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A dynamic agricultural industry has brought msny bemefits and problems
to the United States during the last thirty years, This period of rapid-
ly changing technelogical and price comditions has induced serious dis~
equilibrium in the use of ferm resources (12, 29, 30). The fam industry
has been adjusting rapidly (17, 31), The adjustments in resource alloca~
tion and fnn erganization, however, have not been fast emough or gone far
enough to maintain @& well balanced farm industry, Evidence suggests that
the resource cost of producing curremt famm output tn greater than
necessary and that the industry is producing toc much output relative te
existing demand (14),

It does not seem unressonsble to sssume that by 1980 the American
people would like @ farm industry that is reasonably well-adjusted to
technological, market demsnd, and factor price conditioms; an industry in
vhich the earnings of labor and capital in farming are st parity with
those of comparsble resources in non-farm alternastives, What would be
the characteristics of such & ferm industry? This study was an attempt
to identify and project the structural charscteristics of an efficient
farm sector in Southern Iowa consistent with long-run market equilibrium
in 1980,

Economic efficiency is only one goal of famm policy and it is
recognized that this goal may be in conflict with other goals of policy,
But once an efficient farm sector is characterized, goals that may be
competitive with economic efficiency can then be sppraised more accurate~

ly in terms of the aggregate income sacrifice thay entail,



The estimation of an efficient farm industry should perhaps have twe
sub-procedures, The first is organisation under the sssumptiom that
maxioum income will maximize welfare, 1.e,, all farmers are income
waximizing, This is the sssumption followed in this paper. The second
phese would be a relaxation of the assumption of income meximization to
conform with, or atteupt & closer approximation of, the reality that )
farmers meximize utility by sscrificing some income for non-income plhi

Such an estimation of sn efficient structure of agriculture in 1980
hes implicetions wuch brosder tham the results of this study, It has
implicetions regarding all institutional structures which sre created as
part of public and private sgricultural policies which in turm are
affected by the sociological end political settiung of the country, If
the goal of future agriculture efficiency i{s given high priority, and if
& reasonsble estimate can be made of the structure of sn efficient agri-
culture, agriculturel imstitutions could be shaped to ease the transition
from the present situstion to the desired future structure,

The area under consideraticm consisted of nineteen contiguous counties
in the south~central part of lows designated as sn economic subregion in
the 1959 Census of Agriculture, This ares was chosen because it is the
low income area of lowe end psst studies have shown it to be the ares of
Iowa most in need of agricultursl adjustment, It was also reasoned that
if this amalysis were to be extended, it would be safer to use methods
and procedures developed on an area needing a large degree of adjustment
than to use methods developed in 2 relatively well adjusted area,

Southern Iowa comprises omly s small portion of the total rescurce



comsitments to, and output of, sgriculture (36), However, the direction
of needed adjustments in this ares is probably similar to most agricul-
tural areas of the country,

This study assumes that the technical snd economic efficiemcy of
agrieulture is to be maximized subject to ne noneconomic restrictions,
It sttempts to estimete the characteristics of the firm and the industry
in scuthern Iowa in 1980 that fulfill these conditioms. Implications of
the results will be discussed briefly in the swwmary,



II., CHARACTERISTICS OF AN EFFICIENT PARM INDUSTRY

The overriding assusption throughout this study is that the effi-
clency of sgricultural production should be meximized, The thesis problem
is the identificstions of the Southemm lowa farm industry's cheracteris~
tics if the conditions of production snd distribution efficiency sre met,
Maximum efficiency of production is desirsble for if an incresse in
efficiency could be achieved, one of the following results would occur,
Nore output will result from the seme input, or the same output is pos~
sible from fewer rescource inputs, Incressed efficiency may @lso oceur
by adjusting the product mix within agriculture snd between agriculture
and other industries, If an adjustment of this neture is desired by the
society, the value of the cutput will be ivereased, Any of these results
imply the possibility of a chenge bemeficial te the society,

There are three cheracteristics that form the broad criteris for
econonic efficiency in farm industry, These ere: (1) totsl ocutput
produced at mintmm factor cost, (2) output composition gesred to
relative product demand, snd (3) optimmm industry size insuring that the
opportunity costs of all factors are covered (14). The specific condi~
tions for meximum efficiency mey be specified independemtly of the pricing
system and are outlined in the following sectioms,

A, Conditions for Efficiency

1. Eactox substitution
The marginal rete of substitution between inputs sust be equal for



all firms producing products with these inputs, Consider two farms
producing corn, On farm A the marginal physical productivity of a unit
of labor 1s 20 bushels of comn snd the marginal physical productivity of
2 unit of capital is 10 bushels, On faerm B the msrginal physical pro-
ductivity of both labor emd Mu 10 bushels, The merginal rate of
substitution between imputs is equal to the retic of their marginal
physical products, In this exsuple the marginsl rate of substitution of
labor for capital en farm is two and on favm B it is one,

wr wr®
oy -pBer wdTh e

.

