39, p. 50). The intensity of competition may vary between pro-
cessing industries due to diverase processing activities dictating differ-
ent demands for particular quantity, quality, and kinds of grain by firms.
Processors must survey the entire market to consider all phases of the
desired grain and its relation to other grains, snd the central pricing
system facilitates this procedure (39, p. 55). Thus considerable dis-
tances exist between many processors and suroly areas, which means broad
geographical limits to a firm's competitive supply region. Oince the
change in total firms was attributed primarily to changes in the pro-

cessing subgroup, the slope of erose-purchase schedules would be affected
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by changes in the number of processing firms. These power relation eon-
siderations indicate that not only is dominance an important factor of
econduct and performance of the grain industry tut changes in relative
"fewness" as well,

The Lorens curve of firms and plants, Figure 1, illustrates two
sigrdficant trend characteristics. These are increasing and decreasing
concentration for differant segments of the firm array as measured by the
lateral deviation between curves. The focal point occurs at nineteen
1954 firms and seventeen 1960 firms in the size array or 5.7 percent of
firms., Firms larger than this experienced slightly declining concentra-
tion of total plants while those smaller had increasing concentration.
Table 25 illustrates the firm deconcentration of plants best when the
figures presented are considered in light of a 3.5% increase of plants
and a 12.2f decrease of firms, The hypothesis might be initiated that if
economies of multi-plant operations exist (Bain feels they do not), the
large firms either did not exploit them or had already obtained the op-
timum number of plants, whereas smaller firms expanded the number to
take advantage of these economies,

The Lorenz curve relating percentage of firms to percentage of
volume is given in Figure 2. These percentage distributions indicate
deconcentration for the largest 23 percent of 1954 and 1960 firms and
increasing concentration for the smallest 77 percent. In terms of actual
numbers, concentration declined for the top 20 firms as is illustrated by
the cumulative concentration curve in Figure 3. This curve relates the
proportion of the industry's total volume accounted for by the largest 100
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Figure 3. Cumulative concentration curves for NCR grain industry firms
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firms in descending order of size on a cumulative basis, This declining
congentration conclusion for the largest 20 is further verified by criteria
used by Prais (35) that the largest twenty 1960 firms grew at a less than
average rate. In terms of significant changes by segments of the firm
array, the largest firm accounted for the bulk of the deconcentration while
the other top ranking firms remained about the same,

Thus the Lorensz curve masks the true concentration tendencies
since the top 23 percent of firms did deconcentrate in total, but only
as a result of the deconcentration of the largest firm and small relative
declines by other firms toward the bottom of the top 77 firm distribution.
In fact, had the largest firm (which was 3 times the sisze of the average
firm in the top 20) not declined absolutely, concentration for the largest
firms would have shown increases. Decliing concentration is somewhat
magnified by the Lorense curve in terms of absolute numbers since the
decline in total firms for the 1960 array means a given percent of total
firms contains a smaller number of firms. FEven though the largest firm
was responsible for the apparent deconcentration, its effects were re-
flected through the cumulative nature of the curves. The increasing con-
centration observed for the center 50 percent of firms of the array
(Figure 2) is similarly understated in terms of growth of a given number
of firms. This is true because the center 50 percent, for 1960 had 21
fewer firms than the same segment in 1954,

For comparative analysis of a given group of firms, Figure 3 is
obviocusly more appropriate. The entire array is considered in Figure 2.
Single concentration ratios are equivalent to ordinates of Figure 3.
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Struetural analysis cannot be meaningfully approached by a concentration

ratio that provides an answer to the guestion, "has concentration increased
or decreased?" Analysis of Lorenz and cumulative concentration curves is
necessary to answer the additional gquestions, "which group of firms signif-
icantly changed, what was the direction of change, and what was the aggre-

gate effect on the distribution?”

Birth and death effects on gongentration
The importance of the changing size of the business population has

been illustrated. The effects on concentration to this point have been
the net effects of firms entering and leaving the industry. Pirths and
deaths of firms have been defined sueh that firms not qualifying for the
defined industry in 1954 but qualifying in 1960 are births and vice versa
for deaths. This process develops by the following methods: (1) changing
ownership, (2) changing qualifications of firms, or (3) new grain firms.

The change eomponents of the net decline of 42 firms consisted of
83 births and 125 deaths. Fntrants' volume comprised 8 percent of the
1960 volume while extants' volume comprised 14 percent of the 1955 volume.
Table 41 shows the effects of births and deaths on various subgroup cumue
lative concentration ratios. The first two subgroups correspond to the
ordinates of 10 and 50 on Figure 3. The difference between rows 1 and 2
is due to deaths, the difference between rows 3 and 4 is due to births,
and the difference between rows 2 and 3 measures the change in concentra-
tion among surviving firms. As might be supposed from above, deaths had
a greater effect on the 1954 distridbution than births did on the 1960

array.



56

Table 26. The effects of births and deaths on the observed concentration

ratios
Top 10 Top 50 Tep 100 Top 200
;pfol £ Vol £ Vol 4 Vol
Total' 195“ .#23 I?BB 06?3 .m
Survivors . 195& .h91 0829 1%2 B 999
Survivors, 1960 421 812 JU6 997
Total, 1960 388 765 910 .988

Comparing Table 26 with Figure 4, the lorenz curve for survivors,
survivors did not account for the increasing concentraticn of the smallest
77 percent of firms (Figure 2) since the relevant sectors of the Loren:z
curves are indentical in Figure 4, However the declining concentration of
the largest 23 percent of firms (Figure 2) was attributed to survivors.

