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Chapter 1

INTRODUCTION

Agriculture is the number one industry in the state of Kansas,
Over the past four decades, this industry has been, also, one of the
state's most changing industries. In 1980 the Kansas farming sector
operated with 50 percent of the number of farms of forty years ago (8).
The remaining farms are getting larger, more highly capitalized, and
more specialized,

Transition from small self-sufficient farms to highly commercial
farms is going on each day. The expansion in the farm firm is generally
characterized by increasing the proportion of capital to labor and
that of variable capital to fixed capital.

Among other factors, economies of size, labor-saving technologies,
market conditions, and land values are considered the driving force
behind the farm concentration (fewer, but larger).

The direction and the speed of the changing farm structure
are always associated with public concern. The concern has intensified
in recent years due to a growing specialization and industrializatiom
of agriculture,

Inflation of land values, increases in capital requirements
beyond the means of young farmers, the continued increases in size
and decline in the pumber of farms, as well as continued release of
labor from agriculture are some of the factors contributing to public's

concerns.



The ongoing changes in the structure of agriculture not
only affect the farming sector, they have an impact in other sectors
of the economy as well. Capital intensive agriculture and the
corresponding decline in the farm work force and population have had
an impact on the economic and social viability of rural communities.

Underlying forces to changing the size of farms are the
declining per unit costs of operation as farms expand in acreage or
in numbers of livestock. Since many of the changes leading to size
economies are of relatively recent origin the degree and the range
of potential cost saving economies is not known for Kansas farms.
Thus, the objectives of this study are: to make an empirical
evaluation of economies of size of Kansas farms as a whole, and for
different types of farming (cash-crop dry-land farms, and cash-
crop irrigated farms) and for different locations of the state.
The study compares Kansas farms according to their level of income
(gross income), farm size (crop acres), age of operator, and by
state's Farm Management Associatioms.

In addition the study deals with farm structure and charac-
teristics of Kansas farms tracing the changes over time. The years

considered are 1973, 1975, 1977, and 1980.



Chapter 2

REVIEW OF LITERATURE

2.1 Theoretical Considerations

The concept of the economies of size comes from the economic
theory of the firm under perfect competition: the concept relies
on a rigorous set of assumptions describing the relationship between
firm size and its efficiency.
Economies of size are usually described in terms of short-
run and long-run cost situations. The short-run period is assured
to be long enough to permit changes in output which are technologi-
cally possible without altering the firm size. The long-run involves
a longer time period, that can allow for types of adjustments both
in degree of resource utilization, and firm size. Thus, short-run
cost economies are resulting from changes in the degree of intensity
with which the fixed resources are utilized. Long-run cost economies
are resulting from the efficiencies obtained by changing firm size.
This concept is illustrated in Figure 2.1. It explains the
hypothetical relationship between short-run and long-run cost curves.
The short-run average total cost (SRAC) is the average
total cost TC (fixed and variable), per unit of output (Q). That

is SRAC = EE. The long-run average total cost (LRAC) is the total

Q

costs TC (no fixed costs, because all inputs are variable) per

unit of output (Q).



The relationship between SRAC curves and LRAC curve

Short-run average cOSt curves

Cost/revenue ratio

/

Envelope curve

Q

OQutput (dollars of gross income)

Figure (2.1)

The short-run average total costs relationships assume one
or more inputs are fixed in the short-run. Adding more variable
inputs to fixed inputs, results in increasing output rates, and
average costs per unit of output initially decline sharply because
the associated fixed costs are spread over more units of output.
At some point, average cost curve levels off and then rises again
due to diminishing returns to the variable resources. This gives
an answer as to why the typical short-run average cost curves have
a U shape. In Fig. (2.1), each firm size is represented by a

separate short-run curve, SRAC, SRAC2, SRAC3....



The long-run average cost curves assume that all resources
are variable--including firm size. In the long-run firms can increase
their levels of output, either by changing the intensities with which
any existing sizes are used, or by changing the size of their plants.

From Fig. (2.1), it can be noticed that the long-run average
cost curve is composed of points belonging to various short-run
average total cost curves. The long-run average total cost curve
is tangent (envelope) to the short-run average total cost curve at
that point, which is common to both curves. The tangency point
does not occur at the minimum point of the short run average total
cost curve, except for the short-run average total cost curve, which
corresponds to the optimum firm size., The optimum firm size is
defined as that size which enables the firm to produce at the minimum
possible long-run average cost.

Sometimes, long-run average cost curve is called a planning
curve, because it indicates the minimum possible cost at which the

firm can produce any particular rate of output.

2.2 Empirical Studies

Fconomists have used a number of different approaches in
their attempts to improve our understanding of direction and speed
of changes that have taken place in agricultural industry. In their
understanding, cost economies occur when inputs can be substituted
for each other. Labor-saving techmology, which has become accepted,

and available is still being the catalyst of farm concentration.



