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CHAPTER I

INTRODUCTION

Changes in sizes of fams, types of farms, and the 

productivities of inputs in relation to past changes are 

becoming increasingly important in the future of agriculture. 

The rapidity at which this is taking place seem to be in­

creasing at a faster rate than ever before.

U.S, agriculture has moved progressively along the 
trail from primitive to industrial sketched above. It 
did eo first at a walk and then at a jog-trot. In 
recent years its motion has quickened to a dash. As 
such it has progressively taken on more of the charac­
teristics of an industrial economy. This is the heart 
of the economic aspect of the technological revolution 
in agriculture. 1/

It appears that the change in a three or four year 

period today may be equivalent to the changes of a ten 

year period only a mere decade ago. These changes find a 

vast number of f a r m  disappearing while those remaining grow 

larger and more specialized. The productivity of the dif­

ferent farm inputs is changing in importance. Today, capital 

is replacing both labor and land in importance at a rapid 

rate, showing the growing movement toward purchased inputs 

in agriculture, which should mean more control over the

^Harold P. Breimyer, “The Three Economies of Agri­

culture,* Journal of Farm Economics, Volume XLIV, August 
1962, p. 68'5.
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productive capacity of the farm by the farmer.

Objectives .

This study was undertaken to study the adjustments 

and economic consequences of those adjustments for typical 

Missouri farm operations of various types in recent years. 

Specifically, the objectives of this study are as follows:

1) To examine the rate of change (adjustment) on 

farms.

2) To examine adjustments of size, farm type and 

group changes for a known sample of operators 

to gain insights into the adjustment process.

3) To determine changes taking place in resource 

productivitiee.

The use of production function analysis la used to 

analyze some of the changes in resource allocation that have 

taken place in Northeast Missouri between the years 1962 to 

1965. This indicates changes in efficiency of given inputs, 

shows which inputs have become more important, and points 

out the direction of the changes. By comparing the same 

sample farms between the two years, the shifts among the 

types of farming operations can be observed. Such changes 

can be important in formulating policy recommendations for 

agriculture in the future.



3
Review of 1962 Study

Data and resu lts of a 1362 study are reported in part 

in  an unpublished U.S. th e s is , Production Function Analysis 

j f  Worth Missouri Faras, 1362 by Francis Brees, This study 

was part o f a project jo in tly  sponsored by the Morth Central 

Regional Experiment Stations and the United States Depart* 

sent of Agriculture concerning adjustments and supply 

response in  the feed grain , huge, and beef c a tt le  sectors of 

com  b e lt agricu lture. Additional information on the study 

i s  available from research b u lle tin s of the various sta te s  

involved .-  The data for the Brees study was f it te d  with a 

Cobb-Douglas function to find the resources which influence 

gross income and to determine the types of adjustments 

needed to improve the p r o fita b ility  of the farming 

operations.

His analysis was developed for three areas—Northwest 

M issouri, North Central Missouri, and Northeast Missouri, 

The model used the Dobb-Douglas function where the dependent 

variable was gross revenue. The independent variables were:

Francis M. Brees and Dale Colyer, Aggregate Produc- 
112$ J ^ t i o n s f o r  Farms ^  M t e  | i s e o ^  Research Bul­
le t in  894, Agricul tu r e la p e r lia e n tJ ^ a tn ^  ty of
Missouri, Columbia, M issouri, September 1965 and Dale Colyer 
and George D. Irwin, Beef, Pork, and Feed Grains in the Cora 
S i t , North Central Regional I esearch publication 17^7  ̂

eaouri Agricultural Experiment Station Research B ulletin  
921 (In Process). See a lso: Missouri Agricultural Experi­
ment Station Research B ulletin  872, 8771 and 890,



land, labor, major equipment investment, livestock and crop 

inventory, and cash expenses.

This function was fitted with data from all 565 

sample farms in the 44 northern Missouri counties. The 

farms were then broken down according to the three census 

economic areas; Northeast Missouri, 222 farms; Morth Central 

Missouri, 174 farms; and Northwest Missouri, 188 farms. 

This allowed for a comparison of the three areas. The fame 

also were divided into cash-grain, mixed-livestock, beef, 

hog, and dairy categories, These classifications were made 

according to the enterprise which accounted for fifty per 

cent or more of gross f a m  sales, F a m  were further clas­

sified according to aise, by dividing the farms equally into 

small, medium, and large categories on the basis of acres of 

tillable land.

The first model was fitted with the cash expenses 

variable including only feed and fertiliser. The coeffici­

ents of determination were found along with the elasticities 

of production, The marginal value productivities were 

computed to determine how much the addition of one unit of 

a particular resource would increase gross revenue.

The same computations were next made with the ad­

dition of purchased livestock to cash expenses. The find­

ings indicated that the importance of purchased livestock 

was least in the northeast area, although its inclusion
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increased the per cent of explained variation in all areas. 

However, the computation based on classification by farm 

else had low coefficients of determination, indicating a 

relatively incomplete model in both cases.

Finally an analytic function was developed for the 

models using the averages of the different specific inde­

pendent variables and applied only for the one year. It was 

developed to provide guidelines for a better understanding 

of the allocation of resources.

The study provided a look at the efficiency of inputs 

in the area and showed general problems typical of the 

study area, By use of the results policy makers can better 

understand adjustments that might be needed in the future. 

It was concluded that further adjustments were needed in 

Kurth Missouri and that reallocation of resources would 

continue. The reallocation, it was thought, would occur in 

much the same pattern as in the post with the trend toward 

larger and more efficient farms and with less labor used 

relative to the level of other resources.

Procedure M  J&2 Analysis

The current study was undertaken to determine changes 

that have occurred since 1962, A survey was made for only 

the 16 Northeast counties using the same sample segments as 

for the 1962 study.
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The farina were classified according to size and type 

by the same procedures as in the 1962 study. The Cobb* 

Douglas model was fitted with data which was as close as 

possible to the 1962 data for the same variables. Certain 

discrepancies exist due to changes in the sample questions 

on the questionnaire. The movements between 1962 and 1965 

with respect to site and class were analysed to give a 

clearer understanding of adjustments by farms in the area. 

Changes in the mean values for the important variables were 

used to determine significant changes in the organisation of 

the farms between 1962 and 1965.



CHATTER I I

AREA AMD SAMPLE

This study of farm adjustments and resource produc­

tivity was based on a sample survey of farms in Northeast 

Missouri where the data was obtained from the same set of 

segments for which data also was collected in 1963. The 

original sample of 260 segments was completed for the throe 

census economic areas in 44 counties of northern Missouri 

by interview in 1963 to obtain 1962 far® data.^ In 1966, 

farmers in the same sample segments from the 16 counties in 

Northeast Missouri were re-interviewed to obtain 1965 farm 

data.

Survey Procedures

The original study was set up to include only com­

mercial farms as defined by the Bureau of the Census. This

definition is as followss

In general, all farms 
sold amounting to #2,500

with a total value of products 
or more are classified as

^The sample was drawn by the Statistical Laboratory 
at Iowa State University at Ames, Iowa. The first segment 
was selected at random and subsequent segments were selected 
in a geographically systematic manner from the first to 
assure representation of all counties included in the survey 
The segments are small blocks of land in which the household 
is located. Land operated is not necessarily located in the 
segment.
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commercial. Farms with sales of $50 to $2,499 are clas­
sified as coraaercial if the farm operator was under 65 
years of age and (1) he did not work off the farm 100 or 
more days during the year and (2) the income received by 
the operator and members of his family, from nonfarm 
sources was less than the value of all products sold, 2/

The questionnaire as set up in 1965 was intended to 

include in the survey all census farms as defined by the 

Bureau of the Census, This definition is as follows:

Census f a m s  comprise places on which agriculture 
operations were conducted at any time under the control 
or supervision of one person, partnership or a manager. 
Places of less than 10 acres were counted as farms if 
the estimated sales of agriculture products for the 
year amounted, or normally would amount to at least 
$250, Places of 10 or more acres were counted as farms 
if the estimated sales of agriculture products for the 
year amounted or would normally amount to at least #50.^

A total of 268 questionnaires were completed for the 

1965 farm operations in the 16 counties. To make comparisons 

with the 1962 survey data, census definition was used to 

noncommercial farms from those in the 268 completed 

questionnaires. From this total, 45 farms did not classify 

as commercial farms and were excluded, A total of 20 farm 

operations were combined into partnerships, reducing the 

total farm numbers by 10 more, A total of 19 farms were 

excluded due to lack of information in the questionnaires.

Uni tec States Census of Agriculture, Bureau of the 
Census, U, S, Department of Commerce, Washington, D,C,, 
1964, p. 1.

3 Ibid., p. 1.
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These were considered as re fu sa ls  and were re je c te d  fo r  the 

comparative a n a ly s is , leav ing  a to ta l  of 194 commercial 

farm s.

B  m  ^m
The sampled area c o n s is ts  of the 16 counties located  

in  N ortheast Missouri ly in g  frost the M issouri-low  border 

southward to  the Missouri River and e a s t to  the M ississipp i 

River (see Figure 1 ) . Five s o i l  types predominate in  the 
a re a .^  The most p revalen t i s  Putnam-Wexico, a le v e l p ra ir ie  

s o i l ,  which i s  a remarkably u n ifo ra  s o i l  derived from lo e s s . 

This s o i l  i s  e a s ily  t i l l e d  and i s  su ite d  fo r  c u l t iv a tio n  of 

co rn , o a ts ,  wheat, soybeans, end g ra sse s . A general type of 

fam in g  with emphasis on liv e s to c k  production has p reva iled , 

lim estone and f e r t i l i z e r s  e re  Important inpu ts i f  the s o i ls  

are  to  be productive. They can be used ex tensively  on th is  

s o i l  type and have become an im portant in fluence on the types 

of farm operations developing in  the a re a .