It is apparent from Table 25 that for all subgroups births and deaths
affected the level of concentration. For the largest 23 percent births and
deaths did not aceount for the lateral deviation between curves, which
measures the change in econcentration but did account for increasing cone
centration of a smaller firm., For this group of smaller firms for both
time periods, the average birth and death volume was lower than the total
of survivors and births in the group. This of course increases the cone
centration of 1954 survivors and decreases 1960 survivors slightly so

that the two curves in Figure 4 coincided. These two opposite effects

and largely the effects of deaths caused the increasing concentration

among smaller firms.
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Table 27. The effects of mergers on the observed concentration ratios

Ton 10 Top 50 Top 100 Top 2060
;pvu % Vol % Vol % Vol
Total, 1954 H29 738 873 971
Total, 1954
less acquired 465 <791 «910 986
Total, 1960
less acquired 1960 Vel, .350 767 910 « 988
Total 1960 «388 o765 «210 <988
Herger effects on goncentration

Table 27 illustrates the effects of mergers on the concentration
ratios for various groups of firms, Structural changes due to mergers
will be dealt with more completely later. Ey subtracting the acquired
from the 1954 total, the sole effects of the loss of these 46 firms on
1954 concentration is observed. For all groups of firms the effect was to
increase concentration. The difference between rows 1 and 3 illustrates
what would have happened to coneentration between 1954 and 1960 had no
mergers occured. If none had cecured, only the top 10 would have had de-
elining concentration. The difference between rows 3 and 4 shows the
effects on 1960 concentration due to mergers. For the top 10, mergers
decreased concentration while for the next 40, mergers increased concen-
tration, the net effects for the top 50 being negligible. For other groups,
mergers had no appreciable effects on concentration. The above effests on
concentration were such because only 20 percent of the acquired volume was
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absorbed by firms in the top ten 1960 ranks, while 75 percent of the
acquired volume became part of the 11 through 50 ranking firms.
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DYNAMIC ANALYSIS OF INDUSTRY STRUCTURE

Dynamic analysis of industry structure deals with statistical
comparisons of size distributions as well as evaluating the components
of the change of size distributions. Not only will changing concentration
be evaluated but the mobility of industry structure as well. Further,
the characteristic growth processes of NCR grain industry firms will be

discussed.

Variance analysis

The statistical approach to measurement of NCR grain industry con-
centration employs various statistical techniques to explain the dynamics
of concentration changes., The statistical approach (15) relates concen-
tration to the inequality of the size distribution. The variance of the
logarithms of firms' volumes, being a measure of relative dispersion, is
an appropriate measure of concentration changes if the firm distributions
are log-normal, To test log-normality the 1954 and 1960 distributions
were set up similar to the Hart and Prais analysis (17). Sixteen size
classes were eamployed and the upper limit of each class was twice the
upper limit of the preceding class (Appendix 8).

The results obtained were in logarithms to the base two, since
taking this log of each class interval transforms each interval to unity.
Skewness and kurtosis were teated by the 41 and g, statistics respec-
tively (41, p. 201). The resulting t tests for both distributions were
ncn-significant at the .01 level, and the hypothesis of log-normality
was not rejected. The 1954 distribution illustrated an excess of firms
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near the mesn and far from it, with a depletion in the flanks. In 1960
the depletion had been filied and the excess of firms far from the mean
had vanished, This change in depletion was an important attribute of the
resulting st.rueft.ural changes and will be discussed later at grsater length.
The means and variances of various groups of firms are shown in Teble 28,
The results are given in terms of logs to the base two, taken as devi-
ations from an average size of 453,600 bushels. Equation 1 (17) gives
the occmbined veriance of two eollections of firms so that the causes for
the 1954.1960 change may be assessed.

G; = -lc,‘ + owgey 4+ oww, (T - %)%, (1)
where wj and wy are the proporticne of the firms in the two groups. The
resulting decline in variasnce and therefore overall business concentration
was dve to:

(1.) the births that replaced the deaths had both a smaller mean
and variance, and
(2.) both the mean and variance of survivors declined.
These results, relating the veriance to concentration, were very similar
to those developed previously using pure concentration ratios,

Gibrat's Law of proportionate effect

Analysis of the size and growth of grain firms leads to a discus-
sion of the law of proportionate effect due to Gibrat and discunssed
subsequently by other authors (17) (22) (27) (35). The log-normal curve
is generated by the action of random forces acting multiplicatively on a
variate. Thus the growth processes are such that firms grow by randomly
distributed proportions of their original size.
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The law of proporticnate effect not only reguires that the distri.
bution of survivors in the two time periods be log-normally distributed,
but additional requirements are homoscedasticity and the regression curve
of log values having slope one. The distribution of volumes for survivors
in both time periocds was found to be log-normal. This test was conducted
using the g; and & statistics. The t tests for both statistics were not
significant at the .01 level so there was little evidence of departure
from normality. Volume data for 1960 were plotted against 1954 volume on
logarithmic graph paper to test howmoscedasticity. The resulting condi-
tional distributions of the 195% volume classes were found to have dissim-
ilar variances by %" tests (27). Purther, the slope of the regression

line was less than one.

Implications of the law

The law of proportionate effect in itself is of little interest
except that the law generates a log-normal dietribution of firms, a
distribution which closely resembles the distribution of firms in the
grain industry. This size-distribution is positively skew, with rela-
tively few large firms and many small firms. The more interesting
aspects of Gilbrat's law are the implications of the law to the growth
processes of firms, Although the requirements cof the law were not ex-
plicitly met, a critical examination of the implicaticns of the growth
processes leads to 2 fuller understanding of the growth processes of
grain industry firms.

To test the first implication that large, medium, and small firme

have the same average proportionate growth, a transition matrix was
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constructed to evaluate firm movement to various size classes (Appendix 8).
These classes were the same as those used in the previously discussed log-
normal distribution. The elements on esch diagonal were suamed for the
three groups of firms and average proportional growth rates computed for
each group., The results were similar to others fourd previously in this
study. fmall firms, on the average, tended to double their size, while
medium and large firmas, on the average, were three-fourths their original
gize. The selection of limits for the three size categories was somewhat
arbitrary. However, any change in the limits would have been to include
more firms in the small class. This would tend to decrease slightly the
average growth rates for small firms, but would alsc make ths growth
rates for large firms slightly less negative. OStrildng difference in
growth rates would have existed regardless of the values of class limits.