Some economists have studied farm structural changes by using number
and size of farms, and how they change over time. John T. Scott
stresses that "farm size distribution is important for policy purposes—-—
for local communities, for professional farm management, for credit
institutions, for farm supply business, and for businessmen handling
the marketing of farm products" (15, p. 2). Other economists measured
the efficiency either by average total costs curves, or by cost/
revenue ratios. Among those economists, Madden, reviewed various
economies of size studies for different types of farming, and for
various locations in the United States. In addition Madden assimilated
those studies in his often cited report "Economies of Size in Farming."
Madden pointed out that the typical long-run average cost curve

reaches a minimum at a relatively small size of operation and remains,
more or less, constant through the very large size (10). Tweeten
attempts to show the persistence of low-resource returns in agriculture.
He also shows the decreasing range of average costs for farms with
relatively large yearly gross sales (economic class I and II farms).
His study indicates the problem of "dualism" in American agriculture.
According to Tweeten most size economies in 1969 were achieved

by class II farms, with gross returns of 40,000 and above. For

larger farms (econ. class I) the advantages from farm size enlarge-
ment become less significant. Small farms do not recover their
expenses. Tweeten emphasized that 'small farms survive by accepting

a low return on their labor and equity capital" (16, p. 187).



Some other studies have substantiated Tweeten's results,

B. F. Hall and P. Leveen in California argued that the long-run
average total cost curve is relatively flat after its initial rapid
decline. 1In addition the& found that some other factors, such as,
resource quality, management, and the overall institutional structure
are also important in declining production cost (6).

Some other economists emphasized that farmers are influenced
in their decision making more by farm income than by decreasing
production costs, and that no cost advantages exist for having larger
farms. According to T. Miller, G. Rodwald, and McElroy that "increas-
ing farm size does not necessarily mean increase in farm efficiency
or productivity. In fact small farms in many field crop regions
are nearly as technically efficient as large farms, and farmers
of all size of operation tend to enlarge their farms in search of
higher income rather than to increase per unit cost efficiencies"
(11, p. 7).

Because of rapid changes in the United States farm structure,
some economists have attempted to predict the farming situation
in the near future. The transition from small farms to larger ones
will continue for the rest of this century. By the year 2000
the largest farms, one percent of all farms, will account for
about a half of all farm production. Small farms, which are 50
percent of all farms, will produce only one percent of all farm

production (9).



Until 1970 public programs were favoring large farms and
they have encouraged farm enlargement, although they were initially
aimed to benefit small farms and to allow family farms to stay
in business (17).

Changes in market system such as, increasing purchases by
processors directly from farmers, greater use of contractual arrange-
ments, and the associated decline of local market, influenced the
access of smaller farms to markets. Hence, smaller farms could not
interact in an increasingly complex coordinating, structure (5).

Kansas, as a leading producer of some agricultural commodities,
too, has been subject to farm structural changes. Between 1969 and
1978, the number of Kansas farms has declined by 10.5 percent, that
is from 86,059 to 77,091 farms. That decrease is less than the
U.S. average, 19.0 percent, from 2,999 million farms in the U.S.
in 1969 to 2.428 million in 1978. The average Kansas farm increased
to 619 acres in 1978, up 75 acres since 1964 and 45 acres since 1969 (13).

While family ownership increased from 82.7 percent of the
total in 1969 to 88.3 percent in 1978, partnership remained, almost,
unchanged at 9.5 percent. But the number of corporations increased
three fold from 328 in 1969 to 1,478 in 1978 (13).

The average age of Kansas farm operators in 1978 was 50.5
years, seven months less than the average age of Kansas farm operators
in 1969 (13).

When S. Zenger and B. Schurle tested the impact of diversifi-

cation of farm risk, they concluded that crop production costs per



acre, operator's age, rainfall and diversification were not signifi-
cantly related to income variability (19).

In Western Kansas, the rural population is already sparse.
Shrinking farm numbers and increasing farm size, in that area, indicate
considerable reduction in farming opportunities likely in the near
future (12).

In spite of the trend towards larger and fewer farms, there
are signals that there will be a room for small farms expecially
when operators of small farms find opportunities to supplement their
incomes by off-farm employment. Stimulation in economic growth
in local industries and services would increase off-farm jobs for
small farmers (14).

One has to appreciate that empirical studies can not include
all relevant factors affecting farms and farm production. In addition
they are limited by areas and type of farmings. 1In this aspect
F. Orazem and J. Doll stress that,

While empirical studies are usually applicable

only to specific areas and enterprises, they do
furnish some general guidelines for anticipated out-
comes for the same enterprises in other areas. More
important, such studies are time-dated; they are based
on specific production practices and technologies used
during a given period of time (3. p. 225).
Time is extremely important because technology and production

methods can be changed from time to time, and thus affect the nature

of cost relationships and size economies.



Chapter 3

KANSAS FARMS OVERVIEW

3.1 Farm Numbers

The 63rd Anual Report and Farm Facts (7) indicates that in
1920 there were 167 thousand farms. That number dwindled to 72
thousand farms by 1980. Figure 3.1 and the data in Table 3.1 trace
the magnitude of this trend.

Since 1920 Kansas farm numbers have been on the decline.
The decline was relatively slow until 1940, when it intensified in
each decade; from 4.2 percent between 1930 and 1940 to 21 percent
between 1960 and 1970. Between 1970 and 1980 the percentage decline
of farm numbers was less intense, 17.2 percent. However, during
the three decades, the farm numbers shrunk by 56.67 percent.