If a wnit of labor is reallocated from farm B to farm A, com yileld
on form B is reduced by 10 bushels and the yield for famm A is increased
by 20 bushels, This incresses the industry’s total yield by 10 bushels
vithout additional units of input, Resources should be allocated to the
firms where the marginal physical productivity (for producing a certain
product) is the highest, Additional transfer of units of labor from fam
B to A should continue until the merginel rates of substitution were
equal for both farms, This procedure can be explained geometrically
with the aid of the following diagrams,

Figures la and 1b show the morginal rates of substitution of labor
for capital on farms A end B in the production of y bushels of com,
The slope of the isoquant y at any point is equal to the marginal rete
of substitution of inputs at that point in the production of a given
amount of product, In Figure 2, Figure 1b has been turned over 180
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degrees and superimposed om Figure la, It cen now be seen that given the
total combined resources of labor and capital on the two famas, totsl
production cen be incressed by s realloestion of inputs between fims
until the marginal rates of substitution between inputs is equal, The
marginel retes of substitution are equal 2t points of tangency of the
isoquants, A transfer of resources between the two farms could let
ﬁ-mfmnmrur‘orrzuhl_nmusruut-uulmu

possible,

2, Xagtor-product fransfovmstien
A second condition requives the between firm equelization of merginal

rates of transformetion of factors inte products, This mesns the marginal
physicsl product of all inputs must be equal for all fimms using the

same imputs snd producing the same product, In our previous exswple,

the marginal physical productivity of labor was grester om farm A than

on farm B, An incresse of total production would result by ellecating
resources to firms where the marginal physical products were grestest,

1f the morginal productivities are unequal, factors can be transferred
between firws snd produce wore of the product without the addition of
inputs.

3. Predust tremsformtion in production

A similer comdition mmst hold regarding the merginal retes of sube
stitution between products om different farms, BRach farm is feced by &
production possibility curve the slope which depicts the marginal rete
of substitution of one product for the other, given technology snd

resource sepets, If one form is more efficient in corm productiom then



in reising hogs, and another farm is relatively more efficient in pork
production, rvesource resllocatiom should take place to encourage special-
ization to the peint where the marginal retes of substitutiom between
corn and hog production are equel on beth favms, Any other solution
will result in less cutput from the same imput of industry resources.

The achievement of inter~firm merginal equality in the factor-factor,
factor-product, #nd product-product areas would insure the production of
mnmunuutwutupmu-ummuu
s miniman input requivement, If these three conditions are satisfied, it
is impossible to increase the output of one product without decressing
the output of another prodect or adding to the imput of rescurces,

4. Qutput mix
From secieties' view, the industry should produce the output that

is wanted by the consumer sector, If efficiency is to be maximized, the
least-cost output should alse be the mix of products preferred by con~

sumers, The equality of merginal rates of substitutiom between consumers
of products produced is needed to esccomplish this, If equality does not
exist one consumer can be made better off without lowerimg the utility

of snother consumer by product transfer, To achieve these results the

morginel rate of substitution between farm products in consumption must
equal the warginal rate of substitution between farm products in produc-
tiom,

5. Industry size
The fifth condition to be met is that of establishing product-~
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product relationships between farm and wom~farm products in production
eguel to the merginel rates of substitution of the farm and sen~farm
gproducts in consumption,

Figure 38 is en indifference mep of comsumers snd Figure 3b {s the
production possibility curve of producers, By superimposing Figure 3b
on with Figure 38 in Figure 4 it csn be seen thet if the rates are not
equal the possibility exists of raising the comsumer to @ highev utility
level ou ¢ new indifference curve givem existing production pessibilities
or the same level of ueility cen be genersted by s lover imput level, Ia
either situsticn the possibility exists of attaiming grester welfare
levels, In reality mo fimm msy produce both goeds but substitutebility
of products exists by trensfer of resources committed to production, This
last condition would brimg sbout optisml size of the industry,