The second implication that the dispersions of growth rates around
a common average is the same for large, medium and small firms was
tested graphically by Figure 5. The distributions, though similar, ine
dicate that small firms had a more skewed distribution toward higher
growth rates than either medium or large firms.

The third implication that the distribution of proportionate
growth rates is log-normal was tested from Table 29. At the .05 level
the gy statistic was not significant while the £, was, As indicated in
Table 29, the distribution was nearly symetric but had an excess of mod-
erate deviations.

The fourth implication deals with the dynamic aspects of firm

growth, Firm mobility to varicus size classes through time ie such that
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the variance increases. Fmpirical validation of this implication in
this study must be restricted to a single transition., The computed vari-
ances for survivors were 6,72 and 6,8 for 1954 and 1960 respectively.
Following the method used by Hart and Prais (17) egquation 2 was used,

"r1960 B fgtVir195~ ¢ Oc (2)
where Eﬁ = 1.6/ Var) ogo?
and G. 1is the scatter about the regression line. r was calculated from
the bivariate distribution described above. This distribution was shown
to be log-normally distributed as well as being a sample from the parent
bivariate normal. Thus r estimates e , and this value, .86, leads to
the solution of F; = ,82. Sincojﬁ < 1, there is regression toward the
mean size for the observed distribution caused by small firms having
larger proportionate growth rates.

Thus it appears the law of proportionate effect does not fit the
data in this study. Fwven though the model falled to fit the data, the
usefulness of the empirical examination of the implications cannot be
denied. The rejection of the fourth implication of inecreasing variance
opens the poesibility of applying another theoretical model - the Markov
model employing the assumption of constant variance.

Stochastic analvsis of industry structure
Statistical analysis of industry structure in a dynamic context is

undertaken by a probabalistic approach due to Markov. Changes in the size
distribution of firme in the grain industry may be evaluated by obser-
vation of firm movement hetween various size classes for the 1954.1960
time interval. Further, the egquilibrium size distribtution maybe determined
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Table 28. Summary of numbers, means, and variances of HCR grain industry
firms, 1954.1960

Number X r*
Total 1954 3 1.42 6.88
‘Deaths 125 67 5.46
Survivors 1954 218 2.30 6.72
Survivors 1960 218 1.97 6.18
Births a3 «23 533
Total 1960 301 1.9 656

Table 29. PFroporticnate growth rates for NCi grain industry survivors

1960 Volume y ! 1 p ! 1 1 1 1 1 2 & 8 16 92
1954 Volume 128 64 32 16 8 &4 2
Number of

Firms 1 b | 0 3 6 22 52 95 20 12 3 2 1

and interpreted as that unique distribution of firms that is independent
of the initial distribution. This model was set up with the realisatiocn
that the forces determining the distribution of grain firms are so varied
and complex that the theoretical model selected must either be extremely
simplified or hopelessly complicated (5). The application of a Markov

chain embodies the former, and though unrealistic simplifying assumptions

are made, the value of economic interpretation of the results cannot be
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denied, Contributions to the application of stochastic processes to
economic phenomena have been summarized in the review of literature and
further reflerences will be directed to specific methodological procedures.
The set of different sequences with the associated probabilities is

called a stochastic process (conditioned on the starting state). In
simple terms the stochastic process is 2 probadbility model for time series
or a sequence of events (set of events ordered in time) together with the
probabilities of these sequences. "arkov processes” is the term applied
to a large and important class of stochastic processes (10, p. 369).

Definition
A finite stochastic process (finite number of outcomes) with out-

come functions fg. 1‘1. """'"fn is a Markov chain process if the starting
state given by fo is fixed and:

Pr (fn = Sx l rn.-:l - S\IA j’.u-fr’. = SVA """"" Al = S‘) - Pr (fn = 5,[|

fn_l o 3") (3)
and:
Prf =S |f,,=5) = Prle, =8, |2, =5) (28) (%)

for all random outccmes f and time periods m> 1, n» 2, and for any
possible sequence of outcowes (states) Sge=====3_, 5 . This says the
outeome is dependent only on the cutcome in the immediately preceding

time period (equation 3). This dependence is assumed the same for all
time transitions (equation 4). The latter assumption is ealled station
arity. OGStationarity of an order of two is implied in this discussion
which means the first and second moments are invariant through time. This

assumption is restrictive since there is no empirical evidence in this
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study that the variance of the distribution remains constant. Unfor-
tunately stationarity and order tests are inapplicable to single tran-
sition data. However this restriction will not invalidate the economic
usefulness of the modsl since both the observed transition matrix and
equilibrium projections depand on a single transitlon anyway.

Thus the Markov chain process requires specification of the initial
distribution comprised of various states. The process moves successively
from one state to ancther during a time sequence and the transition
probabilities, Pi.J' of moving from 5y to 53 depends only on the state,

31, it occupied prior to the step. The initial distribution specifies the
starting state.

Assumptions regarding the use of the transition matrix are:

(1.) firms engaging in grain merchandising and/or processing can be meane
ingfully grouped into size classes (states) (21),

(2.) that underlying determinants of change in the size distribution of
firms during one time period may be represented by a probability of firm
movement from one size class to another which is independent of aotivity
in previocus periods (30), and

(3.) observed movements from class i to class j as a proportion of the
initial number of firms in class 1 is a satisfactory measure of the probe
abilities.