Acceleration of the percentage decline in farm numbers since
1940 was mostly due to technological innovations in farming, which
appeared about 1940 and became widely available and accepted in latter
years (1). The slowdown of the decline of farm numbers continued
through the decade of the 1970's and early reports indicate even a

slight increase in the number of farms for 1981.

3.2 Farm Acreage

The decline in farm numbers has been accompanied by an increase
in the size of farms. Farm enlargement has been possible because of

improved labor-saving technology and availability of more efficient

10



11

MSBCR OF FRRMS AND RVR. FRAM SIZC
FOR THE FERIDD 13£06—-1380

G T ARMS (GG0)

570

/
| NUMER SF FARMS / '
_ _  AYR. SRA% SIZC /537

. \ / r

/
\h l'.."‘!
(ap] (@8]
(@] ~
S1ZF (HCRL)

T
[ -
~
(o]

I ARM

|

Fd 37

=
()
AVERAGT

370

3RC ACFZRT ANC FARY SRCTS 1373

e G
C 198C 137G 19&252
B .

Figure 3.1



12

‘6/6T S319ed waeg pue 1aodsy pagg SYJ woij paldeilXs air BIBQ

0%° %02+ 00°¥8Y Iy ¢e- 00Z ‘8% CG 9T+ 699 Y LT~ L 0861
Ev°LS + 00°6ST 09°0- 006 6% 88°G7+ LAY 6°02- L8 0L6T
0s°Es + 00°TO0T 6<°0- 00Z “0S £6° T+ 96Y [A 0Tt 0961
86°CCT+ 08°69 LL™ 9+ 00S °0S 18R WA RLE 60°ST- Sttt 0561
L2 6t - 165762 GG+ 002 “8Y L0°L + £0e = 6ST ov6T1
50°¢ - 9¢ "8y e e+ 000°LY Y0°% + £8¢ 9°0 - 991 0c6T
- 0£°79 s 00%°SY e eLe s L91 0Z6T
98uey) % sieTTOoq s8uey) % s219¥  (000) aduey) % 8910V aduey) ¢ suwieg (000)
810y iad Burpring smwieyg JO
3 puel Jo anTep suied UT pueT] 2z1g a8eaaay swagq JO Ioquny ieag

*086T-0Z6T1 POFI=2d 3yl 1oy Surpling pue pue] Jo
anTep pue ‘smieq Uy pue] ‘9zys wiejg ‘swivg JO Ioquny

*(1°¢) =19=1



13

management. Figure 3.1 and table 3.1 provide data that reveal the
impact of this land consclidation on acres per farm in Kansas. 1In
absolute terms, farms were on the average 2.45 times larger in 1980
than in 1920. In 1920 Kansas farms measured 272 acres on the average;
in 1980, 667 acres was an average size. During the decade of the
1930's, percentage increase in average farm size was 7.07 percent.
This percentage jumped to 23.43 during the 1940's. The increase

in average farm size reached a peak of 25.88 percent between 1960

and 1970. For the next decade (1970's), the percentage increase

in average farm size slowed down and it dropped from 25.88 between

1960 and 1970 to 16.55 percent during the 1970's (Figure 3.1).

3.3 Land in Farms

While the number of farms, and the average farm size changed
dramatically during the last six decades, the land in farms fluctu-
ated very little, between -4 and +4 percent. Data in table 3.1 show
the undergoing changes in land in farms. The land in farms increased
by 6.2 percent between 1920 and 1980 (table 3.1).

One can conclude that the amount of land in farms is not
significantly affected by structural changes in Kansas farms; when
farm numbers shrink, and farming units get larger, the total farm

land remains intact.

3.4 Value of Land and Buildings

Figure 3.2 and table 3.1 are of great help in visualizing

the value of land and buildings, and how their values have dramatically
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changed over time. During the 1920's, 1930's, and beginning of
the 1940's the value of land and buildings was in continuous
decline. Decreasing the value of land and buildings during those
years caused by the great depression, followed by World War II.
People at that time, because of uncertainty and other factors,

had lost motivation of buying and/or investing any assets into
farming. The value of land and buildings reached a bottom between
1930 and 1940, when it was 29.51 dollars per acre. However, the
value of land and buildings increased sharply in each decade. The
largest rise in the value of land and buildings was during the
1970's. In 1920 the per acre value of land and buildings was 62.3
dollars. This value has increased to 484 dollars by 1980 in terms

of current dollars.



Chapter 4

PROCEDURE AND DATA

Data for this study were obtained from the K-MAR-105 Whole-
Farm and Enterprise Data Bank and Retrieval System. These data
contain approximately 216 variables per farm, including financial
information, measures of size, and other information, that helps
describing the farm for approximately 1,300 to 1,500 farms for
the years 1973 through 1980. These data are stored in a computer
tape in such a way that the user(s) can obtain whatever information
is required; quickly, and easily. Computer techniques (in this
case SAS) can be used to generate and obtain needed information.

Almost all of the farms for the years 1973, 1975, 1977,
and 1980 were chosen to be analyzed for this study. In other
words, the number of farms for this analysis was 1498, 1470, 1493,
and 1333 for the years 1973, 1975, 1977, and 1980, respectively.