6, Besgpd erder aud teotsl sonditions
The simultanecus sstisfaction of all of preceding warginsl conditions

is needed for sliccative efficiency, AL the seme time it wust be found
thet the serginel conditions of substitution betveen income end leisure
sre met snd that inter-tewporsl equelisstion of warginal rates of sube
stitution between rescurce comtrol at different moments of time Ls setis~
fied, Together these constitute the set of necessary conditions for
economic efficiency, But they are not in themselves, sufficient condi~
tions, It is alesc requived that all indifference curves in the equilibrium
vicinity sve convex to the origin ond all trensformetion curves are comvex
to the ovigin, WVithout these secord order conditions the necessary condi-
tions might epecify o minimam,

These meximum conditions could be steted in terms of the total



11

conditions as follows: if efficiency is to be & maximem, it must be
impossible to increase it by verying the output of amy firm; by verying
the amount of any product consumed by any consumer; or by varying the
mamwmtwunouunuuruuummmx
(20).

B. Conditions Preventing Efficiency

Under & perfectly competitive system, the price and market systems
vould achieve the previously mentioned ssrginel conditions and the
resultant stotic equilibrium consistent with the existing distribution
of resources, In the first exsmple, given perfect competition, the
individual farm firm would maximize its profite by meking the merginal
rate of substitution between any peir of factors equal to the rstio of
the factor prices. Because the prices of factors would be idemtical to
all firms, the morginal rate of substitution between eny pair of factors
would be equal for any farm using beth factors, In o basically similar
manmer, & perfectly competitive system would insure the satisfsetion of
811 the merginal conditions. However, the imposaibility of sttaining
perfect competition must be reslized, Obstacles are present in the form
d-mmot”bmuﬁmmtmm.duu
te farmers although controverasy exists concerning the effect of these
monopolies, State snd federal regulstions may also imndirectly prevent
full coumpetition from existing., BExternal effects of production may
cause a divergence in real costs from the costs effected by the compe-
titive pricing system and because of this prevent the sttsinment of



the competitive model,

The practical application of the preceding theoreticsl analysis in
research is difficult to ewploy, The schievement of economic efficiency
implies knovledge of merginal rates im both production end consumption
areas, DMore importamt, the conditions have been presemted as statie
equilibriun conditions and considerstion of dynsmic factors should
produce csution in uwaing these criteris in a dynemic world, Uncertainty
also creates difficulty, Nomethelesa, there appear to be ne satisfactery
elternatives to acceptance of the preceding merginsl conditions of
efficiency criteria,

That econcmic inefficiency exists in agriculture can be demonstrated
by comparing the existing situation iu sgriculture with the conditions
established as criteria of efficiency, The efficiency criteria have
shown that if comparable resources are used in form production, the
return in these resources should be equal in all uses, This is not the
cese (7, 30), Iunnly,‘ the returns to comparable factors in farm and
non~famm production should be equal, This conditiom is also not being
met (2, 16).

It is emphasized thet the problem of this study is not the sttaine
ment of perfect competition for the efficiency criteris mey be attained
under altermative methods of organizing ecomomic activity, The question
is to deternine if efficlency exists in southern lowa farms end 4if it
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does not exist what are the structural charscteristics of the farm
industry that will resgonsbly approximate the goal of economic efficiency.
Alternatively, the problem could be expressed as messuring the costs
involved if the ferm industry is uneconomically organized,
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III, PROJECTION PROBLEM
A, ldeal Projection Model

A projection, such as this study wes congerned in meking, is wot a
forecast of the situation that will exist sometime in the future., A
projection is in essence 2 simulstion; it mey or mey not be reescmable
with the real world conditions, It is & procedure stating specific
essunptions of the situstion, particularly goals, and certain restricticns
on the accouplishment of the goals, In short, & projection is en estims=
tion of a future situstion given certain exogencus dota whersss a fore~
cost vould be sn estimstion of a future situstion with the exogencus data
evalusted at most likely values, The exogemous dats of a projection need
not be the most likely situstion, but may be any situstion desired by the
prejector as the emvironment of his amslysis,

This distinction 1s very important in observing the results of this
study. The reader must be avere of the sssumptions and specific comdi-
tions uwpon which this projection is besed, Adjustments of these stated
conditions would alter the finsl results considerably,