Assamption (2.) is mnst restrictive since we ignore all changes in supply,
demand, technology, institutional policies, etc. over time and merely
represent the result of all these forces by ons varisble - volume of grain

input (21). The unit of inquiry, the transition matrix is of the form:
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or the first step leads the systems from 5, to some internediate state, and
the last n-l steps from the intermediaste state to SJ' Helevant theorems
for the transition matrix of our regular chain are:
(1.) For any probability vector 33. 54 ¢ M approaches the vector t
as n tends to infinity (84, p. 71). The powers '™ actually approach a
matrix T, the rows of which are identical and equal to t (24, p. 392).
(2.) The vector t is the unique probability vector sueh that tF = ¢t
(25, p. 71)e
(3.) The components of t are all positive (24, p. 392).
Operationally we need to solve the eguation:

tP o=t (10)
given equation 6. Golution is accomplished by assuzing the characteristic
root equale 1 and by solving:

-1

t' = (P} -1) (11)

e o &8 o« DO
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where Px is the matrix of n linearly indepsndent equations in n unknowns
obtained by replacing row n of F by equation 6, Adelman (1) has provided
the meaningful interpretation of the equilibrium industry structure as
being "statistical in nature for the industry, and dynsmic for the in-
dividual firm." ©5he further points out movement between strata is not
inconsistent with the equilibrium distribution. Entrants and extants to
and from particular strata counter-balance opposite effects on relative
distribution in the strata,

The model incorporates birth-death tendencies for the observed
time period and no projection is made of total firms in equilibrium,
which presumably is an important factor in concentration. Vhat can be
sald is that given the total firms in the statlonary state, dominance of
given percentages of firms can be evaluated,

A summary of class limits in terms of firm concentration is given
in Table 30. The division of the continuous scale of firm velume was set
up with two objectives in mind: (1,) have equal numbers of firms in each
class for the 195 array and (2.) the volume width of the classes should
decline as firm sise declines. The first objective was developed upon
the basls that the transition matrix gives useful insights to the dynamic
aspects of firm moblility, and thus the matrix should be set up to provide
all the meaningful information. The prohbability definition was manipu-
lated to set:

Fug = Euy e Ba a
s0 that comparisons could be nado between prebnbiliuu for a given

column (1960). By doing this we can answer the question: "For a given



Table 30, Class limits for the stochastic matrix

Concentration 1954 Volume 1960 Volume
Ratio Kange Range

State Range - £ 000 Su. 000 Iu,
so - - -
51 A5 -,100 8,500-213,000 10,400-150,000
8, e 166 649 3,200-5,000 3,£800-10,000
53 .101-.165 1.%0-3. 100 2.200-3.ﬁ‘ﬂ
8, +053-,100 1,000-1,800 1,200-2,150
S 028,052 530980 600-1,150
8 6 .011-.027 200-500 200595
57 0-.,010 0=200 0=230

state in 1960, where did firm movement originatei” The second objective
was desired because larger firms are likely to grow by greater absolute
amounts than smaller one. This hypothesis stemmed from the expectation
that a firm's ability to change size (volume) during this time period would
be related to its initial size.

Concentration ratios, rather than absclute volume, were then used
te set up the states since power relations are reflected by market shares
while absoclute volume may not in itself be important. Further, greater
inter-period comparability could be obtained from this criteria.

Anderson and Uoodman have shown the maximum liklihood estimate

of the stationary transition probabilities ?13 te be:
A a
P o= i) (13)

i3 ——E_ald

J
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wvhere ‘1.1 is the number of firms movingz from state i to state j.

The above dafinition of transition probabilities does not extend
meaningfully to entrants to the industry since no empirical data was
avallable to gpecify the number of potential entrants. For purposes of
transition matrix cbservation, the assumption was made that potantial
entrants was synoaymous with actual entrants. OCiven this total, the tran.
sition probabilities may be ohserved to determins what proportion of en-
trants enter at what zize categorles. This would imply POo sheuld be zero
sinece this cell represents the number of potential entrants remaining
potential entrants. Implying that Pm is zero, and proceding with come
putations, has no econcalc consequences on interpretstion of the equilibe
rium vector. OUbvicusly the relationship Letweea Py and Pj would be
meaningless., It was shown that the relative values of Pys 3 #$0
were unaffected by arbitrary selection of 500‘ That is, the distribution
of existing firws in equilibrium 4s a funetion of sij' 1i=0, 1, 2, «=e?,
J=0,1, 2, «=?, i = ¢ 0, Even though in equilibrium a probability
for 55 oceurs, it is disregarded and the other probabiliities are normal-
ised by smltiplying t by a scalar so that:

ty = 1 (1)

The values of Py j were computed, and the matrix is glven by equation
15. An unusual observation from this matrix is that with the exception
of the largest two classes, all firms have a considerably higher proba-
bility of leaving the industry than they do for staying in the same size
class. A priori, one would think chances of exit would be higher for
smaller firms, but the matrix coufirms this only to a limited erxent., In
fact the middle two classes had higher combined probabilities for exiting



0 048 319 L0873 083 .095 .203 .369
224 6% 082 0 0 0 0 0

220 .220 .500 .OO 020 O 0 0

A9 .217  .152 .04k ,0b4 021 (15)
L4600 020 .1k0 160 160 .00  ,020
333 O 0 021 186 271 187 042
2380 L0200 O 060 .060 .080 ,300 ,100
|8, 620 0 0 020 ,06C ,020 060 ,220

. )
L
L]
a&n&.’mumwm’yéﬂ
.
o

than did classes 5 and 6, This 2 priori consideration is paralleled for
entrants and is irrevocably confirmed by cobserving declining entrant prob-
abilities for successively larger classes. More stability in class move-
ment for survivors is observed for larger firas, and the middle two
classes were more mohile than both large and small firms.
t = (.182, .157, .087, .101, .100, .16&, .209) (16)

The eguilibrium vector was computed according to eguation 11 and
normaligsation according to equation 14 yielded the values in equation 16,
By comparing the 1954 and 1960 distributions, it was found the median
firm increased volume slightly but declined in market share. The median
firm in 1954 was at the center of 5, whereas in 1960 it was two-thirds
down the 5, class. Analysis of the equilibrium vector suggests the median
firm to be in the sase position in 5, as was found in 1960. These rela-

tionships may be observed rcughly in Table 31, Figure 6 shows the Lorens



74

eurve for the seven discrete classes and ie sinmilar to Figure 2. The
difference is that in Mgure € the data are grouped rather than approxi-
mating a continuous variable. The equilibrium curve, as well as Table 31,
show very little change in concentration for the various size categories,
and as expected, the small observed change is in the same direction as
established in the 1954-1960 transition.