Of the several approaches that can be used to study economies
of size, an approach similar to Tweeten's approach is used for this
study. The long run average unit cost curves throughout this study
are obtained by computing for each economic class the ratio of all
costs (all farm costs plus unpaid family labor plus 6 percent charge
for current and intermediate and long-term assets [4]) divided by all
returns (all farms' incomes plus government payments). Tables and
graphs as well as results of this calculation are presented in the

next chapter.

16
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For studying economies of size and for comparing farms with
respect to their level of income, farms are classified into six
economic classes. Farms, also, were classified according to their
size (crop acres), their location (associations), and age of
operators and compared to farms with respect to mentioned variables.
Cost per acre was calculated for whole farms for 1973, 1975, 1977,
and 1980.

To ascertain the changing characteristics, and structure
of farms by different income levels, and by different types of

farming, per farm averages and percentages were calculated.



Chapter 5

RESULTS AND DISCUSSIONS

For this study; farm size was measured by gross farm income
{(all farm income plus government payments). The long-run average
cost curves were calculated using the study method described in the
previous chapter. Each long-run average cost curve i1s an average
within an economic class of farms but it is also a marginal cost
curve among economic classes.

Each figure depicting the cost economies in the next sectionm,
shows along with the long-run average cost curves, straight lines
at $1.0. These lines represent the break-even points; costs equal
incomes, without any loss or any gain. The lines, also, indicate
the average and marginal revenues. The difference between each long-
run average cost and the line at $1.0 reveals the positive or the
negative profit of each econmomic class farm, depending whether the
long-run average cost curve lies below or above the 1.0 line.

5.1 Economies of Size of Kansas Farms
(All Farm Management Association Farms)

Results of studying economies of size of Kansas Farm Manage-
ment Association Farms are summarized in Table 5.1 (a more detailed
information is given in Table 5.5). TFigure 5.1 contains four long-
run average cost curves (LRAC) indicating economies of size for the

years of analysis: 1973, 1975, 1977, and 1980. As shown, the LRAC

18
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for the 1973 is the lowest curve, while the LRAC for the 1980 is the
highest one. The LRAC for the 1977 is located above that for the
1975. This generally explains that the profitability of Kansas farms
was decreasing from one year to another. Farms of 1973 were more
profitable than farms of 1975. Farms of 1975 were more profitable
than those of 1977, and so on. This indicates that costs have been
increasing faster than the farm's gross income for the time period
of 1973-1980. The index of prices paid by farmers increased during
this period by 95.00 percent, while the index of prices received by
farmers increased by only 37.43 percent. The ratio of the index

of prices received by farmers and the index of prices paid by them
was 1.28, 1.03, 0.90, and 0.88 for the years 1973, 1975, 1977, and
1980; taking 1967 as a base year (18).

The LRAC curve of the 1973 is relatively flat with cost
declining by $0.16 per dollar of gross income over the entire range
or economic classes of farms; table 5.1. In 1973 smaller farms achieved
nearly all of the cost efficiencies obtained on larger farms. Small
farms with gross income of less than $40,000 (class I) had to give up
on the average $0.75 to generate $1.0 of gross income, while larger
farms, with gross income over $280,000 {class IV) appear to be the
most efficient, with $0.59 cost per dollar of gross income in 1973.

In 1975, the gap between small farms and large farms became
significantly wide. Small farms (class I and class II) could not
recover their expenses. By class III farms, the break-even points

are achieved. As shown in figure 5.1, the LRAC curve for the 1975
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has very little slope for larger farms (class IV through class VI)

but it turns up to a great extent for smaller farms (class I through
class III). As farm size increases, fewer economies advantages occured.
Smaller farms (class I) lost, on the average, $0.37 for each dollar

of gross income, while larger farms (class VI) gained, on average,

$0.18 for each dollar of gross income.

There are a lot of similarities between the LRAC curves of
the 1975 and the 1977. The LRAC curve of the 1977 slopes sharply
downward between economic class farm I and economic class III. Beyond
this (class III), the LRAC curve of the 1977 is more or less flat.
Small farms could not recover their costs, and their loss was $0.38
per each dollar of gross income. In the same year, larger farms
(class VI) were the optimal ones, with the cost per dollar of gross
income of 0.91.

The LRAC curve of the 1980 shows that the gap between small
and large farms is wider than ever. Cost per dollar of gross income
of small farms (class I) was 1.74, while it was 0.99 for the large
farms (class IV). In 1980, only class VI enjoyed some cost efficiencies.
The remaining economic classes of farms suffered losses. The LRAC
curve of the 1980's shows a slight slope between the third and the
sixth economic classes of farms. The portion of the LRAC curve
between the first and the third economic class has a very sharp slope.
5.2 Economies of Size by Type of Farms

(Cash-crop dry-land farms, type 1
and cash-crop irrigated farms,

type 2)

Evaluating and comparing economies of size for Kansas Farm

Management Association cash-crop dry-land farms--Type 1, and cash-crop
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irrigated farms--Type 2, for the years 1973, 1975, 1977, and 1980,
was made and the results summarized in table 5.2 (and in greater
detail in table 1, appendix ) and illustrated in figure 5.2.1.
For clarity, figure 5.2.2, and figure 5.2.3 are added to indicate
the results of type 1 and type 2 farms, separately.