This projection is built on the following sssumption, Ferm efe
ficiency will be meximized, Agriculture is & small portion of the
American economy and will continue to become an even smeller pertion
relative to the mom-sgricultural sector, Consequently, the long-rum
price to labor and capital (sinmce these sre mobile resources) to the
agricultural industry will be determined outside of the farm iedustry,
In other words the farm industry will have no price effect on the cost of
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these inputs, The price of land is considered to be gemersted within
the agricultursl sector, Since the demsnd of the non-agricultursl sector
for land is & reletively small component of totel demand for land amd
tends to be very imelaatic, the quantity of land eveilable for agriculture
cen be assuned to be given, The opportunity cost of this land to the
industry is essentially zero,

1£, for the yesr 1980, it i{s possible to employ exogenous estimates
of these costs of labor and capital to the agricultursl industry, the
amount of land available to the industry, the effect of advencing tech-
nology upen the totsl productivity of agriculture amd upon the relative
productivities of diffevent inputs (this would mesn knowing the production
function), and the dewsnd for agriculturxal products, an ideal projectien
wodel would yield determinate values for:

(V1) the level of farm produet prices

(V2) the price of land to the fim

(V3) the amount of land input used by the farm

(V4) the smount of capital imput used by the fomm

(V5) the emount of lsbor input used by the farm

(V6) the number of farms

(V7) the level of fawm product output,

Such & model could appear in equation form as follows:
(1) Demand for favwe products = industry supply of famm products
(2) Industry utilization of land = K (firm demand for land)
(3) Industry demand for capital « K (firm demond for capital)
(4) Industry demsnd for lasbor = K (firm demend for labor)
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(5) Industry demand for menagers = K (firm demand for management)
where K is the mmber of firms in the industry,

These five equations cam be solved simultanecusly, ylelding &
unique solution to the five unknowns., The agsumptions necessary ere
those of a perfectly elastic supply of labor, mansgement, snd cepital to
the industry, and & perfectly inelastic supply of land which must be
utilized, It is alsc assumed thet each firm will employ only ome unit of
menagerial input (or esll it a different quality of labor). This sssump-
tion mesns that the number of mensgers will equal the number of forms
and thus the industry demsnd for menagers (Equstion 5) will be equal to K.

The firme' demends for the different imputs and the firms' supply
curves may be derived from the production fumction of the firm and are
functions of the product price and the price of inputs, The five unknowns
in the system of equations are:

(Ul) the price of the output

(U2) the price of land

(U3) the smount of capital

(U4) the smount of labor

(US) the smount of msnegemant units which is identical with the

pumber of farme,

Onee these values are known, the level of farm output usy be obtained
from the firms' production fumetion, This model would identify em
efficiently orgenized industry weeting the conditicns specified in Section
II. The reason the conditions would be met is thet the firm demend curves
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for inpute (sssuming income meximization) reflect the fulfillment of the
warginal conditions for minimum cost of production, The sisultsneous
solution with supply and demend equslizatiom insures the conditiom of
correct industry size, For & vealistic solution to the lumediste problem
of Southern Iowe, it would be assuwsed that the farm industry of the entire
country was also being orgemized in the most efficient wenner,

In solving our problem of simultaneous economic equilibrius of the
firm and industry, the use of linear programing wae considered. Dis~
cussion with steff of the Iowa State University Depertment of Economics
led to the conclusion that this method, if possible, weuld require a
prohibitive amount of time aund resources, Cemsequently, the following
procedure was developed which comsidered the problems of minimum cost of
preduction end equilibrium ocutput determination.

B, Actual Model

In order to simplify the problem, farm output was trested as a

siugle product, In other words, the product mix problem vas by aggrega-
tion assumed away, leavimg the problems of detemaining the optimua level
of output and the allocation of productive fectors thet would produce
this output at minimum cost, The stteupt is made to find the organizetion
that will simultanecusly provide for equilibrium of the farm snd the
industry, The specific goals sre these: the determination of the totsl
output necessary from the Southern Iows ares; the inputs of land, laber,
ﬂm!ulmquptmmnmm; the nusber of firms in

the ares; and subsequently the messurement of output and inputs per farm,



The model used had essentinlly six basic steps, The first wes the
identification of the charscteristics of "well orgenized” farms under
1959 price, cost, ond technological conditions, In other words, vhat
were the committed resources, input combinstions, and cutput levels on
farme thet were covering opportunity cost in 1959, or, ss the data
revealed, vere coming closest to covering opportunity costs im 1959, It
uqmmlttmumnn»uuummmwmﬁq
vere satisfying the marginel conditions expressed in the preceding
section ond consequemtly producing output ot & minimum cost, The second
step wés the reorgenization of the subregion's farming resources into
these well-organized foarms to approximete the minimum cost requirement
in 1959, The third step wes semother raeorgepization to sppromimete the
cutput level that would clesr merkets under the 1959 product demend
conditions end also allow factor peyments coemensurste with their oppore
tunity costs, At this point the results yielded an estimate of efficient
sgricultural erganizetion in the reglon for 1959,