The next most p revalen t s o i l  i s  L indley, a ro l l in g  

fo re s t  lend s o i l ,  which boxtier® the many streams in  the 

a re a . The lo ess  deposit has been removed by erosion  and 

g la c ia l  t i l l  i s  the s o i l  forming m a te ria l. Because of the

, ^H. H. Krusekopf, hajnx  M l ,A i» a a  M  Ma&ouni. ,
l j6 2 ,  U niversity  of K lssourl A g ricu ltu ra l Experiment s ta t io n , 
B u lle tin  785, May 1962.
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steepness of the slopes and the many gullies, less than 

fifty per cent of this soil type is suitable for 

cultivation. However, most is suitable for pasture and an 

estimated 15 per cent remains forested, Much of this soil 

is difficult to improve through fertilisation due to the 

slope and resulting erosion problems. 

Another common soil type is Menfro, found in the hills 

surrounding the rivers and generally known as "river hills" 

soil. It has a thick mantle of loess but because of steep 

slopes and permeable nature of the soil is subject to severe 

erosion which greatly limits its use. It is highly respon­

sive to fertilisation and what snail areas are suitable for 

cultivation can be used for a great variety of crops. How­

ever, due to the severe erosion problems much of the Menfro 

soil type can not be cultivated end is used for pasture.

Bottomland or alluvial soils are found beside the 

rivers and streams in northeast Missouri, It is the single 

most uniformly fertile soil area in the state and is in­

tensively cultivated. Its crop yields are high and it has 

the capacity for even higher production and more specialised 

farming, A characteristic of this bottomland, sometimes 

called ’•gumbo,*’ is its clay texture* Drainage is often in­

sufficient and flooding may occur but this soil type 

contributes an important part of the crop production in 

North Missouri,
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A fifth soil type, found in the western one-fourth 

of Randolph County and the northwest comer of Howard 

County, is known as Shelby or "rolling prairie** soil. It is 

derived from glacial till and is inherently fertile, but 

limited in use because of erosion on the steeper slopes. 

Corn and oats are the major crops with much of the land in 

permanent grass pastures. Erosion is the main limiting 

factor in its use.

Thus, the Northeast Missouri counties are dominated 

by glacial and loess soil types which generally have a high 

inherent level of productivity. Therefore, the region has a 

fairly high farm production potential. The main factor 

limiting the productive capacity of those soils, once ade­

quate fertiliser 1® applied, is the rolling nature of the 

ground which tends to cause erosion.

Changes in Farm Numbers

The following changes, based on the Census of Agri­

culture, occurred between the years of 1959 and 1964 in ths 

16 counties of the Northeast Missouri economic area. The 

number of farms in this area dropped from 22,060 in 1959 to 

19,183 in 1964, a 12 per cent decrease. The average size of 

farm Increased from 226.4 acres in 1959 to 252.5 acres in 

1964, a 12 per cent increase. The number of commercial 

farms has gone from 15,200 to 13,745— a 10 per cent
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5 
decrease.^

In the State of Missouri, ths number of census farms 

declined from 168,672 in 1959 to 147,315 in 1964 for a 13 

per cent decrease. The average size of the census farms 

increased from 196.6 acres to 221.9 acres, a 13 per cent 

increase. The number of commercial farms decreased from 

106,678 in 1959 to 95,085 in 1964 for a 10 per cent 

decrease.

Cte£es in the Sarnie Seggaenta

The number of commercial farms in the sample segments 

dropped 13 per cent from 223 to 194 between 1962 and 1965, 

which is close to the 10 per cent decrease in the Agricul­

tural Census. However, the average size of commercial farms 

in the sample did not change at all, being 341 acres in both 

time periods. This may indicate, assuming that the 1962 

survey was accurate, that some farms were classified as com­

mercial farms in 1965 when they should have been only census 

farms, thus the average acres were not as high as they 

should have been in 1965. On the other hand, the 1962 

survey may have screened out some smaller commercial farms 

which would have brought the average down— which seems

^United States Census of Agriculture, og c^t., p. 2.

hid.. P. 2.
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likely since the average size of farm was large. If both 

surveys were accurate, the same size in both years would 

tend to indicate that in this area the size of the commerci­

al farm is staying relatively stable while the land from the 

farms going out of production is, for the most part, lying 

idle or becoming part of noncommercial operations.^

Examination of the 130 farmers operating from the 

same households in both 1962 and 1965 revealed that they 

did increase their average acreage fro® 349 in 1962 to 361 

in 1965— a 3 per cent increase* The newly interviewed far® 

units in the segment were smiler, averaging only 141 acres * 

Since there were 64 of these units, they tended to hold 

down the average increase in farm size for the survey area* 

The average age of the farmers in the whole of 

Missouri was 51*6 years in 1959 and 52*5 years in 1964. The 

farmers in the 16 county area of northeast Missouri had an 

average age of 52.1 years in 1959 and 52.4 years in 1964. 

This compares with an average of 49*7 years in 1962 and 

50.6 years in 1965 for the sample taken. The 130 farmers 

out of the sample of 194 who operated in both time periods 

averaged 51*6 years of age in 1965. The 64 farmers who were 

interviewed for the first time averaged 46.5 years of age in

?Land operated by farm units in the 1962 survey also 

could have passed to far® units with the household located 
outside the segments included in the survey*
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1965. Thus the explanation of the lack of change in farm 

size for the entire sample may be due, in part, to the 

relatively larger number of younger far® operators who have 

not yet acquired farm unite ae large as those established 

earlier.



CHAPTER I I I

SAMPLE SUHVEX CHARGES, 1962 TO 1964

In th is  chaptar the changes that have occurred 
between the 1962 sample survey and the 1965 cample survey 
with respect to the size of the commercial farms are 
examined. Then the changes between the types of fam e are 
compared and, f in a lly , the changes within the representa­
tive  farm classes fo r the two time periods are examined. 
The c r i te r ia  used to divide thu sample farm  into s ize , 
type, and class were discussed in Chapter I I .

£ t e  As t o  182 t e a
The changes in  the numbers of farms for the small, 

medium, and large size groups between the 1962 and 1965 
survey in the sampled area are shown in Table I .  The 1962 
survey covered 223 farm  which were broken down into  the 
three size groups. The 1965 survey covered the same area 
but only 194 farms were c la ss ified  as c ownercial operations. 
The farms were broken down using the same c r i te r ia  for 
sm all, medium and large else c la ss ifica tio n s .

Small Fams
In the 1962 survey, there were 77 small farms in 

operation compared to 63 in  the 1965 sample. The 63 small 
farms were fu rth er broken down into  24 small farms which had



17

TABLE I

CHANGES Hi FARM NUMBER BY SIZE CATEGORIES, 1962-1965

Sm all Medium Large

Number in  C ategory in  1965 63 61 79
Number in  C ategory in  1962 77 67 70
Number o f  Parma in  Same S ize  Group 24 28 32
Number o f  Farms Changing Promt

Kalium to  Sm all 6 «»* M M »

Large to  Small 4 «*M K » M M *

Sm all to  Medium « M » 10 M M *

Large to  Medium M M * 12 M T *

Sm all to  Large *•*• «NMM» 9
Medium to  Large «MM*# WHM» 16

Farms F i r s t  In te rv iew ed  in  1965 29 11 13
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operated in both time periods as small farms, 6 medium sized 

farms which had reduced their size of operation to the small 

category, 4 large farms which had become small farms and 29 

fams which were first interviewed in 1965. This latter 

group were either farmers who moved into the survey seg­

ments, were noncommercial operators in 1962, or were farm 

operators who had been improperly screened out in 1962.

M B  z sa
There were 67 farms classified os medium in size in 

the 1962 survey compared with 61 in the 1965 survey. Of the 

61 which operated in 1965, 28 had operated in both time 

periods under the same household head, 10 small farms had 

increased their size to become medium farms, 12 large farms 

had reduced their size to become medium farms, and 11 farms 

were interviewed for the first time.

Large Farms

There were 79 farms in the sample area classified as 

large commercial farms in 1962 with 70 farms so classified

in 1965. Of these 32 had operated in both time periods as 

large farm, while 9 email farms moved to the large farm 

category, 16 farms moved from medium to large farms, and 13

were interviewed for the first time in 1965.
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Changes in Parm Types

Paras fro® the survey were classified as cash grain, 

mixed livestock, beef cattle, or hog f a m s  on the basis of 

their major source (or sources) of incose. Considerable 

shifting in the classifications occurred between 1962 and 1965 

These shifts are described below by type of farm.

»  t e  ? s a

In the 1962 survey 38 commercial cash grain farms were 

operating and in the 1965 resurvey 67 were in operation 

(Table II). Tliis increase of 29 farms was the largest for 

any type of far® in the area. Only 14 of the 1965 total of 

67 farms were cash grain units which had operated in both 

time periods. Twelve had been mixed livestock farms, seven 

had been beef cattle farms, six had been hog farms, and four 

had been dairy farms. There also was a total of 24 cash 

grain farms interviewed for the first time in 1965.

The cash grain farms are unique among the different 

types of farms in that there was a total increase of 29 

farms in the sample. A reason for this is the realisation 

of farmers that the higher returns on labor actually used 

is most frequently obtained from cash grain operations. 

This is only one explanation of the shift toward this type 

of farming in the sample area. Technological advances 

which permit a farmer to handle a larger acreage and others
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TABLE XI

CHAISES IN NUMBERS OF CASH GRAIN OPERATIONS

C ash  G r a in  Farms i n  1 9 6 5  67
C ash  G r a in  Farm s i n  1 9 6 2  38
C ash  G r a in  F a r a s  w h ic h  o p e r a t e d  b o t h

i n  1 9 6 2  an d  1 9 6 5  14
M ixed L iv e s t o c k  F a m s  w h ic h  m oved to

C ash  G r a in  P a m s  12

B e e f  F a m s  w h ic h  m oved t o  C ash  G r a in  Farms 7

Hog F a m s  w h ic h  moved t o  C ash  G r a in  F a m s  6

D a ir y  F a m s  w h ic h  m oved t o  C ash  G r a in  F a m s  4

C ash  G r a in  P a m s  w h ic h  w e re  f i r s t  i n t e r ­
v ie w e d  i n  1 9 6 5  24
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that increase yields per acre as well as relatively low 

prices for hogs, the major livestock in the area, were

important influences.