In general, larger sized cash-crop dry-land farms for all
years of analysis did not enjoy substantially lower cost per unit
dollar of gross income, when compared to medium sized farms. Thus,
cost-gross income ratios generally fall sharply over the first two
or three smallest economic classes of farms and then leveled off,
or even rose slightly.

The entire LRAC curve of the 1973 lies below the break-even
point line--figure 5.2.2. On the average class I farms had $0.20
higher average cost per dollar of gross income than did class IV
farms. On the other hand class VI farms had only $.01 lower average
cost per dollar of gross income than did class IV farms. The LRAC
curve portion for the medium and large sized farms in 1975, 1977,
and 1980 lies below the $1.0 line, while the LRAC curve portions for
smaller sized farms, for the same years, is located above the break-
even point line. In 1975 the highest cost-gross income ratio 1.36
was found in class I farms, and the lowest cost-gross income ratio of
0.82 was found in class V farms.

The most efficient farms in 1977 were class VI with gross
income of over $280,000 and the cost-gross income ratio of 0.81,

while the most inefficient farms were class I farms with gross income
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of less than $40,000 and with cost-gross income ratio of 1.33.
Similarly, the first class farms of the 1980 had cost-gross income
ratio of 1.65, and the fifth class farms had the ratio 0.96.

Table 5.2 and figure 5.2.3 show the LRAC curves of cash-
crop irrigated farms in 1973, 1975, 1977, and 1980. At the first
glance at the figure 5.2.3, it can be seen that the possibilities
of achieving economies of size exist, when farm size increases.

As shown in figure 5.2.3, the LRAC curves fall very gently when they
move to the right. The typical picture of small farms can be found
in this type of farming. Small economic class farms suffered losses
in the years 1975, 1977, and 1980. Even in 1973, small farms did
not enjoy lower unit costs as medium and large farms did. Falling
unit cost of class II farms in 1980 is probably due to the small
number of farms belonging to that class of farms (7 farms only).

5.3 Economies of Size by State Area

(N-West, N-Central, and N-East
Kansas Farm Management Associations)

Kansas is divided into six Farm Management Associations for
convenience in compiling and presenting statistical information on
crop and livestock, and hence, making this information available
for various agricultural studies. These associations are designated
as follows: N-Central (Assn. 1), S-Central (Assn. 2), S-West (Assn. 3),
N-East (Assm. 4), N-West (Assn. 5), and S-East (Assn. 6). The associa-
tions are outlined in figure 5.3.1.

To examine and to compare eccnomies of size in different

parts of Kansas, three Farm Management Associlations were chosen:
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N-Central, N-East, and N-West. Data were analyzed for the years 1973
and 1980.

Table 5.3.1 (more information in appendix table 2) and
figure 5.3.2 summarize and diagramatically illustrate six LRAC curves,
by which each association is represented by two LRAC curves for the
years 1973, and 1980.

As demonstrated in figure 5.3.2, in 1973 the LRAC curves for
the three associlations (Assn. 1, Assn. 4, and Assn. 5) are relatively
flat with barely any variation. Small farms and big farms in that
year achieved, almost, similar cost efficiencies. Moreover, the
LRAC curves for these associations in 1973 are located far enough
below the break-even point line, indicating that farms in that year
gained sizable returms above the cost of production. However, the
LRAC curve for the Assn. 1 lies below the LRAC curve of the Assm. 4
but above the LRAC curve of the Assn. 5. This depicts that in 1973
farms in Western Kansas reaped higher returns than did the farms in
Central and in Eastern part of the state.

Unfortunately, farms could not resist the external effects
to keep their efficiencies as high as they were in 1973. A completely
different picture can be seen in 1980. Farms of all three regions
chosen for analysis have, for the most part, not covered their costs.
As shown in figure 5.3.2 all the LRAC curves of the 1980 are located
above the $1.0 line. Only the largest economic class farms (class VI)
of the Assn. 5 could meet some economies advantages. The three LRAC

curves in 1980 are similar. They slope very sharply within small
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economic class farms and then eithe; slope very little (Assn. 5,

Assn. 4), or rise again (Assn. 1). The gap between smaller and larger
sized farms appeared to be the widest in 1980 all over the state.

By increasing farm size fewer cost economies are being observed in
Farm Management Assn. 5 and Assn. 4, but there are cost-diseconomies
beyond class IV of Assn. 1 farms since the LRAC curve turns up.

In general, results of economies of size by different associa-
tions resemble the results of all Kansas Farm Management Associations,
farms' reported in the previous section.

Outcome of analyzing economies of size for Kansas Farm Manage-
ment Association Farms and by type of farming, and by state areas, are
not surprising, especially for the years 1975, 1977, and 1980. The
results are similar to those obtained by Tweeten (16), B. Hall, and
P. Leveen (6) and other economists in Californmia (5).

Significant conclusions can be drawn from the previous results.
Over time, cost economies can be observed for all economic classes
of farms, and for all types of farming in every part of Kansas. A
persistence of diseconomies is associated with smaller size farms,
while medium and large farms ordinarily experience some cost economies
advantages. Therefore, economies of size play an important role in
the consolidation and expansion of smaller farming units. As long
as economies of size are present, farmers aspire to enlarge their
farming operations in search of gaining more economies advantages.