The fourth and fifth steps were tresd projections of the 1980 ferm
preduct demend and farm resource productivity, The sixth and final step
was & projection of the efficiently organized 1959 industry to 1980 with
2 third reorgenizstion to approximate miniswm cost end market-clearing
requirements for 1980, Although the last step yielded determinate volues
for the desired anawers, it was sccomplished under the restriction thet a
certain amount of capital end labor would be used on each farm, This
restriction appears to be resscnsble when the process of famm diseppesrance
is observed, As a farm is sold and the land area divided smong neighbop-
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ing farms, the labor and opersting cepital use om the disappesring fam
are removed from agriculture end the remsining farmers used their
original labor snd capitel fuputs combined with the additiomal land fnput,

€. Limitetions of the Model

There are several limitstioms to this model., The possibilities of
errors are many snd are found at sll stages of the procedure, They stert
with & doubt of the relisbility of dsta used and the question of estimat-
ing economic relaticnships such as fulfillment of marginsl equalities
wvithin agriculture, There 1{s slso the prodlem of projecting the values
of exogenous variables (lsbor and capitsl prices, total demend) from the
son-agricultural sector, At meny stages judgnents had to be inserted,
either by choice of restrictive assumptions or by choice of the values
of exogenous varisbles, All steps of the procedure were subject to such
ervors, All errors will not scoumulate, but uncertainty exists as to the
direction the sum of them vill take,

One possible sltermative would be to make projections under different
assumptions, This wes done ot some points, but it was preferred to take
the most reasoneble alternstive in most ceses, In ceses where judgments
vere made, these are clearly stated snd the resder can explore the
alternstives if interested,

The grestest limitstion to this model is its limited ability to
achieve internsl comsistency smong endogenous varisbles, The method-
elogy does not permit the simultsnsous estimetion of all the endogenous



20

varisbles, In this model the price of land is determined by wsing the
residual as en estimete of the merginal value of the land input, This
residual is determined by assuming an equilibrium price level for farm
products, Clearly ne consistent simultansous solutions cen be determined
if the price of land is & functiom only of an arbitrary level of ocutput
prices, This problem is essed in the 1980 case vhere a2 strict assumption
on the effects of technology is mede concerning the merginsl physicel
product of land,

Consequently, the point estimstes genersted by this projection are
subject to many ervers, However, the wsjor interest should be not in
the specific estimates themselves but in the general picture forxmed by
these estimates, Certainly, policy mekers should be concerned with the
general trends, This discussion has warned sgainst relying completely
upon these vesults, It must also be mentioned that the results utilize
existing information and to varying degrees of imperfection display the
direction snd magnitude of adjustments in the farming industry im
Southern Iowa from 1959 to 1980 that are needed to satisfy the efficiency
conditions,



i1
IV, THE STUDY AREA

The ninetesn counties (Figure 5) forming the study ares for this
thesis are generally considered to ba the ares of lows most in need of
sgricultural sdjustwent. As seen in the second section, the basic test
of efficiency would be the determinstion of merginel equalities of inputs
fin all uses in the eres end with altermstive uses in other aress, However,
in thies section comparisons of "adjustment degree” 1s dome in rougher
terms of comparitive total resources snd totsl resource returns, Trends
present in Southern Iowe agriculture during the last tem years will be
presented later im this section,

Inputs on Southern Iows ferme are considerably less than inputs on
farms in other sections of Iowa, BSee Tebles 1 and 2,

Teble 1, Land use and value of land snd buildings per commercisl famm,
by evess, 1959

Southern lowva 35,085 243 121 53
BHorth Cemtral Iowa 71,163 215 176 97
State 50,372 194 131 71
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Teble 2. Investment per farm in machinery snd breeding stock, 1954°

Volue of implements Value of breeding
and machinery stock
Southern Iowa 3,327 2,496
Northwest Lowa 5,681 2,166
Non-southern Lowe 5,034 2,393
State 4,862 2,403

*Source (15).

Fertilizer i» also used less extensively in Southern Iowa, Im 1959
the study sves used 1.8 tons of fertiliser per fam ubouu North=central
Towa used 5.8 tons per farm and the state sverage wes 3.8 tons per farm
(35).