The stochastic matrix may be used to caloulate the average mobility
of firme in the various SJ states, Observation of the diagonal elements
of the matrix {equation 15) suggests that a great deal of size mobility
exists since conplete absence of mobility would be indicated by RJJ =1,
Further the more fluid the corporate structure, the shorter the time spent
in a given class and the more mobile the industry. Coumparing relative
rates of mobility for the varlous states allows a hypothesis to be ini-
tiated that level of market share has sone relationship to the rate of
firm growth. [rais (J4) has shown the average time for a firm in the jth
state for all SJ firms. That is:

Ty = .g + 'gPij + “gpﬁj +-.....+33F?j (17)
where ag is the number of firmg in the 1954 SJ states, and PJJ' i=1,
2,«==n, the consecutive probabllities of remaining in state SJ' Therefore

the average firm will remain in the jth stats for a period:

by & T w 3 &Py ¢ M donet = 1 8

J -.-4 JJ JJ JJ T (18)
3 JJ

Table 32 is the result of applying equation 18 to the data. Collins

and Preston (7) following previous writers, redefined the index of ine

dustrial mobility to be such that the probatility of entering a partiocular

state is independent of the immediately preceding state. The equilibrium
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Figure 6. lLorenz curve for seven discrete size classes
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Table 32. Mean lifetime for NCI grain industry firms

State m:ua_(hag) Perfectly Hatlo
re Mobile All Jure

All vivors Industry Firms vivors
Firms Only
5 3.27 9.52 1,22 2,68 7.80
Sy 2,0 2.79 1.19 1,68 2.35
83 1.28 1.48 1.09 1.17 1.7
8 1.19 1.42 1.11 1.07 1,28
85 1.7 1,68 1.11 1.2% 1.51
36 1.4) 1.9% 1.20 1.19 1.62
s? 1,28 2.37 1.26 1.02 1.38

vector has the desired properties to define such an index as well as
provide a basis for comparison when evaluating the above mean lifetiumes.
The ratios in Table 32 suggest a less fluid corporate structure among
large firms, but apparently middle size firms are just as mobile as small
firms. PFurther, the effects of deaths on mobility were removed and the
results were for survivors. Removal of birth effects was unnecessary
since they do not affect the magnitude of the diagonal elements. Jure
vivors mobility would be expected to be lower than for all firms. Com-
putations suggested survivors were much more stabile. This developed
from the large number of deaths, a considerable number of which were large

firns. The Collins and Preston index (7) was computed as follows:

la.F
1l SJ
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where PJJ = the probability of firms remalning in state j,

SJ = the initial relative frequency of surviving firms in each
size class , and

nJ = the initial relative frequency of volume in each size class.
Thus the actual mobility of firms in each size class as a percentage of
the possible mobility under perfect mobility may be computed using the
relative frequency distribution of volume by sise class or weights. The
results of computation of the index for both survivors and all firms are
given in Table 33. Again survivors accounted only for deaths since the
index is defined for initial distributions. Firths could have been sube
tracted from the 1960 and equilibrium caleulations but not for the 1954
distribution so uniformity of procedure was retained in this manner. These
values indicate survivors are much less mobile than all firas and have be-
come even less mobile since 1954. Vo eignificant declines have oscurred
for all firms. Thus the present high level of extants from the grain
industry has accounted for the present level of firm mobility. A subse-
quent analyels of mergers will reveal the causes for fira deaths.

The previous mobility discussion emphasized relative volume changes
of firms. Another measurement method was employed that focuses on firms'
changing industry rank (20). This method studies the rank-shift pattern
of firms by identifying changes in each firm's rank in the time interval.
The procedure involved classifying the top 100 firms into 20 classes,
each olass width being 5. The top 100 had combined volumes of 87% of the
industry. A transiticn matrix was set up to observe firm movement to

different rank classes. Complete rigidity would be indicated by a single
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Table 33. Percent of firm mobility relative to the
perfectly mobile industry

1954 1960 Equilibrium
Survivors 29.97 21.56 19.10
All Firms L4 66 W4 .63 4,05

diagonal of fives. A summary of rank changes is presented in Table 3.

The transition matrix indicated a slight majority of rank falls
occurred between the ranking of 11 and 55. A majority of rises occurred
between the ranking of 56 and 95. Table 34 indicates that 755 of all falls
were less than 2 classes in magnitude while 67% of all rises were greater
than 3 classes. To gquantify the variation from the diagonal, a correlation
coefficient was computed to be .77. This value understates industry
fluidity for three reasons: (1) firm deaths could not be incorporated
into computations, (2) the movement of firms below rank 100 were not in-
cluded, and (3) the variation did not account for intra-class movement.

A comparison of the average percentage volume change necessary to
move a firm to one higher class was made with the aggregate percentage
volume change of the top 100, This comparison was necessary to insure
that minor differencees in growth rates did not produce wide jumps in rank-
ings. The top 100 increased total volume by 25F while the average per-
centage increase in volume necessary to move up one class was 52f. Thus
we can be assured that the observed rank changes required growth rates of

much greater magnitude than the average rate of growth, Although no norm
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Table 4. FExtent of change in rank-group position between 1954 and 1960

Humber of firms that
Amount of Change

(number of classes) Rose Fell Same Total
0 - - 15 15
1 7 15 - 22
2 2 10 - 12
3 - 1 - 5
i 2 ] -— 2
5 - 0 - 3
6 3 1 - h
7 0 1 o 1
8 2 1 - 3
9 1 3 - 2

10 1 1 - 2

11 X ¥] —-— 1

12 0 2 - 2

14 0 0 - 0

15 o - il - "

Total®? 27 33 15 75

%Four firms fell below class 20, and 21 firms left the industry.

exists by which to interpret the correlation coefficient, its value and
the supplementary reasons for understatement of industry fluidity lead
to the conclusion that industry structure is much less than completely
rigid, especially when births and deaths are included.