One can expect that Kansas farming in the future will be available

largely to farmers, who are financially able and capable to organize



34

and operate a viable economic farm units. Economies of size is not
the sole cause of farm concentrations. There are other factors
affecting this trend. 1In California Carter and Dean noticed that
"in the absence of diseconomies, the primary factors responsible
for size differences will probably be managerial ability, capital
supply, and risk and uncertainty" (2, p. 277).

5.4 Crop Production Cost per Acre

for Kansas Farm Management
Association Farms

Kansas Farm Management Association Farms were classified
according to their size (crop acres) into eight classes. These
classes are outlined in table 5.4.

Crop production cost (all direct production cost used in
producing crops [2]) were calculated for each class of farms, and
the sum was divided by crop acres belonging to each class of farms
to obtain crop production cost per acre. Table 5.4 and figure 5.4
represent the outcomes of this analysis. The years 1973, 1975, 1977,
and 1980 were considered.

Crop production cost per acre for each year of analysis is
designated by a curve in figure 5.4. The four curves have similar
shapes; they slope sharply within small sized farms, and then they
slope more gently within the medium and larger sized farms. This
indicates that crop production cost per acre declines as farm size
increases. Crop production cost per acre in 1973 was, on the average,
75.25 dollars for smaller farms (class I) and 22.13 dollars for large

farms (class VIII). In 1980 crop production cost per acre for smaller
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farms averaged 120.93 dollars per acre, and 53.26 dollars for larger
farms. This reveals that small farms are less efficient when compared
with medium or larger farms. They are less competitive and thus less
economically wviable.

The shift of crop production cost per acre curve from one
year to another, in figure 5.4, is related largely to the index of
prices paid by farmers, which rose faster, during the period studied
(1973-1980) than the index of prices received by farmers. 1In additionm,
farms of all sizes have become more dependent upon markets in buying
of agricultural inputs.

5.5 Farm Classification by Level
of Gross Income

Kansas Farm Management Association Farms were classified into
six economic classes; according to level of income (gross income),
for the years 1973, 1975, 1977, and 1980. These classes are presented
in table 5.5, and they are designated as follows: Class I-—-farms with
gross income of less than $40,000; class II--farms with gross income
of $40,000 to $79,000; class III--farms with gross income of $80,000
to $119,999; class IV--farms with gross income of $120,000 to $199,999;
class V——farms with gross income of $200,000 to $279,999, and class VI--
farms with gross income of $280,000 and above. Due to the fact that
Kansas Farm Management Association Farms are usually larger than the

average Kansas farm, the census classification of farms is not used

for this analysis.
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As indicated in chapter three, the land in farms in Kansas
has fluctuated very slightly and the number of farms, however,
decreased by 57 percent (table 3.1) between 1920 and 1980. The decline
in the number of small farms perhaps contributed to the increase in
the average size of farms from 272 acres in 1920 to 661 acres in
1980.

Kansas Farm Management Association Farms, although larger
and mostly commercial, have undergone substantial changes. The
number of larger farms has increased in terms of their size and
output. Small farms, on the other hand, had experienced just the
opposite changes; their number, their size, and their output are
becoming smaller from one year to another. As presented in
table 5.5 the modal class farms in 1973, 1975, and 1977 were in
class II, with 31.31, 35.02, and 32.82 percent of all farms of those
years, respectively. In 1980 the modal class farms were in class IV
with 24.76 percent of all 1980's farms.

Farm concentration leads to concentration of farm production
and control of the farming land. The concentration of farm production
between 1973 and 1980 is illustrated graphically by the Lorenz curve
in figure 5.5.1 (tabular data in table 5.5). In 1973 the largest
54 percent of farms produced 75 percent of total gross income. In
1980, only 48 percent of the farms were required to produce the same
output. In other words, 75 percent of the output came from 809
farms in 1973 and from 640 farms in 1980. The shift of the Lorenz

curve to the right indicates this concentration. The increasing
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concentration of production on larger farms carries implications
beyond the numbers. W. Lin, G. Coffman, and J. Penn emphasized
that "larger farms are becoming more involved with vertical integra-
tion and contractual arrangements. Such arrangements suggest that
farm management decisions may gradually become controlled by the
nonfarm sector" (6, p. 4).

The average age of operators is increasing each successive
year. It was 46, 48, 49, and 51 years for the years 1973, 1975,
1977, and 1980, respectively. Within each year, the oldest average
age of operators can be seen in the smallest class of farms. In
1973, the average age of operators was 49 years for class I, while
it was 46 years for class VI. 1In 1975, average age of operators for
class I was 51 years, when it was 47 years for class VI. In 1977,
average age of operators was 55, and 45 years for class I, and class VI,
respectively. The largest difference of average age of operators
can be noticed in 1980 when it was 58 years for class I and 46 years
for class VI. This implies that farmer's replacement, or getting
started in farming has become more and more difficult. 1In addition,
the average age may also be a factor contributing to lower efficiency
of small sized farms, because of the level of education and other

farming practices of the older generation.