J ^  jiivestock Fg£^

In the 1962 survey, there were 69 commercial mixed 

livestock farms (Table III). The 1965 survey revealed a 

total of 42 mixed livestock farms— -a decrease of 27 during 

the three-year period. Twenty of the 42 mixed livestock 

farms operated in both 1962 and 1965» while two of the 42 

farms were cash grain farms in 1962, two were beef farms, 

and 14 were hog farms. In 1965, four farms were Interviewed 

for the first time.

It is interesting to note that of the 20 mixed live­

stock farms which operated in both time periods only three 

were classified as a small mixed livestock farm. This 

implies that only the larger mixed livestock farms were able 

co remain in this type in both 1962 and 1965 and could have 

resulted from the relatively low earnings from small units 

of such operations. The movement of 14 hog farms to mixed 

livestock farms would seem to reflect the poor hog years 

prior to 1965, since these farms added or increased other 

livestock enterprises perhaps to help offset the results of 

lower hog prices.
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TABLE III 

CHANGES IN NUMBER OF MIXED LIVESTOCK OPERATIONS

Mixed Livestock Faras in 1965 42

Mixed Livestock Faras in 1962 69

Mixed Livestock Parras which operated both 
in 1962 and 1965 20

Cash Grain Farms which moved to
Mixed Livestock Farms 2

Beef Farms which moved to Mixed Livestock Farms 2

Hog Farms which moved to Mixed Livestock Farms 14

Mixed Livestock Farms which were first
interviewed in 1965 4
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Beef yarns

There were 31 farms classified as beef cattle farms 

in 1962, while in the 1965 survey there were 25 beef cattle 

operations (Table IV). Hine of the 25 beef farms operated 

in both 1962 and 1965 as commercial beef farms. Two mixed 

livestock farms and one hog farm shifted to beef farms in 

1965. A total of 13 farms which were interviewed for the 

first time in 1965 were classified as beef farms.

The difference between the 1962 and 1965 numbers of 

beef farms does not seem very significant. However, it is 

interesting to note that 16 out of the 25 beef farms in 1965 

are small beef farms compared to only seven small farms of 

31 beef operations in 1962. This implies that the larger 

commercial beef farms are declining and beef herds are being 

held more as a small enterprise to supplement ofI-farm work 

and other enterprises or as a retirement enterprise on the 

farm of older operators. Small beef herds can utilise the 

roughage available on many of the farms in the area but can 

not compete effectively as a major enterprise.

I s  B m
In 1962, 70 commercial hog farms were in the sample 

and in 1965, 48 hog farms were found— a decline of 22 farms 

during the three-year period (Table V). A total of 24 of 

these operated in both 1962 and 1965 as commercial hog farms
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TABLE IV

CHANGES IB NUMBER OP BEEF CATTLE F A M

B eef C a t t le  Farms in  1965 25
B eef C a t t le  Farms in  1962 31
T o ta l  B eef Farms which o p era ted  in  1962 

and 1965 9
Mixed L iv e s to c k  Parma w hich moved to  

B eef Parma 2
Hog Farms w hich moved to  B eef Farms 1
B e ef F aras w hich were f i r s t  in te r v ie w e d  13
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TABLE V 

CHANGES IN HUBER OF HOG PARKS

Hog Farm® in 1965 43

Hog Farms in 1962 70

Hog Farms which operated both in 1962 and 1965 24

Cash Grain Farms which moved to Hog Farms 2

Mixed Livestock Farms which moved to
Hog Farms 11

Beef Farms which moved to Hog Farms 2

Hog Fares which were first interviewed in 1965 9
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Two cash grain farms, eleven mixed livestock farms, and 

two beef cattle farms changed to hog farms between 1)62 and 

1965, Nine hog farms were interviewed for the first time in 

1965.

The commercial hog farms had the largest proportion 

of farms which had operated as the same type in both years. 

Perhaps the higher investment in hog equipment and building© 

keep© more operators in the hog business than otherwise would 

do ©o. However, along with the mixed livestock operation, 

the number of hog farms had the largest decrease— a reflec­

tion, in part, of the effect of relatively low hog price 

prior to 1965.

M H  M B  .
In 1962, 15 commercial dairy farms were operating in 

the same area and 12 were operating in 1965— a decrease of 

three. Pour farms operated in both 1962 and 1965 as dairy 

farms. One mixed livestock farm, one beef farm, and three 

hog farms had changed to dairy operations. Three dairy 

farms were interviewed for the first time in 1965.

The number of dairy farms stayed fairly constant 

over the four-year period with most of the change occurring 

as an increase in large dairy farms and a decrease in the 

small dairy farms.
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TABLE V I 

CHANGES IN DAIRY FARM NUMBER

Dairy Farms in 1965 12

Dairy Farms in 1962 15

Dairy Farms which operated both in 1962 and 1965 4

Mixed Livestock Farms which moved to M i r y  Farms 1 

Beef Farms which moved to Dairy Farms 1

Hog Farms which moved to Dairy Farms 3

Dairy Parma which were first Interviewed in 1965 3
g B B B B g g g S g g Q g M g g g f g ; ! ^ ^
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Changes in Fara Claeses

The claesee of farms are a combination of the else 

and type of farms, of which there are fourteen. They are: 

small cash grain, small mixed livestock, small beef, small 

hog, small dairy, medium cash grain, medium mixed livestock, 

medium beef, medium hog, large cash grain, large mixed live­

stock, large beef, large hog, and large dairy farm. Changes 

occurred in the numbers of farms in nearly all of the 

classes. However, only the number of all sizes of cash 

grain farms and of small beef cattle farms increased. There 

were the same number of large mixed livestock and large 

dairy farms as in 1962. The changes by individual farm 

classes are described in the following sections and shown in 

Tables VII, VIII, IX and Appendix Table I through VI.

Small Cash Grain Farms

In 1962 there were seven small cash grain farms in 

the sampled area and by 1965, a total of 13 such farms were 

operating— an increase of 11 farms (Table VII). The seven 

small cash grain farms of 1962 shifted in the following 

ways: two remained small cash grain farms, one became a 

medium cash grain farm, one was screened out as a noncom­

mercial farm, one was screened out as a noncensus farm, one 

was nonexistent, and one refused to be interviewed (see 

Appendix Table I). A total of six forms shifted to small
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cash grain farms from the fallowing classes: two small 

mixed livestock farms, one small hog farm, two medium cash 

grain farms, and one large beef farm. Ten farms, Inter­

viewed for the first time In 1965, were classified as smll 

cash grain farms (see Appendix Table IV).

Small Mixed Livestock Farms

In 1962, there wore 31 small mixed livestock farms 

operating in the sampled area but by 1965 there were only 

five— a decrease of 26 over the three-year period. The 

small mixed livestock farms of 1962 shifted in the following 

ways: three remained small mixed livestock farms, two be­

came small cash grain farms, two became small beef farms, 

four became small hog farms, two became medium mixed live­

stock farms, one became a medium hog farm, one became a 

large cash grain farm, two became large mixed livestock 

farm, one became a large hog farm, one became a large dairy 

farm, one was screened out as a noncommercial farm, six 

were screened out as noncensus farms, one refused to be 

interviewed, and four were nonexistent by 1965.

No farms were added to the small mixed livestock 

classification which had operated in a different class dur­

ing 1962. Two farms, classified as small mixed livestock 

farms, were interviewed for the first time in 1965,
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■Small Beef Farms

In 1962, seven small beef farms were operating in 

the sampled area and in 1965, 16 farms were classified as 

email beef farms— an increase of nine during the period. 

The seven small beef farms of 1962 shifted in the following 

ways: one remained as a small beef farm, two were screened 

out us noncommercial farms, three were screened out as non­

census farms, and one was nonexistent in 1965. A total of 

four farms shifted to the small beef from the following 

classes: two small mixed livestock farms, one medium beef 

farm, and one large beef farm. Eleven farms, interviewed 

for the first time in 1965, were classified as small beef 

farms.

Small Hog Farias

There were 24 small hog farms operating in the 

sampled area in 1962 and 19 such units were operating in 

1965— a decrease of five farms for the three-year period. 

The 24 email hog farms shifted in the following ways: eight 

remained as small hog faras, one became a small grain farm, 

one became a medium grain farm, one became a medium mixed 

livestock farm, two became medium hog farms, one became a 

large hog farm, one became a large dairy farm, four were 

screened out as noncommercial farms, one refused, and four 

were nonexistent in 1965. A total of eight farms shifted
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io email hog fame from the following classes: four email 

mixed livestock farms, one medium beef farm, two medium hog 

farms, and one large beef farm. Three farms, where inter­

views were taken for the first time in 1965, were classified 

as small hog farms.

In 1962, eight small dairy farms were operating in 

the sampled area and in 1965, five— a decrease of three. 

The eight small dairy farms had changed in the following ways: 

one remained a small dairy farm, two became medium cash 

grain farms, two became large cash grain farms, one was 

screened out as a noncensus farm, one refused the informa­

tion, and one farm became nonexistent in 1965.

Only one farm, a large dairy unit, shifted to a small 

dairy farm. Three operators who were interviewed for the 

first time in 1965 were classified as small dairy farmers.

Medium Cash Grain Farms

In 1962, 16 medium cash grain farms were operating 

in the sampled area and in 1965 there were 23* for an in­

crease of seven during the three-year period. (See Table 

VIII.) The 16 medium cash grain farms had changed in the 

following ways: one remained a medium cash grain farm, two 

became small cash grain farms, one became a medium hog 

farm, three became large cash grain farms, three were
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screened cut as noncensus farms, and six farms were non­

existent in 1965 (see Appendix Table II), A total of 16 

faros shifted to the medium cash grain farm classification. 