Dynamic analysis of growth processes

Attention is now directed to a discussion that logically follows
the mobility analysis. That is, given the present level of firm growth,
what are the primary growth processes? The previous analysis of diversi-

fication tendencies armong firm sub-groups will be supplemented with an
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aggregate regional amalysis. Further, the Narkov model will be employed
to determine the rate of diversification changes as equilibrium is attained.

Analysis of the stochastic transition matrices of spsclalization
ratios for all survivors, Table 36, and all firms, Table 37, reveals the
predominate specialization or diversification tendencies within the dis-
tribution, Table 35 gives the specialization class limits employed in
these matrices. The survivor matrix, Table 36, confirms an initial hy-
pothesis that diversification and specialisation are not mutually exclusive
growth characteristice for the aggregate distribution.

Table 3 for survivors suggests that firms in the B specialisation
elass in 1954 had net predominant effects of specialization movements. The
results in this matrix are solely in terms of number of firms, the firm
size factor being unaccounted for. The most diversified firms in 1954
tended to increase specialization a great deal more than the most speciale
ized tended to diversify. In an atteapt to relate size to diversification
tendencies, both the top 50 and 2nd largest 50 survivors' specialization
ratios were traced (Tables 38, 39). For the top 50 firms, the most highly
specialized firms tended to stay specialiszed. Those firme in the second
highest class displayed predominant diversification tendencies while firms
in the other classes tended to increase specialization.

To test the adequacy of the arbitrary class limits, new limits were
set up employing equal class intervals for the top 50. The results are
not shown, but they were guite similar to those previonsly assessed. The
second top 50 firms analysis, Table 39, employing both limit schemes led

to similar results as the top 50, as well as indicating that the class
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Table 35. Class limits for transition matrices in
terms of specialization ratios

Class Iimits
A -9? - 1.00
B B85 = .96
C .60 - -8’#
D B0 - 59

Table 36. OSurvivors' matrix of specialization ratios

A B_ g - |
A 86 06 04 «Ob
B 5 7 $30 .05
c A7 A2 . 5b 17
D 13 Ob . 54 .29

Table 37. All firms' matrix of specialization ratios

0 A B ¢ D

0 0 75 .07 .09 .09
A 40 .51 0k .02 .03
P .28 B Wi 22 .03
¢ .28 12 .09 .39 .02
D .29 .09 .03 .38 .29
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Table 38, Top 50 survivers' matrix of specialization

ratios
A B c ]
A « 90 05 0 .05
33 17 «30 ]
¢ ol5 e o5 .08
D 0 0 6 54

Table 9. 3Second top 50 survivors' matrix of speciala
ization ratiocs

A . c D
A 57 .08 .03 .02
i 63 13 2 0
c o3 33 «33 0
o .50 «50 0 0

limits were adequate. Dlversification tendencies for the top 50 appear
to be similar to those of smaller firms with one exception. The larger
firms not highly speclalized do not increase specialisaticn at as high a
rate as do smaller firms,

The hypothesis to be tested is that incresses in specialty opera-
tions will predominate through time for those firms not iaitially in the
highest speclalty class while most of those initially highly specialized
will tend to diversify. To test this hypothesis the relative frequency
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distributions were calculated for various groups of firms for 1954, 1960
and equilibrium, The relative frequency distributions for survivers are
given in table 40. Classes F and D illustrate a depleticn of frequency
with compensatory increases in classes A and C, Table 41 includes births
and deaths, and in all classes but A, a tendency toward depletion of fre-
quency existed., Table 42 is for the top 100 survivors and illustrates
similar results to all firms.

Table 42 is very important for formulating conclusions since the
results in Tables 40 and 41 are heavily blased toward characteristic
changes of small firms due to the large number of small, highly special-
ized firms represented in the latter matrices. If the results for the top
100 had been different than for all firms, the conclusions developed from
survivors and all firms would have been less interesting since the top 100
controls about 87 percent of industry volume., Thus the hypothesis is not
rejected. Increases in specialty operations will predominate under
existing growth processes, Many firms are continnally moving from the
highest specialty class to more diversified classes, but since more firms
are becoming or remaining highly specialized, the predominancy, in terms
of number of firms is toward greater specialization. The tendency, in
terms of total firus, and weighed by firm volume, is toward increasing im-
portance of diversificstion., The latter conclusions were developed pre-
viously in this study.

Another relationship that was tested was due to OJort (14). Gort
has inferred that diversification 1s related to congentration in that
diversification would be more likely to oceur if the primary activity were
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Table 40. Frequency distributions for survivors

1954 1960 Equilibrium
A 59.4 60.8 €1.9
B 10.6 8.3 8.2
c 18.9 2.7 21,0
D 1.1 9.2 8.9

Table 41. Frequency distributions for all firms

1954 1960 Equilibrium
A €3.7 64,8 67.5
B 9.4 8.0 7.8
c 16.8 18.2 15.9
D 10.1 9.0 8.8

Table 42, Frequency distributions for the top 100

1954 1960 Equilibrium
A 57.0 61.0 68.7
B 14,0 11,0 10.5
c 16.0 19.0 15,7

D 13.0 9.0 6.1
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in a relatively highly concentrated industry. Frequency distributions
were set up relating the extent of firm diversification (change in product
mix) and the lsvel of concentration within the primary product industry.
The level consisted of ranking the £ industiries by level of concentration,
There was a distinet correlation between specialization and level of con-
centration, That is, specialization tended to occur in those industries
of relstively lower concentration. Firms whose primary activity waz in a
relatively higher concentrated indusiry dieplayed only a slightly greater
tendency to diversify than did other firas.