5.6 Farm Classification by Crop Acres

(farm size)

Farms considered in this study were also classified into eight

groups; according to farm size. This classification is shown in

Table 5.6.
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In general, the very large farms are small in numbers but
they have the lion's share in crop acres, and in total farms' output.
The modal class farm for 1973 and 1975 was class II, with 36.52
and 36.67 percent of total farms, respectively. In 1977, and 1980,
class III was the dominant farm size with 33.42 and 33.61 percent
of farms belonging to this group, respectively.

As the concentration of farm production has become significant,
the Lorenz curve (figure 5.6 shifted to the right very slightly
between 1973-1980. Seventy-five percent of the farmland was operated
by the largest 51 percent of the farms in 1973, and the largest 49
percent in 1980. This means that 75 percent of the farmland was
operated by 653 farms in 1980. Conversely, the other 680 farms
controlled the remaining 25 percent of the farmland.

The average age of operators for each successive year is
higher than the previous one. In other words, the average age of
operators was 46, 48, 49, and 51 years in 1973, 1975, 1977, and
1980, respectively. From table 5.6 it can be observed that the
average age of operators of the small sized farms is higher than
that for the larger farms each year. For example in 1980 the average
age of operators for the smallest class farms was 54 years, and 44
years for the largest size farms.

5,7 Farm Classification by Age
of Operators

When farms were analyzed according to the average age of

operators, it was found that the number of farms operated by younger
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farmers (under 30 years) is shrinking, while the number of farms
operated by older farmers (over 40 years) is expanding, table 5.7.
In 1973, 5.34 percent, or 80 farms were operated by farmers with an
average under 30 years. In 1980 only 2.33 percent, or 31 farms were
operated by farmers under 30 years old. In 1973, 9.48 percent,

or 142 farms were operating by farmers with an average age of over
60 years, in 1980, 22.73 percent, or 303 farms were operating

by the same average age of operators.

The decline in the number of farms operated by younger farmers
may be due to increased difficulty in obtaining the needed capital
for farming, as well as the opportunities for employment in off
farm work. This may cause grave consequences to the future of Kansas
agricultural industry; when replacement for older and incapacitated
farmers becomes more difficult, and when labor force for farming
becomes scarce.

The dominant class of farms in 1973 was class II with an
average age of operators between 40 and 50 years. This class con-
tained 34.38 percent of all 1973 farms. 1In 1980 class IV with an
average age of operators between 50 and 60 years was the modal class
of farms having 36.16 percent of all 1980's farms.

As shown in table 5.7, the average size, and the average gross
income did not vary very much from one class to another in 1973.
However, in 1980, these variables (ave. size, ave. gross income)
are decreased as average age of operators is getting higher. Younger

farmers under 30 years could operate larger farms, and obtain higher
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gross income. 1In other words, in 1980 farms operated by farmers under
30 years (class I) had average size of 1404 acres, and average gross
income of 210,746 dollars, and farms operated by farmers older than

60 (class V) years had average size of 761 acres, and average gross
income of 111,089 dollars; nearly 50 percent of average size and
average gross income less than the class I farms.

5.8 Farm Classification by
State Area (Associations)

In this section, farms were classified with respect to
associations (see figure 5.3.1). The size of associations in terms
of the number of farms, acreage, gross income, operators age, etc.
are represented in table 5.8.

From table 5.8, it can be seen that between 1973 and 1980
farms as a whole, as well as, farms of each association, separately,
declined in number, but increased in size.

The relative magnitude of each association within the total
farm management association farms, measured in terms of farmland,
and farm output is held, almost, constant from 1973 to 1980. 1In
other words, the percentage of farm numbers, farm size, and farm
output of each association did not change significantly during the
1973-1980 period.

Association 6 (South-East) contains the largest number of
farms with 21 and 22 percent of all 1973, and 1980 farms, respectively.
However, farms in association 6 are the smallest with an average
of 454 and 541 acres in 1973, and 1980, respectively.

The largest farms are found in association 3 (South-West).
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These farms averaged 1,358 and 1,606 acres for the years 1973, and
1980. Meanwhile, association 3 produced the highest output of 22
percent both in 1973 and 1980.

Average age of operators is distributed nearly equally over
the whole range of associations. In 1973 average age of operators
was ranging from 44.8 years (association 1) to 47.5 years (association
2), and in 1980 it was ranging from 47 years (association 1) to 53
years (association 2). Average age of operators rose by 5 years,

on the average, from 1973 to 1980.



Chapter 6
CONCLUSIONS AND IMPLICATIONS OF THE FUTURE

OF FARM SIZE DEVELOPMENT

Agriculture is one of the most rapidly changing industries
in the state of Kansas. About 507% of Kansas farms have disappeared
during the past four decades. The remaining farms are getting larger,
highly capitalized, more specialized, and also more dependent upon
other sectors of the economy.

Much of the shift from small self-sufficient farms to larger
ones is due to labor-saving technology, as a suitable substitute for
labor and land, and economies of size.