They were from the following classes: one small cash grain 

farm, one small hog farm, two small dairy farms, four medium 

mixed livestock farms, four medium beef farms, two medium 

hog farms, one large mixed livestock farm, and one large 

beef farm, Six farms, where interviews were taken for the 

first time in 1965* were classified as medium cash grain 

farms (see Appendix Table V),

I S ^ B  M  M 2 2 IM
Nineteen medium mixed livestock farms were operating 

in the sampled area in 1962 and 16 in 1965— a decrease of 

only one in the three year period. The 19 medium mixed 

livestock farms of 1962 changed in the following ways: 

three remained medium mixed livestock farms, four became 

medium cash grain farms, three became large mixed livestock 

fame, one became a large hog farm, one wee screened out as 

a noncensus farm, and two were refusals, A total of 14 

farms shifted to medium mixed livestock farms in 1965 from 

the following classes: two small mixed livestock farms, one 

small hog farm, six medium hog farms, two large cash grain 

farms, two large mixed livestock farms, and one large hog 

farm, One farmer who was interviewed for the first time in

1965 was classified ae having a medium mixed livestock farm,
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Medium Beef Parma

In 1962, ten medium beef farms were in operation and 

in 1965 only three-a decrease of seven. The ten medium beef 

farms had changed in the following ways: two remained 

medium beef farms, one became a small beef farm, one became 

a small hog farm, four became medium eash grain farms, one 

became a large beef farm, and one refused to complete the 

questionnaire. There were no medium beef farms in 1965 

which had operated in a different class in 1962, Only one 

farmer was interviewed for the first time in 1965,

Medium Hog Farms

In 1962, there were 22 medium hog farms operating in 

the sampled area and in 1965 there were 17— a decrease of 

five for the three year period. The 22 medium hog farms of 

1962 changed by 1965 in the following ways: three remined 

medium hog farms, two became email hog farms, two became 

medium cash grain farms, six became medium mixed livestock 

fams, one became a large cash grain farm, one became a 

large mixed livestock farm, one became a large hog fam, two 

became large dairy fams, two were screened out as non­

census farms, and two became nonexistent, A total of 11 

farms shifted to become medium mixed livestock fams in 

1965, They were from the following classes: one small 

mixed livestock farm, one small hog farm, one medium cash
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cash grain fans, two medium mixed livestock farms, one large 

cash grain fans, two large mixed livestock farms, and two 

large hog farms, Three farms, where interviews were taken 

for the first time in 1965, were classified as medium hog 

farms,

JS£££ Caah Grain Farms

Fifteen large cash grain farms were operating in the 

sampled area in 1962 and 26 in 1965—-an increase of 11 

farm. The 15 large cash grain farms of 1962 changed in the 

following ways: five remained as large cash grain farms, 

two became medium mixed livestock farms, one became a medium 

hog farm, one became a large hog farm, two wore screened out 

as noncenaus farms, three became nonexistent (see Appendix 

Table III), A total of 13 farms shifted to become large 

cash grain farms from the following classes: one small hog 

farm, two small dairy farms, three medium cash grain farms, 

three medium mixed livestock farms, one medium hog farm, two 

large mixed livestock farms, and one large beef farm, Eight 

farms, where interviews were taken for the first time in 

1965, were classified as large cash grain farms (see Appendix 

Table VI),

M f i l M M l g ^ M K
In both 1962 and 1965 there were 19 large mixed live­

stock farms operating in the sampled area. The 19 large
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cash grain farms of 1962 changed by 1965 in the following 

ways: five remained as large mixed livestock farms, two 

became medium mixed livestock farms, two became medium hog 

farms, one became a medium cash grain farm, two became large 

cash grain farms, one was screened out as a noncommercial 

farm, three were screened out as noncensus farms, two were 

refusals, and one became nonexistent. A total of 13 farms 

which had operated during 1962 in a different class shifted 

to become large mixed livestock farms. These were from the 

fallowing classes: two small mixed livestock farms, three 

medium mixed livestock farms, one medium hog farm, two large 

beef farms, and five large hog farms. There was only one 

farmer who was interviewed for the first time in 1965 with 

an operation classified as a large mixed livestock farm.

MEO. Mal M s
In 1962 there were 14 large beef cattle farms in

operation in the sampled area. The 1965 survey results 

showed that there were only six such farms remaining— a

decrease of eight during the three year period. The 14 

large beef farms of 1962 had changed in the following ways: 

three remained as large beef farms, one became a small cash 

grain farm, one became a small beef farm, one became a small 

hog farm, one became a medium cash grain farm, one became a 

large cash grain farm, one became a large mixed livestock
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farm, one became a large dairy fam, two were screened out 

as noncensus fams, and one became nonexistent, A total of 

two farms shifted to become large beef fams from the fol­

lowing classes: one medium beef farm and one large hog 

farm. There was only one farm where an interview was taken 

for the first time which was classified as a large beef 

farm,

l i s m l s M B
In 1962 there were 24 large hog farms operating in 

the sampled area and by 1965 these decreased by one-half to 

only 12 farms. The 24 large hog farms of 1962 had changed 

in 1965 in the following ways: five remined as large hog 

farms, one became a medium mixed livestock farm, two became 

medium hog farms, four became large mixed livestock farms, 

one became a large beef farm, three were screened out as non­

census farms, one was a refusal, and seven became nonexistent 

A total of four farms shifted to became large hog fams from 

the following classes: one small mixed livestock farm, one 

small hog farm, one medium mixed livestock farm, and one 

medium hog farm. Three farms, where interviews were taken 

for the first time in 1965, were classified as large hog 

farms.
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J&£££ W  i ^ B
In both 1962 and 1965, seven large dairy farms were 

operating in the sampled area. The seven large dairy farms 

of 1962 changed in the following ways: two remained large 

dairy farms, one became a small dairy farm, two were refusals, 

and two became nonexistent, A total of five farms shifted 

to became large dairy farms from the following classes: one 

small mixed livestock farm, one email hog farm, two medium 

hog farms, and one large beef farm.

M l B t e M l B B
The overall change which seems to be reflected in 

thia chapter is the increase in the types of enterprises 

which take less labor relative to their returns while those 

enterprises which use larger amounts of labor are on the 

decline. This was reflected most prominently by the cash 

grain farms which were the only type where all size units 

increased in numbers. Small beef cattle farms increased but 

the small mixed livestock and hog farms declined substanti­

ally in number. The medium and large mixed livestock, beef, 

and hog farms all decreased or held about the same in 

numbers, indicating that livestock farms in Northeast 

Missouri may have to be larger scale operations to survive 

any length of time.

On farms with livestock, hog operations seem to be 

the main enterprise with cattle used mainly to supplement
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numbers, probably aa a result of more semi-retirement type 

units where older farmers tend to specialize in beef cow 

operations since they require relatively little labor. Cow 

herds increased on other farms as a supplemental or forage 

using enterprise. Cattle feeding does not appear to have 

increased appreciably if at all.



CHAPTER IV

PRODUCTION FUNCTION ANALYSIS

The p ro d u c tio n  fu n c tio n  used  in  t h i s  a n a ly s is  was th e  

Cobb-Douglas form , a  power fu n c tio n  which i s  l i n e a r  in  lo g  

form and th e re fo re  can be f i t  by o rd in a ry  l e a s t  sq u a res

p ro c e d u re s . The procedure was the  same as th a t  used by
B re e s .1

The g e n e ra l form o f th e  Cobb-Douglas model i s  as

fo l lo w s :
b , b 9 b «

Y * a l ,  A  * --------X “1 < n
Where Y i s  th e  dependent v a r ia b le  (co n sid e red  the  o u tp u t) ,  

*1 th rough  ^  a re  the  independen t v a r ia b le s  (c o n s id e re d  th e  

in p u t s ) ,  a i s  the  c o n s ta n t end 4  th rough  bn  a re  the  t r a n s -

fo rm a tio n  r a t i o s .  The e q u a tio n  i s  then  used to  e s tim a te  th e

le v e l  o f  th e  o u tp u t a s  a  fu n c tio n  o f  the  g iven  in p u ts .  The 

tra n s fo rm a tio n  r a t i o s  f o r  th e  Cobb-Douglas fu n c tio n  show the  

c o n t r ib u t io n  th a t  each u n i t  o f  t* e  in p u t makes to  o u tp u t— 

th ey  a re  th e  p a r t i a l  e l a s t i c i t i e s  o f p ro d u c tio n . By summing 

th e se  tra n s fo rm a tio n  r a t i o s ,  b , ♦ b2  ♦ — — ♦ bn , th e  t o t a l  

e l a s t i c i t y  o f  p ro d u c tio n  (p e rcen tag e  change in  o u tp u t 

d iv id e d  by th e  p ercen tag e  change in  in p u ts )  can be determ ined

P ru n e is  B re e s , 
# m j £ l  Z a ™ —,.ii£2» 
Z ie s o u r i ,  l jC 4 .

n iv e r e i ty  o



44

Por the variables in this model a total elasticity of 

production equal to one would indicate constant returns to 

scale; an elasticity of less than one would indicate de­

creasing returns to scale; and an elasticity of greater than 

one would indicate increasing returns to scale.

The Cobb-Douglas function is converted to logarithmic 

form for computational purposes. It is of the form:

InY * Ina + bjjlnxp * bg(lnX2 ) * ---- + b^ln^).

This function is fitted by the standard least squares 

multiple regression techniques since in this form it is 

linear.

Model and Variables Used

The model and variables used were identical to the

1962 Brees Analysis in so far ns possible. The exact form

of the Cobb-Douglas function used was:

~1 ^2 b 1 ^4 ^5 
Y * aXx xX2 *X3 

JX4 *X5 "

..here the paraneters a, b ^  b2 . bp  b4 , and b, were e.U- 

mated by fitting the model with data for the variables Y and 

X^ through X^ from the farm survey.

The variables used were:

Y * gross revenue in dollars 

Xj » tillable land in acres 

Xg =« labor in weeks of man labor
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Xj - major equipment investment in dollars 

X^ * livestock and crop inventories in dollars 

S  - cash expenses in dollars.

Cross a ®

In 1962, gross revenue was determined lay multiplying 

physical sales of livestock, crops, and other products by 

standard prices* In 1965, gross revenue was that actually 

received by the farmer from sales of livestock and crops* 

In both oases, returns from custom work were added and cost 

of purchased livestock deducted, giving the gross revenue 

figure in dollars* The 1965 data was obtained directly as 

dollar sales rather than in physical units* An attempt was 

made to adjust the 1965 data to 1962 price levels by 

multiplying the 1962 standard prices times the 1965 physical 

sales of livestock, crops, and other products* This produc­

tion function using this proved to be unrealistic in terms 

of the regression coefficients and the coefficient of 

determination in comparison with the 1962 results*

Ullgble Jgnd

The land resource in both periods was measured in 

"tillable acres*" In 1962 this was land plowed in the last 

seven years* The 1965 survey asked for all the land which 

the farmer considered to be tillable and this figure was 

used* This could perhaps result in a small error because of



46

the difference in the way the question was presented to the

far® operators. Also it does not include permanent 

pastureland which is an important input for beef and dairy 

farming. It should, however, be a good measure of the 

productive land on the different farms.