Gort has indicated (14, p. 66) that diversification being a form of
investment andi therefere contributing to total firm size and the ability
of large firms to raise investment funds contributes to the positive re-
lation between size and diversification. However, there was no obgervable
relationship between diversification tendeicles (defined as change in pro-
duct mix) and the sige of the firm. There was, however, an observable
relationship between the size of firm and diversification tendencies when
diversification was defined to be an increase in the heterogeneity of
markets served.

The relationship between diversification tondencies and firm rate
of growth was tested in the belief that "a rapidly growving, and hence
more successful company is under some circumstances likely to diversify
more” (1%, p. 75). The hypothesized positive relation between growth and
diversification was tested by multiple regression aceording to the
following model:

R TR (20)



I = The change in rank between 1954 and 1960.

%) = The change in average plant volume.

i, = The change in specialization ratio.

The coefficlents were somputed for various sige classes of firms. The
results are shown in Table 43. All equations yielded significant F

tests at the .01 level., The X; variable was utilized in a prior analysis.
The coefficients for the iy variable show the observed relationship bee
tween changes in rank and changes in specialization. The regression co-
efficients and partial correlations provide a guod sumsary of diversifi-
eation tendencies. The largest firms showed a small positive relationship
between rank change and specialigation. A substantlal volume increase was
necessary in all cases to increase firm rank, Diversification was Lhe
tendency for the next 74 firms while the smallest 64 firms predominantly
specialized when inereasing rank. Thus as previously indicated there is
no apparent relationship Letween size sad diversification tendencies.
Progessors tonded to speclalize while merchandisers tended to diversify
when inecreasing rank, Computation of average rank changes for firms in
the various 1960 size categories permitted observing the relationship be-
tween rate of growth and diversification tendencies. igain, ne apparent
relationship existed. Une must not be misled by the growth measure,
change in rank. The negative averages were associated with average volume
inereases. Further, these calculations are for the 1960 size group.
Since these are not 1954 sise groups, the averages cannot be inierpreted
as growth characteristics of various size firms, It would be necessary to
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Table 43. Caleulated multiple regression statistics for NCR graln
industry firms

Partial Ave.

Corre- Rank

Group of surviving firms® o< 5, B lations  Change
Largest 50 in 1960 - 44 -,00° .03 019 - bk

Rank 51-125 in 1960 145 0268 .05 -0 - .99

Rank 126-190 in 1960 <3.09 «.079® .28° 217 el.b2

Largest 20 1960 processors - .03 -,001° 210 437

Grain merchandisers, 1960 -2.07 -.001°®  -,03 -.010

Grain processors, 1960 1.3  -,009° T 125

8o births or deaths included.
b81¢nifioantly different from zero at .01 level.

calculate these averages for thre 1954 group before conclusions were formed.
In fact, previously in this thesis it has been shown that smaller firms
have grown relative to large firms,

To ascertain the effects of another growth process, mergers, on
the relative inequality of the firm distribution, it was necessary to have
data on the identity of all participants of the merger process for both
time periods. This analysis helps explain the decline in relative in-
equality, and thus overall concentration, as was indicated in Table 28,
The overall effects on the 1954 and 1960 distributions due to merger
activity were determined by two factors: (1) the variance changes of all

firms engaged in mergers, and (2) the effects on the parent distribution
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Table 44, Calculated statistice of firms involved in 1954.1960 mergers

Lefore Hargorsa After Mergers
(1954) (1960)
Acquired Firms Total Total
Number 45 75 29
Hean® 2.28 .54 5.38
Variance® 5.66 6.25 4,03

®Acquiring firms were not all in operation in 1954, due to a
complete reorganization of 2 or more firms into a new 1960 firm, in certain
cases.

“In units of Log to the base 2, from working mean of 453,600 bu.

due to merger activity. Table 44 gives the statistics of firms directly |
involved in the merger process. The rate of merger activity was 22% of
total 1954 firms. A significant decline in the variance was recorded as
well as an increase in the average size firm., The effects of mergers on
the relative inequality of the size distributions over time is given in
Table 45. The overall merger effects were broken into the effects of the
acquired firms on the 1954 distribution and the effects of the acquiring
firme on the 1960 distribution. The latter effects were somewhat different
than the former since 6 acquiring firms were entrants to the industry and
the remaining 23 were industry survivors. To determine the merger effects
on the 1960 distribution due tu acquirers, it was necessary to resove the
acquired firms 1960 volume from the 1960 acquirers' volume. The variance
inerease, row 4 minus row 3, due to mergers developed by the merging of
very large firms with those near the mean size. Still, relative inequality
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Table 45, Effects of 19541960 mergers on the vari-
ances of firm sizes

1954 Total 6.888
1954 Total, Subtracting acquired 7.2
1960 Total, Subtracting Acquirings'

1960 Acquired Volume 6.31
1960 Total 6.56

8In units of Log to the base 2, from working
mean of 453,000 bu.

declined because firms not involved in mergers regressed toward the mean
size and had a greater compensatory declining effect on the variance.