From analyzing Kansas Farm Management Association Farms for
the years 1973, 1975, 1977, and 1980, the following conclusions can
be reported:

-Returns and productivity of farming varies from year to year,
while attainment of economies of size of farms contributes to the
viability of farming enterprises. The relationship of prices
received for farm products and prices paid for farm inputs by farmers
is also a significant factor in determining the returns to inputs
used in farming. The index of prices paid by farmers rose more rapidly
than the index of prices received by farmers during the time period
1973-1980, and thus, farming appears to be less profitable in the

later years than in the beginning years of the period studied.
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-In 1973 small farms (as a whole, and of different regions
of the state, as well as small farms of various types of farming)
had, nearly all cost advantages obtained by larger farms.

=In 1975, 1977, and 1980, economies of size could be found
for the medium and larger sized farms. In contrast, there were
diseconomies of size for the smaller sized farm for the same years.
Small farms could not recover their expenses, while medium and
larger farms could even make some profit during that period.

-The gap, or the difference in dollars needed to generate a
dollar of gross income, between small and large farms is widening
each year. In 1980 this gap was wider than ever.

-Large cash-crop dry-land farms did not have significant
cost advantages over the medium sized farms. Conversely, cash-crop
irrigated farms became more efficient as their farm size increased.

-Only large farms in Farm Management Association 5 (North-
West), could recover their costs in 1980. Small farms in Farm Manage-
ment Association 5, as well as all farms in other associations had
costs-gross income ratio above the break-even point.

-Production costs per acre decrease as farm size increases.
Big farms, on the average, spent only one half the amount spent by
small farms.

-There was a simultaneous movement between farm numbers,
and farm size. Shrinking the number of small farms contributed,
largely, to increasing farm size. In 1973 average Kansas Farm

Management Association farms had 813 acres and in 1980 it measured
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951 acres.

-The decline in farm numbers and the increase in farm size
was accompanied by other changes in the structural characteristics
of Kansas farm sector. The labor force for agriculture declined
and the remaining farmers are getting older. Small farms were
operated by older operators in relation to the medium and larger
farms. Output per farm was increased but the increase in cost
per farm was larger.

-The number of farms operated by younger farmers (under
30 years) is shrinking each year faster than whole farms.

-Farm output and farmland were concentrated on fewer but
larger farms. The largest 48 percent of Kansas Farm Management
Association farms accounted for 75 percent of farm production in
1980.

-The largest number of Kansas Farm Management Association
farms are in the Southeastern part of the state. These farms,
on the average, are also the smallest. 1In the Southwestern part
of Kansas are the largest farms; in terms of farm size and farm
output.

Agriculture plays a very important role in Kansas economy.
If the current trend of changing characteristics and structure of
Kansas farms continues, farmland, and farm output will be concentrated
on even fewer farms. In addition, small farms will be forced to

leave farming because they will not be able to compete for agricultural
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resources with larger farms. Declining labor force for farming will
have further impact on the composition of inputs used in farming

on agriculture's structure and on rural communities. As long as
economies of size are present, combined with other factors, farm
consolidation will continue, and eventually it might reach a stage
when farm production will be controlled by a small number of producers.

Results of this study should be of help to policy makers,
to researchers, and to farmers, particularly those who plan entering
into farming.

While the study considered all farms in Kansas Farm Management
Association, it should be pointed out that these farms are commercial
farms and represent only about 2 percent of total Kansas farms. Thus,
the data used do not represent a random sample of Kansas farms. Farms
in Farm Management Associations are generally commercial operations
with more progressive, and innovative managers. The results may or

may not apply to Kansas farms in general.
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ABSTRACT

This study was concerned with some recent changes in character-
istics and structure of Kansas farms. These changes are related to
the number and size of farms, economies of size, production cost per
acre, distribution of farms by economic class (gross income), by farm
size (crop acres), by age of operators, and by state area (associations).

Most of the data used for the study were obtained from the
Farm Management Association farms for the years, 1973, 1975, 1977,
and 1980. The results show that the number of farms is declining,
while farmland remains almost constant; thus, the average farm grows
in size. Farm returns and productivity vary from year to year, and
farms seemed to be less profitable in latter years than in earlier
years of analysis.

Economies of size were, generally, present for medium and
large size farms (for all farms, for different types of farming,
and for various locations of the state). Therefore, farmers of
all size operations aspire to enlarge their farming units in search
of obtaining some cost advantages. Attainment of economies of size
of farms contributed to the viability of farming enterprises, and
to farm concentration. Thus, farm consolidation will be continued
as long as economics of size are present. Large farms maintained
lower production cost than smaller farms, which indicates that
large farms had a greater access to the market and small farms are

having a greater difficulty in competing with larger farms in the



sale of their products as well as in buying of their inputs. Small
farming units, also, were operated by older farmers. This implies
that the future of small farms is not certain and most probably they
will be forced to leave farming, unless they can find better chances
to supplement their living needs by off-farm income.

Farm output and farmland are concentrated in large farms
indicating that Kansas farmland and Kansas agricultural products
will be controlled by fewer and fewer producers.

Replacement for older and/or deceased farmers is becoming
more difficult since the number of farms operated by young farmers
(less than 30 years) is decreasing faster than the number of Kansas
farms each year. Returns and acres per farm are the highest in the
western part of Kansas, while the smallest acreage per farm is located
in the south-eastern section of the state. The results of this
study are expected to help policy-makers, businessmen, and farmers,
particularly those who intend to enter into farming, in their decision

making about their future plans.