I^2£
Labor in both time periods was measured in weeks of 

labor for all kinds of labor used on the farm. All full­

time, part-time, and family labor was included and summed 

with family labor adjusted to man-equivalents to arrive at 

the figure. No particular problems were encountered and 

the data for the two years should compare very favorably.

w u m t o t t
The major equipment investment was measured as the 

present value in dollars of farm equipment owned by the 

operator. In 1963 this figure was taken directly from the 

schedule. However, in 1962, for the farmers who had com­

pleted the schedule in 1962, a depreciated value of all 

equipment they had listed in 1962 had to be computed. It 

was determined by use of the straight line depreciation 

method over a ten year period. To obtain the adjusted 

figure thus .70 was multiplied times the 1962 figure and 

the current value of all machinery purchased from 1962 to 

1965 was added to obtain the value of the 1965 equipment on



each farm. This could cause some difference between the two

sample results when they are compared.

MX®a£2£k ̂  C ^  Inventory

The crop and livestock inventories were measured in 

dollar values of livestock on the farm and crops held for 

sale or for livestock feed at the beginning of the year. 

The 1962 analysis used the closing inventory of 1962 to 

obtain this figure, while the 1965 inventory value was 

obtained from the inventory held at the beginning of the 

year. The beginning inventory was chosen in the belief 

that the inventory in the beginning of the year would have 

more effect on the gross income (dependent variable) than 

would the ending inventory,

cash £ m
Cash expenses were measured in dollars. In 1962 

physical quantities of feed, fertiliser and purchased live­

stock were multiplied by adjusted prices to obtain the cash 

expenses for the model. It was considered the weakest 

independent variable used since only a part of the total 

cash expense outlay of a farm was used. The model was set 

up with this variable once with only feed and fertilizer as 

the cash expense and a second time with purchased livestock 

added to the cash expenses, A large number of farms did not 

purchase livestock, and therefore a separate variable using
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only purchased livestock could not be used.

In 1965, the data was obtained by summing all report-** 

ed cash expenses, including feed, fertilizer, and purchased 

livestock. An attempt was made to adjust these costs to the 

1962 level by multiplying the 1965 quantities times the 1962 

prices, but this resulted in unrealistic regression coef­

ficients and a low coefficient of determination.

i O U & M l S f f i i
As in the 1962 study there were zero values obtained 

for major equipment investment, livestock and crop inventory, 

and cash expense in a few cases. To compensate for this, 

since the logarithm for zero is undefined, a one was added 

to each value of the observations of those variables.

' & 3  & 1 2 *  ^ U W
The function was first fitted to the 194 commercial 

farms. It is compared with the 1962 sample of 223 farms. 

The objective was to compare the over-all change of the ag­

gregate production functions of the total sample of North­

east Missouri farms.

The farms were classified as cash grain, mixed live­

stock, beef, hog, and dairy farms. The model was then fitted 

for the 67 cash grain farms, 41 mixed livestock farms, 25 

beef farms, 48 hog farms, and 13 dairy farms. This was 

compared with the model for 1962 where there were 38 cash
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grain farms, 69 mixed livestock farms, 31 beef farms, 70 

hog farms, and 15 dairy farms, enabling a look at the over­

all changes within these classifications during the three 

year period,

Next, the sample data for 130 farms whose household 

head operated units in both 1962 and 1965 were fitted to the 

model, Por 1962, models also were estimated for 13 cash 

grain, 43 mixed livestock, 19 beef, 43 hog, and 8 dairy 

farms. These results were compared to the 1965 data from 

35 cash grain farms, 34 mixed livestock farms, 10 beef farms, 

38 hog farms, and 10 dairy farms. This allowed comparisons 

of the changes between the different types of farms which 

had the earns operator over the three year period. The move­

ments observed from this latter analysis should be more 

representative of the commercial, full-time farmer, 

l ® a a l ^  ̂  C 2 ® 2 a £ 1 2 ^  2X ^ ^

The models wore fitted and the arithmetic means, co­

efficients of determination and regression coefficients were 

computed. The results and comparisons between 1962 and 1965 

for the (1) arithmetic means, (2) coefficients of determi­

nation and (3) regression coefficients are examined in the 

following section of this chapter,.
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Arithmetic Means

The arithm etic means were computed by dividing the 
to ta l  un its  in  each variable by the number of farms in the 
sample to find the average fo r the forms in that sample.

Income. The average increase in gross income per 
farm from 1962 to 1965 was 15*743 (Table X). The change was 
sign ifican t a t  the .005 probability lev e l. By fa r  the
la rg est increase was fo r the mixed livestock farms which had 
increased gross incomes of around $17*446 (s ign ifican t a t

2The te s t  for the significance of change between the 
means fo r 1962 and 1965 were a l l  calculated in the following 
manner fo r a l l  the variab les.

The formula— *1 “ *2
* -  ^ v v r W

where 5p «
j - D s ,  ♦ (K2- I )S

The te s t  fo r  significance of the change for the mean of the 
variable gross income between 1962 and 1965 for to ta l farms 
where purchased livestock was not added to cash expense was 
calculated as follows:

3p .  ( ^ )  U . T ^ M ^ 8^  -  17,051 

* “ T77%1 W ^ & 'V K n

t  * 3,458 t  fo r .005 -  2.576.
The change between the two means is  thus sign ifican t 

s ta t is t ic a l ly  a t the .005 probability lev e l. This moans 
th a t a difference as large as indicated would occur by 
chance only 5 times out of 1,000.
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TABLE X

ARITHMETIC MEAN ARB STANDARD DEVIATION

Fara

POR GROSS FARM BECOME

Farm Type

Standard
...Deviation

1962 1965 Change 1962 1965

All Farms 13,842 19,585 ♦ 5743 13,742 20,858

Cash Grain 10,736 13,829 * 3093 6,913 12,185
Mixed Livestock 12,127 29,573 ♦17446 13,238 28,468

Beef 16,927 18,863 ♦ 1936 20,891 30,505
Hog 18,840 19,851 ♦ 1011 26,327 13,973
Dairy 13,532 16,576 ♦ 3044 9,423 15,691

______________Same Operators in 1962 and 1965_______

All Farms 14,946 21,794 ♦ 6848 14,530 20,966

Cush Grain 12,361 15,162 ♦ 2801 7,158 12,242

Mixed Livestock 13,331 31,461 +18130 14,281 28,643

Beef 20,750 19,898 - 852 24,442 28,788

Hog 15,184 20,630 + 5446 11,754 14,731
Dairy 14,025 19,834 ♦ 5809 8,372 17,120
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.005 probability level)— much above the average increase. 

The other farms had average increases of from #1,011 for hog 

farms, to #3,093 for cash grain farms. The mixed livestock 

farms had such a large increase in gross income because 

there were relatively few small farms in 1965 but had been a 

large number of small mixed livestock farms in 1962. Thia, 

also, can be seen by looking at the means of the other 

variables which show mixed livestock as the largest in al­

most all the categories.

The results of the income changes for the 130 farmers 

who operated in both years showed an increase of 6,646 

dollars (significant at .005 level) between the two years—  

a little over a 1,000 dollars more than for all farms in the 

two surveys. Only the beef cattle farms showed a decline in 

income for this period with a decline of #852 (not statisti­

cally significant) caused by an increase in numbers of small 

beef farms. The pattern for increased income on the fanes 

with the same operators, however, was similar to that for 

all farms,

Land. The change in crop acres per farm for the 

sampled area between 1962 and 1965 was a negative 18 acres 

(significant at .20) with an average of 211 acres operated 

in 1965 (Table XI). Only the mixed livestock farms had an 

increase in acreage. The largest declines in cropland

acreage were for the dairy and beef farms which showed
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TABLE XI

MEAN AND STANDARD DEVIATION POR CROPLAND

T otal Farm Operators

ACRES OPERATED PEE FARM

Fann Type

Standard
Deviation

1962 1965 Change 1962 1965

A ll Farms 229 211 -  18 180 213
Cash Grain 255 227 -  28 173 178
Mixed Livestock 207 795 + 88 178 301
Beef 263 161 -102 177 180
Hog 232 170 -  62 177 179
Dairy 212 97 -115 231 83

- Same O perators in  1362 end 1365

A ll Faras 239 231 -  8 179 230
Cash Grain 287 243 -  44 205 167
Mixed Livestock 221 318 * 97 189 317
Beef 315 197 —118 185 184
Hog 216 173 -  43 160 199
Dairy
n a s s e s s s s ^

180 115 -  65 94 88
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declines of 115 acres (significant at .05) and 102 acres 

(significant at .025) respectively. The reason for the 

increase in crop acreage for the mixed livestock farm was 

the decline in the numbers of small farms in the category. 

In 1962 many farms were in the email category whereas in 

1965 almost all were of the medium or large categories.