These effects were similar to those observed in the concentration ratie
analysis though not identical. The reason for this was that variance
analysis considers a different aspect of structural change, although they
are substituted for each other for formulating general conclusions,
Changes in the varlance were caunsed by changes in firm volume while changes
in cencentration ratios are caused by changes in firm volume relative to
other firms, The latter deals with changes in proportions while the

former, merely volume changes.
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SUMMARY, CONCLUSIONS, AND SUCCESTICNS FOR FURTHER STUDY
Summary and Conclusions

Dominance characteristies were evaluated for buyers of grain, both
merchandlsers and processors, and indicate decreasing buyer concentration
for the largest firms controlling 797 of 1954 volume, However, this de-
concentration developed primarily becsuse the largest firm had a substane
tial volume decrease. The effects of this change, as well as minor changes
by other large firms, were reflected by cummulative statistical measure-
ments through the largest 25% of firms to indicate the decreasing concen-
tration. A decrease in the relative ineguality of the entire size dis-
tribution indicated decreasing concentration for the industry. Industry
deconcentration tendencies were comprised of unigue changes by different
size firms.

The above tendencles of the largest 25% of firms were assoclated
with:

1. A high degree of size stability,

2. tendencies to specialize, and

3. mergers with small firms that, in itself, caused an increase

in average size and concentration.

The smallest 75 # of industry firms increasing concentration was
associated with:

1. higher rates of size mobility relative to lnrge;fir-s and very

sivilar to those in the defined perfectly mobile industry,

2. tendencies to grow relative to the largest 257,
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3. a high percentage of firm entrants and extants,

4, a net tendency to inecrease rank, and

5. tendencies for the smallest firms to specialize while the
51=125 ranking f{irms tended to diversify.

In total NCR grain firms tended to:

1. have quite high but non-changing size mobility ineluding births
and deaths, although survivors became much less mobile,

2. increase the importance of multi.plant operations,

3. increase the importance of cooperative form of owmershlp,

4, specialize to a slight extent,

5. decrease concentration slightly, and

6. increase relative inequality by mergers, although merger
effects were not sufficient to prevent the slight decline in con-
centration.

Analysis of seller concentration indicated:

1. GUrain processors, in total, decreased concentration although
four industries inereased.

2. In total, processors tended to specialise although the bulk of
processing volume ie being controlled by more diversified firms.
3. Orain merchandisers deconcentrated.

4, In total, grain merchandlisers tended to diversify.
Suggestions for Further Study

limitations on the present study suggest several areas for possible

further investigation. Briefly, these areas are thought to be:
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1. Ixpansion of the scope of s'udy to include all phases of grain
marketing is necessary to more completely analyze structural aspects
of the grain industry.

2, YNorms for structural analysis need to be defined more completely.
3. HMHore complete conduct and performance analysis of highly concen-

trated industries is necessary to supplement structural analysis
implicaticns.

4, More refined mathematical models are necessary to realistically

evaluate struetural changes and projections.
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1. DMstritution of grain for flour milling (.02) 1954-60

00 01 02 03 04 07 12 13
4 largest 1954 27.6 7.7 88,0 14,5 2,3 ce o= ==
1960  43.0 2.0 B0 1.3 26 ee = e~
1960 2.1 1.7 A45.2 Bl 17 e e ==
20 largest 1954 28,2 4.8 55.9 8.7 2.8 aa  me e
1960 7.5 1.6 51.0 5.2 1.5 cae  we -

2, Distribution of grain for ollseed processing (.03) 1954-60
00 01 02 03 04 07 #2 13
b largest 1954 5%.9 2.3 BeS5 29.6 0,01 == 4,7 o=
1%0 5299 7.1 —— JB.? 1-2 - - -
8 ltl‘pllt 195“ 1.2 8.3 12-9 32.5 1.8 — 3.3 -
1%0 h?-? uoé bo? 3305 1.0 - 305 -
20 largest 1954 3.9 7.9 134 W7 24 e 2,7 ==
19& 3901 ‘06 9-5 W.9 3.3 - 206 bt




3. DMstribution of grain for feed manufacturers (01) 1954-60

00 01 02 03 Ob 07 12 13
1960 13,0 52.] ecee 106 4.2 e o= -
8 largest 1954 12,2 33,7 18,9 15.9 17.6 «= == ==
1960 $2.1 21.3 0.3 23.8 1 o= o aa
20 llrpit 195“ k309 18-3 12.1 18.1 7.0 - - o!?
1%0 Mc? 16-“’ 1".6 1?05 7.0 - 102 -
b, Distribution of grain for wet corn milling (12) 1954-60

00 01 02 03 ob 07 12 13

lm 1.8 00, - 1‘.‘03 002 . ”.2
8 1"‘..t 199 003 - B 15.6 - - moa 3.2
1960 1.4 04 .- 11.2 0.2 -- 80,8 6,1
20 largest 1954 0.3 - - 15.3 == -- 81,3 3.1
1960 1.6 l.] - 10.9 0.2 <= 80,6 5.7




5., Distribution of grain for dry milling and cereal mfg. (04) 1954-60

00 01 02 03 04 07 12 13
4 largest 1954 5.0 11,8 4,7 Bl 705 we o= o=
1960 3.0 T - 158 77.2 oo o= =
8 largest 1954 5.6 16,2 25.1 7.8 4548 co o  a=
1960 7.9 13.0 14,1 25,8 39,2 a=  ee -
1960 13.7 10,0 14,5 26,2 28.0 -- 5,1 2.4
6, Distribution of grain for malting and brewing (13) 1954-60
00 01 02 03 ok 07 12 13
4 largest 1954 11.9 -- - -— - - 1%.2 73.0
1960 747 w= ee e- 5 == 32,0  59.7
8 largest 1954 8.5 12,2 .- - -- - 9.9 69,4
1960 705 " b - .“ - 32.9 59-2
20 largest 19586 16,8 9.5 9.9 - - - 7.0 56,9
1960 6.9 - - b 13 - wo? 62.5




7. Distribution of grain for distilling and aleohol mfg. (07) 1954-60

4 largest

8 largest

20 largest

1954
1960

1954

1960

1954
1960

00

52 06

b4 .8

§3.2

40.6

43,2

101

01

0z

Only 6 firms in

03

1960

0k

——

07 12

475 «w

55.2 ==

56,6 «=

5?-3 e

56,8 =
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