The 130 farms which operated in both years had an 

average decline of only about 3 acres (not statistically 

significant) during thia time and operated farms which had, 

on the average, 20 more crop acres than for all farms in 

the sample. Each of the different farm types which had 

operated also in 1962 averaged a greater number of crop 

acres than for the total of the respective types in 1965, 

but followed essentially the same pattern of change in 

average size between the different farm types as the total 

farms did.

labor. The biggest surprise in the results occurred 

in the use of labor which had an average increase of five 

weeks of labor per farm (significant at .10 level) for all 

farms in 1965 over the 1962 levels (Table XXI), The largest 

average change was a 24 week increase (significant at .005) 

for the mixed livestock farms. The cash grain, beef and 

dairy farms actually had decreased average amounts of labor 

used, which could be expected; their crop acreage also 

declined.
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TABLE X I I

K M  AND STANDARD DEVIATION FOR WEEKS OK LABOR

USED PER FARM IN  MAN EQUIVALENTS

______________________________________________________________________________
Standard 
__ Deviation___

Farm Type 1962 1965 Change 1962 1965

All Farms 68 73 ♦ 5 33 46

Cash Grain 64 62 . 2 27 33

Mixed Livestock 63 87 ♦24 29 57

Beef 67 62 • 5 34 33

Hog 74 81 * 7 37 52

Dairy 83 81 - 2 44 42

Sase Operators in 1962 and 1965

All Farms 70 82 ♦12 35 49

Cash Grain 69 70 ♦ 1 34 33

Mixed Livestock 64 90 ♦16 32 60

Beef 73 76 ♦ 3 39 38

Hog 76 86 ♦10 37 56

Dairy 73 93 ♦20 20 35
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The 130 farms with the same operators in both years 

had an increase in labor used for all the different types of 

farms with the largest increase on the dairy farms. One 

factor accounting for this was the increased amount of 

family labor used on the farms with more of the farm 

children becoming older and working more and with increased 

usefulness*

The overall increase in the use of labor combined 

with a decrease in crop acres and without substantially more 

livestock would seem to indicate a loss of efficiency of 

labor in this area between 1962 and 1965. The additional 

family labor used, however, comes at an essentially sere 

coat since it is available whether w e d  or not.

Major Bond went j^vg&tel* 5 h 0  average value of 

farm equipment used per farm declined by 61,269 (significant 

at .10 probability level) for all sample farms between 1962 

and 1965 with only mixed livestock farms showing an increase 

(Table XIII). The 130 farms with same operators also had 

about the same decline. Relatively little new machinery 

was obtained by the farms in the area during the period 1962 

to 1965. Depreciation of the older equipment more than off­

set the increased value from the newer equipment.

This decline in value of equipment could mean that 

gross income was increased more from the increased w e  of 

labor and other inputs in the area between 1962 and 1965
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TABLE X I I I

MEAN AND STANDARD DEVIATIONS POR INVESTMENT

IN MAJOR B Q O IM T

.O p e ra to r s
S ta n d a rd

, Kean .. D e v ia t io n
P ana  Type 1962 1965 Change 1962 1965

A l l  P a ra s 8535 7266 -1 2 6 9 8889 7759
C ash G ra in 9640 7063 -2 5 7 7 8411 6455
M ixed L iv e s to c k 6925 8619 ♦1694 6877 8559
B e e f 8322 6321 •2 0 0 1 8485 9819
Hog 9219 7592 -1 6 2 7 8988 7785
D a iry 11503 4326 •7 1 7 7 15950 6692

A l l  Parras 9663 8391 -1 2 7 2 8786 7988
C ash  G ra in 11563 8989 -2 5 7 4 7842 7164
M ixed L iv e s to c k 8307 8994 ♦ 687 7889 8637
B eef 9439 8592 -  847 8910 11972
Hog 10444 7877 -2 5 6 7 9541 7227
D a iry 9156 5346 -3 8 1 0 11485 7539

sss
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instead of from the increased use of capital for equipment. 

Also the flow of inputs from the older equipment would not 

have diminished. Increased capital usually is associated 

with increased acreages hut the average farm in the sample 

actually decreased in wise, 

Livestock and Crop Inventory. A very large increase 

in livestock and crop inventory per farm occurred with the 

average per farm being S19y85O (significant at .005) from 

1965 to 1962 (Table XIV). Parmers who operated in both 1962 

and 1965 increased their inventory by $22,605 (significant 

at .005). These increases were accounted for by an increase 

in both livestock and crops held for feed and sale. The 

largest increase was found in crops held for feed which 

accounted for more than half of the inventory value, hower 

prices for soybeans, corn, and wheat combined with higher 

prices for hogs and cattle for 1965 could account for the 

farmers* inclination to hold their crops and at the same 

time add to their livestock inventory. They feed their 

grains to take advantage of higher livestock prices.

M »  Fertiliser, and Other Cash 5xpongee. Due to 

the addition in 1965 of other cash expenses to the feed and 

fertilizer expense a large increase between 1962 and 1965 can 

be observed (Table XV). The average farm in 1965 shows a 

$7,199 increase over 1962. The largest increase comes from 

mixed livestock and hog operations which showed an increase
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TABLE X IV

MEAD AUD STANDARD DEVIATION FOR LIVESTOCK

AND CROP IN VENTO RIES (DOLLARS)

Fara Type

Standard
D eviation

1962 1965 Change 1962 1965

A ll Farms 7757 27607 ♦19850 9199 29835
Cash Grain 3836 14125 ♦10289 4009 18606
Mixed Livestock 6314 45926 ♦39612 5282 40829
Beef 11461 28213 ♦16752 14688 31227
Hog 8912 30516 ♦21604 10238 22435
Dairy 11065 25874 ♦14809 10368 24898

S $B ® £2e£® 12*2j& JJ62^^

A ll Farms 8401 31006 ♦22605 10179 30487
Cash Grain 4191 15642 ♦11451 4494 21740
Mixed Livestock 7280 46559 ♦39279 5575 39912
Beef 14031 33568 .19537 17709 22265
Hog 8522 31499 ♦22977 10774 23705
m iry 9339 32233 +22894 5871 25804
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TABLE XV

M E O  AND STANDARD DEVIA TIO N  POR F E E D , F E R T IL IZ E R  

AND OTHER CASH EXPENSES (DOLLARS)

. Fars Type

Total Farm Operators

Kean_________
Standard
Deviation

1962 1965 Change 1962 1965

All Parma 2300 9499 ♦ 7199 2514 13000

Cash Grain 1466 6161 + 4695 1169 5445

Mixed Livestock 2081 12216 +10135 2307 14628

Beef 2278 7527 4- 5249 2469 9535

Hog 3054 13402 4-10348 2924 19426

Dairy 1393 7122 4- 5729 990 6186

Same Operators in 1962 and 1965

All Farms 2547 10929 4- 8382 2563 14803

Cash Grain 1819 6895 + 5076 1168 4848

Mixed Livestock 2542 12829 4-10287 2571 15276

Beef 2598 9153 4 6555 2641 9602

Hog 2959 14426 4-11467 3044 21718

Dairy 1736 8608 4- 6872 1112 6505
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#10,135 and #10,348 respectively . The farmers who operated 
in  both years followed essen tia lly  the same pattern  with a 

s lig h tly  larger increase in  expenses due to th e ir  la rger 

operations which have greater to ta l costs .
Because of the addition of other cash expenses to the 

1365 survey a oomparison between the average means of 1962 

and 1965 cannot be made. Only the re la tiv e  increase between 

the d ifferen t types of farms should be noted.

leed* M ^ M lS X . M  ^ O M s M  M m & 2&  B m o *  
This variable was obtained by adding the value of purchased 

livestock to the feed and f e r t i l i s e r  expense previously 

calculated and because of the addition of other cash expenses 

to the 1965 figures only the re la tiv e  increases between the 
d ifferen t farm types should be noted (Table XVI). The 

average value fo r purchased livestock expense actually held 

very stable with an increase of only #104 (not s ta t is t ic a l ly  

s ign ifican t) over 1962 with mixed livestock fam s showing 

the la rg est increase, #2,106 (sign ifican t a t  .30). The 

amount of purchased livestock on beef c a ttle  farms declined 

on the average #2,868 (sign ifican t a t  .30) while the other 

farm types were re la tiv e ly  s tab le . The changes would be due 

more to the changes in  else of farming operations which oc­

curred in  these two types of operations, whereas mixed 

livestock farms increased in  size the beef farms decreased 

greatly  in  i t s  size of operations accounting fo r the
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TABLE XVI

MEAN AHO STANDARD DEVIATION FOR FEED, FERTILIZER 

AND PURCHASED LIVESTOCK EXPENSES (DOLLARS)

T o ta l F a r s O p e r a t o r s ________________________

Mean
S ta n d a rd
D e v ia t io n

Farm Type 1962 1965 Change 1962 1965

A l l  F a r m 4379 11682 ♦ 7303 7474 15754
C ash  G ra in 1732 6777 + 5045 1774 5777
M ixed L iv e s to c k 4002 16243 +12241 5887 17198
B e e f 10144 12525 + 2381 15441 17977
Hog 4334 15138 +10754 4953 21680
D a iry 1452 7513 + 6061 963 6317

Same O p e ra to r s  i n  1962 and  196$

A l l  P a ra s 4846 13321 ♦ 8475 7509 17054
C ash G ra in 2027 7797 + 5770 1354 5376
M ixed L iv e s to c k 4709 16952 +12243 6243 17414
B eef 10642 14257 * 3615 15227 16220

Hog 4242 16478 +12236 4389 24273
D a iry 1847 9122 + 7275 1018 6546
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changes in value of livestock bought.

Coefficients of Determination Without Purchased Livestock 

The percentages of variation in the gross revenue 

explained by the variables in the models are the coefficients 

of determination shown in Table XVII. In 1962, these 

variables explained .6641 per cent of variance in gross 

income received by the 223 farms in the sample while in 1965 

these variablee explained .6196 per cent of the gross in­

come received by the 194 farms operating in the sample area. 

The change of explained variation could be due to many dif­

ferent things some of which could be the change in techniques 

of production, different weather conditions, errors in the 

survey between 1962 and 1965, and the change in the way the 

data was collected. The coefficients of determination for 

the different farm types decreased except for the beef 

cattle and hog farms which had small increases. The results 

of beef and dairy farms cannot be considered very accurate, 

since there were insufficient observations in the sample 

and hence the degrees of freedom were low. This is parti­

cularly true of the daily farms where there were only 15 

observations.

For the farms which operated in both years the co­

efficients of determination changed from ,6724 in 1962 to 

.5664 in 1965, The coefficients for the different farm
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types varied between the two years in approximately the same
manner as for a l l  farms in the sample.

J M m i  livestock Added l a  t a r n  m a & l i*  The 
addition of purchased livestock caused the coeffic ien ts of 
determination to increase in 1965 in  a l l  casco except fo r 
hog and dairy farms (Table XVIII), These resu lts  are 
comparable to those in  1962 with the addition of purchased 
livestock. The changes between 1962 and 1965 were smaller 
than without purchased livestock with the coeffic ien t of 
determination for a l l  farms going from .6770 in  1962 to 
.6523 in 1965, The only increase was with the beef farms, 
where purchased livestock is  more important and fo r which 
the coeffic ien t went from ,4940 to .6923, Other farm types 
had decreased coeffic ien ts with the la rgest decrease for 
dairy farms, going from £157 to ,5294, 

The coeffic ien ts of determination for the farms with 
the same farm operators followed approximately the same 
pattern as for a l l  farms, going from .6444 in 1962 to .6115 
in  1965, The mixed livestock farms coeffic ien t went from 
.8348 to ,6750, but the equations fo r the cash grain , beef
c a ttle  and hog farms a l l  had increased coeffic ien ts of 
determination.
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67 

Biastipities of Production

The regression coefficients in Tables XVII and XVIII 

determine the elasticities of production for the two dif­

ferent years. The elasticity of production is the change 

in output which can be attributed to the proportional and 

simultaneous change of all resources. The sum of the regres­

sion coefficients for all the resources in the model then 

gives the elasticity of production for the model,

Purchased Livestock Kot Included g  the ^ § |  

Variable, For the model without purchased livestock included 

in the cash expenses variable the elasticity of production 

for all sample farms in 1965 was .8540 as compared to .9357 

in 1962, The coefficients and elasticities are shown in 

Tables XIX and XX, All coefficients were significant at the 

five per cent level except the coefficient for labor in 1965, 

which had a negative coefficient and characteristically was 

not significant. This seems to indicate more intensive 

farming for this area in 1965 than in 1962. The change in 

the coefficients for the different variables showed land as 

decreasing in importance by going fro® .38690 in 1962 to 

.27996 in 1965. This change was statistically significant 

at the .005 probability level? Cash expenses became the

^The test for the significance of change between the 

regression coefficients for 1962 and 1965 were all calculated 
in the following manner for all variablesi
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most important variab le , changing from .24831 in 1962 to 
.47473 in  1965 and was sign ifican t a t  the .005 lev e l, 
however, the change in  composition of the variable makes 
comparisons d if f ic u l t .  The most s ign ifican t change was the 
negative coeffic ien t for labor in  1965, -.00324, as op­
posed to a coeffic ien t of .16184 in  1962. The change was 
s ign ifican t a t  the .005 le v e l. The lessening in  value is  
log ical since observation of the arithm etic means showed 
there was an increase in  the amount of labor used and a de­
crease in  acres planted. Thus the lose of efficiency of the 
labor variable could be expected.

Of the d ifferen t farm types, the beef and dairy farms 
had such small numbers in  the sample tha t l i t t l e  can be

'’I  * 2̂ 
Th. lo b u le — ^ H , ^ )  -  w r r w s ;

is  used.

The te s t  fo r significance fo r the variable land 
(acres) between 1962 and 1965 for to ta l farms where purchased 
livestock was not added to cash expenses was calculated as 
follows:

t  -  5.35 t  fo r .005 « 2.576.
The change between the two coeffic ien ts is  thus 

s ign ifican t a t  the .005 probability lev e l. This means that 
in  only 5 cases out of 1,000 a difference as large as 
observed could be expected by chance.
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inferred from their coefficients, which generally were not

statistically significant. Th® cash grain farms total 

elasticity of production changed from 1.0234 in 1962 to 

.8476 in 1965, Land remained as the moat important variable 

though it decreased slightly from .59996 to .51328 (not 

statistically significant). Cash expenses showed the 

largest increase going from .06857 to .27843 (significant 

at .005). A surprising change was the negative coefficient 

of -.00501 in 1965 for major equipment investment as opposed 

to .15650 in 1962 (significant at .01).

The mixed livestock farms elasticity of production 

changed from 1.2108 in 1962 to ,9105 in 1965. Land remained 

as it most important variable while labor became a negative 

coefficient in 1965 and major equipment investment went from 

-.02435 in 1962 to .24522 in 1965 (significant at .001) 

While these farms increased in site, the input of labor in­

creased at an even greater rate.

The elasticity of production for the hog farms chang­

ed very little between 1962 and 1965. Cash expenses 

remained as the most important input and all the variables 

remained approximately the same between 1962 and 1965.

The elasticity of production for all farms with the 

same operator in both 1962 and 1965 changed from .8257 to 

.7687. The coefficients were somewhat lower than for all 

farms in the sample, which could result from more intensive
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farming in 1965. The main difference between the individu­

al variables in 1962 and 1965 for the same operator group 

compared with the total farm sample was an increase in the 

coefficient for land of ,16996 in 1962 to ,27398 in 1965 

(significant at .005).

Purchased Livestock Included in thg Expanse Variable. 

When the models included purchased livestock in the cash 

expenses variable, the changes in the elasticity of pro­

duction between 1962 and 1965 for all sample farms went from 

•9239 to ,8581 (Tables XXI and XXII), The values changed 

in approximately the same pattern as when purchased live­

stock was not included except the coefficient for cash 

expenses which increased a little more than for the other 

variables. 

Coefficients for the different farm types changed 

similarly to those models which did not include purchased 

livestock in almost all cases. The numbers of sample farms 

for the beef and dairy farms were still too small for the 

results to be of any statistical significance in the model, 

The elasticity of production for all farms with 

the same operator in both 1962 and 1965 changed from ,8221 

to ,8774. The principle cause for the increase came from 

the cash expenses variable which increased from ,29042 in 

1962 to ,57106 in 1965 (significant at ,005), This implies 

that purchased livestock for the farms which stayed in
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The marginal value productivities for all resources

are shown in Tables XXIII through XXVII. The marginal 

value products for the individual farm types of the 130 

operators which operated in both years must be discounted 

because the lack of sufficient numbers of farms in each type 

tends to make the computations statistically significant.

WVP JJS-8* 7he marginal value product for land was 

measured in dollar returns per tillable acre added to the 

model. The marginal products for the model without purchased 

livestock added to the expense variable for all farms went 

from >21.60 in 1962 to 325.01 in 1965 and changed from >17.23 

to S23.ll where purchased livestock was added to the expense 

variable. This may have resulted from a fall in crop acres 

which were cropped more intensively.

The marginal value products for land in the different 

farm types all increased from 1962 to 1965 except for the 

hog farms which went fro® $17.17 to #16.32 when purchased 

livestock was not added and from $22.48 to $16.79 when 

purchased livestock was added to the expense variable. Hog 

farms, on the average, were considerably larger in 1965 than 

in 1962.

It appears, since the annual per acre cost to the 

operator to acquire additional land is approximately $15 to 

#20 for $200 land, that it would still pay the average farm 

to acquire additional crop acres. This would be particularly
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TABLE XXIV

MARGINAL VALUE PRODUCTIVITIES TOTAL FARMS

(X^ « Feed, Fertiliser, and Purchased Livestock)

Lana 
tillable 

acres
X 1

Labor 
weeks 
X 2

Major 
equip, 

invest.
x 3

L.S. & 
crop 

invent.

..  4...

Cash 
expenses

Cash Grein 24.21 30.55 .25 .02 .39

Mixed Livestock 23.02 33.58 -.03 .20 1.51

Beef 33.17 -16.56 .84 — .05 .17

Hog 22.48 8.20 .05 .20 1.91

Dairy 8.66 80.15 .47 -.01 3.29

Land Major L.S. A
tillable Labor equip. crop Cash
acres weeks invest, invent, expenses
X 1 x 2 x 3 x 4 S

Cash Grain 50.59 - 9.12 -.01 -.04 .37

Mixed Livestock

Beef

29.80 -32.27 .84 .07 .82

15.37 -26.28 .39 .11 .65

Hog

Dairy

16.79 -18.74 .17 .15 .57

139.70 -200.42 -2.97 .93 -.81
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TABLE XXV

MARGINAL VALUE .PRO D U CTIV ITIES TOTAL FARMS

(X^ = Peed and Fertilizer)

1962

Land 
tillable 

acres
Labor 
weeks 
X 2

Major 
equip, 

invest,
X 3

L * S M & 
crop 

Invent*
X 4

Cash 
expenses 

X 5

Cash Grain 24.25 28.03 .21 .03 .72

Mixed Livestock 25.57 33.18 -.04 .13 2,46

Beef 11.70 -21.77 .75 ,10 1.55

Hog 17.17 28.08 .02 .25 2.32

Dairy 2.43 90.17 .53 .01 3.25

Land 
tillable 

acres

-1

Labor 
weeks

Major 
equip, 

invest.

L.S. & 
crop 

invent.

4

Cash 
expenses

Cash Grain 1 30.03 311.32 -.01 -.01 .62

Mixed Livestock 47.33 -63.51 .89 .08 .64

Beef 19.62 -10.65 .35 .17 .52

Hog 16.32 15.75 .20 .15 .67

Dairy 160.56 -216.63 -3.47 1.00 -1.08
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TABLE XXVI

MARGINAL VALUE PRODUCTIVITIES 130 SAME OPERATORS

Land 
tillable 

acres
X 1

Labor 
weeks 
*2

Major 
equip, 

invest.
X 3

L.S. & 
crop 

invent.
X 4

Cash 
expenses 

X 5

Cash Grain - .47 33.61 .04 -.04 3.75

Mixed Livestock 19.80 35.91 -.10 .95 2.33

Beef - 4.39 - 5.44 -.16 .03 7.79

Hog 8.37 -13.75 .29 .29 1.71

Dairy 3.11 216.44 .43 .23 1.48

Land Major L.S. &
tillable Labor equip. crop Cash

acres weeks invest. invent. expenses
X 1 X 2 X 4

Cash Grain S 26.12 1-11.92 # .02 #.04 $ .66

Mixed Livestock 39.03 -82.11 .50 .12 .73

Beef 100.69 81.98 .74 -.31 - .76

Hog 10.83 *23.95 -.02 .17 1.01

Dairy 131.30 -468.06 -1.09 1.00 -1.91
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TABLE XXVII

MARGINAL VALUE PRODUCTIVITIES 130 SAME OPERATORS

(X^ » Peed, Fertilizer, and Purchased Livestock)

Land 
tillable 

acres
X 1

Labor 
weeks 
X 2

Major 
equip, 

invest.
X 3

L.S. & 
crop 

invent.
X 4

Cash 
expenses

Cash Grain .78 48.66 .19 -.01 2.27

Mixed Livestock 24.37 30.39 -.03 .15 1.44

Beef 1.77 -23.61 .74 .31 .90

Hog 11.12 -12.35 .24 .26 1.57

Dairy 14.32 199.34 .39 .25 1.68

1965

Land 
tillable 

acres

Major
Labor equip, 
weeks invest.
X 2 X 3

L.S, & 
crop 

invent.
Cash 

expenses

Cash Grain 64.70 -29.12 -.01 -.03 .12

Mixed Livestock 38.29 -40.14 .18 .11 .93

Beef 18.66 -91.52 .06 -.13 1.33

Hog 12.29 - 6.61 -.06 .18 .76

Dairy 97.74 -526.39 .19 1.05 -2.00



87 

so for cash grain and mixed livestock farms. Dairy farms 

showed a very high MVP for land but due to the lack of 

numbers it cannot be interpreted with confidence. The in­

crease in productivity for land over the three years, how­

ever, probably has been offset by the rise in land prices, 

taxes, and interest through this time period,

MVP Labor. The marginal value productivity for labor 

was measured by the dollars returns per week of labor. The 

marginal productivity of all farms when purchased livestock 

was not added to the expense variable changed from 424.77 in 

1962 to $-.65 in 1965, and from #26.12 in 1962 to $-.02 in 

1965 when purchased livestock was added to the expense 

variable. This reflects the increased amount of labor 

used on a smaller number of crop seres which implies that 

more labor has been added to an already excess amount of 

labor. Returns to a week of labor in 1962 were already 

vary low.

The marginal value productivity of labor on all the 

different farm types decreased. Only when purchased live­

stock were not added to the expense variable for the cash 

grain and hog farms did the 1965 MVP stay above a negative 

figure. However, very few labor coefficients were statis­

tically different from zero, which indicates that there is 

room for much adjustment. However, most of the labor in­

put increase came from family members. Thus the variable



88 

cost of the added labor was small or nonexistent, as­

suming that the family members had no satisfactory 

alternative use for their labor,

M ^  Kajor Equipment, The marginal value product 

for equipment was measured in dollar returns per dollar 

invested, The marginal productivity for all farms without 

purchased livestock added to expenses went from 4,18 in 

1962 to 4.24 in 1965, For all farms when purchased live­

stock were added to expenses the marginal productivity went 

from 4.24 in 1962 to $.22 in 1965.

The marginal value products for the different farm 

types decreased in all cases except for mixed livestock 

farms which increased fro® $-.04 in 1962 to #.89 in 1965 

when purchased livestock was not added to cash expenses and 

from S-.03 to 4.84 when purchased livestock was added, 

These changes reflect the increased sire of the mixed live­

stock farms while the other farm types had decreased in 

sire.

Assuming the only costs to be covered were five per 

cent interest and straight line depreciation for 10 years, 

the yearly factor cost would be $.15 per dollar investment. 

Where the marginal value product equals the marginal factor 

cost (4.15) is the optimum point of allocation, so it would 

appear that increases of machinery and equipment investment 

could be justified.
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MVP Livestock and Creo Inventory, The returns to 

livestock and crop inventories were measured in dollars 

per dollar of investment. The marginal productivity for 

all farms went from S . H  in 1962 to $.05 in 1965 without 

purchased livestock added to the expense variable, and 

changed from $.14 in 1962 to $.04 in 1965 with purchased 

livestock. This probably resulted from large increases by 

farms of all types in the inventories of crop products and 

livestock.

The marginal value products for the different farm 

types declined in most cases. The beef and dairy farms did 

have increased marginal value products for livestock and 

crop inventories.

If one assumed a five per cent interest change as the 

only cost, the yearly factor cost would be $.05 per dollar 

of investment. It would then appear that in most cases for 

the individual farm types further use of this resource also 

would be justified.

MVP Cash Expenses. The marginal value productivity 

for expenses was measured by the dollar returns per dollar 

spent for feed and fertiliser in one model and feed, 

fertiliser and purchased livestock in another model for 

1962 and for all cash expenses, with and without livestock, 

for 1965. The marginal productivity for all farms where 

purchased livestock were not added went from $1.84 in 1962
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to $.97 in 1965 while the marginal productivity for all 

farms where purchased livestock were included in cash 

expenses went from $1.23 in 1962 to $.89 in 1965.

In all cases the marginal value products for the 

farm types decreased from 1962 to 1965, being in all cases 

less than $1.00. This implies that further use of this 

input would actually increase gross incomes for the average 

farm by less than the cost of the inputs. Part or all of 

the change between 1962 and 1965 could have resulted from 

the inclusion of more expenses in th® 1965 variable. Thus, 

few inferences can be drawn from the inteiyear comparison. 

However, the low MVPs for 1965 do imply a relative misal­

location with too many cash expenses on an aggregative 

basis.



CHAPTER. V

SUW ARY A O  CONCLUSIONS

The Cobb-Douglas function provides, at beat, only 

rough approximation of resource efficiency and, by compar­

ing data from different time periods, of the changes which 

have occurred. It can provide suggestions as to the direc­

tion of resource allocation but the resource categories 

usually are too aggregative to allow specific recommendations 

for adjustments to be made. The results, however, can be 

used for general recommendations as to the economic ef­

ficiency within the sample.

A major difficulty in trying to compare the functions 

and arithmetic means for two separate years for the current 

study was the different methods of obtaining the data used 

for some of the same variables in the different years. This 

could cause biases which would be reflected as changes even 

though there may not have been any. Also, the variables 

used in 1962 may not be the best that could have been used 

in 1965 and this could cause different relationships 

between the variables as they changed between the two years.

The changes which occurred in the sizes of the 

operations and the farm types seem to support the image of 

the changing face of agriculture. The small farms in this 

area appear to be shifting toward the enterprise types



which use less labor and obtain from the smaller amount of

labor, a higher return* Kany of these are older farmers 

and those with some off farm employment, 

The livestock farms, particularly the mixed live­

stock and hog fame, show a trend toward larger enterprises, 

increasing the scale of their operations to obtain a higher 

income* The "in-and-outer" farm enterprise seems to be 

less important than in the past* If this is the situation, 

the livestock farm will be able to control its production 

to a greater degree and will be less influenced by wide 

swings in market prices* Another important aspect of the 

decline of the "in-and-outer" would be increased accuracy 

of the prediction in livestock numbers for the future, 

which would help in predicting prices and thus partially 

eliminate one of the causes for larger price fluctuations 

from year to year*

The cash grain farm numbers have increased at all 

levels in Northeast Missouri* This is an important change 

in today's agriculture* Many farmers are now looking for 

the enterprise which returns the most for the amount of 

labor supplied which in the past was not necessarily so* 

The trend can be expected to continue in the future with 

those farmers who do not become large livestock operators 

turning to the cash grain faming as either full or part­

time operators*
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Specialized beef cattle fame in the area are 

declining in numbers although beef cow numbers say not be 

decreesinge The larger farmers have gone more to a mixed 

livestock organization leaving very few units of any size 

as beef cattle operations. The beef cattle operation in 

this area usually is a supplementary enterprise for the 

farming unit as a whole. The smaller farmer seems to re­

gard a beef cattle operation as the best livestock enter­

prise to go along with off-farm work and semi-retirement, 

which explains the increase in numbers of the small beef 

cattle farms in the area. Beef can be expected to continue 

as an enterprise on many farms because of the existence of 

large quantities of otherwise unusable roughage.

The number of dairy cattle farms is about the same 

as in 1962 but, with an increase in the number of dairy 

cattle per farm. Dairy farm® are still relatively few in 

number in the area and very few farms of other types seem 

to shift to dairy farms,

The functional analysis, using the Cobb-Douglas 

function, used purchased livestock as part of the cash 

expense variable and also was made with purchased livestock 

left out of the variable. The models were run using the 

total farms in the samples for both years and then dividing 

the farms into the different farm types. Next the 130 farm­

ers who operated on the same farm unit in both 1962 and 1965
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were set up as a separate model and run both as a total 

group and then in their different farm types.

In most eases the elasticity of production for each 

model was less than one indicating diminishing returns to 

scale. The variables of land and cash expenses were in 

most cases the most important coefficients in each model. 

The major change between 1962 and 1965, however, was that 

the coefficient for cash expenses became greater while that 

for land either declined or remained at about the same 

magnitude as in 1962. The other variable, livestock and 

crop inventory and major equipment investment, seemed to 

remain about the same in relative importance between the 

two year®. The coefficient for the labor was negative in 

most cases in 1965 and also was very low for 1962.

Changes in the arithmetic means showed crop acres 

decreased slightly while labor used increased. This would 

seem to support the low coefficient for labor. A negative 

coefficient would mean that too much labor is being used in 

this area and any addition to labor would decrease gross 

income in the models given. However, the labor coefficient 

was not statistically significant and thus could be as­

signed to zero.

The models which included only farmers who operated 

in both 1962 and 1965 showed approximately the same results 

as where the entire sample was used, except for slightly
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lower coefficients due, probably, to their having more 

intensive farming systems on their units. These farmers 

were on the average slightly older and wore on the larger 

farms. They also had increased the size of their farms.

Adding purchased livestock to the expense variable 

had a visible effect on most models. The mixed livestock, 

beef cattle, and hog farms showed an increase in their cash 

expense coefficient and a higher summed coefficient in al­

most all cases. Purchased livestock seemed to have more of 

an impact, when comparing between 1962 and 1965, on the 

farmers who were in operation during both of these years as 

opposed to the total farms in both years. This suggests an 

area of rosearch that could be developed as to the importance 

of purchased livestock for the different farm types.

Another area would be a more detailed study as to 

why there lias been a large increase in numbers of cash grain 

farms in this area while the other farm types decreased in 

numbers.

The results of the study’ seem to indicate that the 

cash expenses variable increased in importance, and cur­

rently are earning lees than their costs on an aggregative 

basis. What is surprising, however, is the seeming slow­

down of the substitution of capital for labor with the 

amount of labor actually increasing while capital investments 

declined for the sample farmers. Future studies over the
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same area ma}- find this to be only a short run phenomenon 

and that the general trend in agriculture of substituting 

capital for labor is continuing.
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