The fewar resources inputs wsed per farm resulted iu the situation
portrayed by Table 3, The gross value of farm products sold per famm in
Seuthern Iowe wes far below the gross walue of sales in other sress, HNet
income per farm wes slsc lower in this regiom,

Table 3, Gross value of products and net farm income, per farm, by

avess, 19542
Gross value of farm Net income
products seld per famm per farm
Southern Iowa 4,610 1,774
Horthwest Iowa 11,892 5,556
Non-scuthern Iowe 9,942 4,333
State 9,536 4,085

SSource (15).
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Mﬁwuunn&n“lytutnummhnmm
place in Southern Iowa, From 1950 to 1959 the mumber of commercial farms
in the area declined from 29,602 to 21,799 causing average farm size to
incresse from 188 to 243, This decresse in farm numbers was sbout twice
s fast es the avervege rate for the stste (13), Prospects for evem more
rapid change ere evident from the incresse im average age of farm operstors
from 47,5 years to 50.3 yesrs, During this ssme periocd expenditure for
hired labor decrsased from $6,076,227 to $5,377,750 despite incressed
wage levels, Alse evidence of an increasing reaction to modern commercial-
ization was found by comparing changes in fertilizer use, feed purchases,
livestock purchases, and the level of grose value of sslea. These changes
are emumerated im Table 4,

It is seen that although serious problems are evident in Southern
Iowe agriculture, adjustment has token plesce, This study proposes te
examine the need for further changes commensurate with the effiiciency
eriteria and to estimste the posaible magnitude of these changes,
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Table 4, Changes on commercial fawms in Southern lowa 1950-1959"

1950 1959 % Chenge
Humber of farms 29,602 21,799 -26
Avg, farm size 188 243 +29
Avg, sge of farm operators 47.5 50.3 5,9
Expenditure for hired laber 6,076,227 5,377,750 -11,5
Tems fertilizer per fam .92 181 9
Feed purchases per famm 7% 1,422 +84
Livestock purcheses per farm 800 1,346 +68
Gross value of sales per fam 5,586 9,116 +863

“source (33, 34),

b19s4, il farms,
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V. ESTIMATION PROCEDURE AND RESULTS

A, First Reorganization to Approximste the
Hinimum Cost Conditions in 19359

An importsnt sub-procedure of establishing the minfmum cost condition
for agricultural output in 1959 wes the identification of the charsce~
teristics of well organized foarms under 1959 price, cost, and technological
conditions, The procedure for this identificetion was bssically ome of
finding fams presently orgenized in & msmmer ensbling the desirved mini~
mum cost conditioms of production,

A well organized farm was defined as a farm for which the excess of
factor income over factor opportunity cost was meximised, or for which
the excess of factor opportunity cost over fector income was minimized
Mum’ﬂumﬁtmrmhmhﬁnq. Factor income
was defined as the totsl return to land, lebor, and cepital used in the
farm firm, thtymwuﬁ-unmw-lm
of inputs if these imput factors were used in non-fomm production,

The 1959 census classification of commercial ferms by economic
classes I through VI was the starting point in the identification of the
well organized farms, Iows Ferm Business Associstion records were sorted
by gross value of ssles into the census classes, If the business sssocia~
tion farms were organized similar to the census farms, extensive use
could ressonsbly be mede of the cemsus dsta, Also, rather than wsing
data only from & few farms, the meen cherscteristics of the clsss of
consus farms thet appesved to be the best organized would be used ss the
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exsmple of a well orgenized farm, Although this uwethod msy have limited
the theoretical efficiency of the “optimsl" farm, it gave o well organiszed
fam thet wes definitely stteinsble by a large nusber of menagers snd
also gave data from the entire populstion of such farms, Another advantage
of establishing & velstionship between form business associstion ferms
snd the census was that since census dats is svailsble for all aress of
the country, an extension of this study to @ larger geogrophic sree would
be feasible without developing mew methods of data estimstionm,

The farm business sssocistion ferms were sorted snd found to possess
characteristics similar to the census farms, see Taeble 5, The exceptien
was class I vhere only one business association farm was available, There
wvas then » besis for identifying the class of well orgenized census farme
from the charscteristics of the class of best-~organized business sssocia-
tion farms,

Estimates of the factor incomes snd factor opportunity costs were
prepared for each of the cemsus classes of farms from farm business
sssocietion farms of the compsrable clsss, Incomes on the farms were
Mnomummunmmumumu
the farm business, Adjustments were also made in factor incomes to
account for abmormal prices of sny major commodities. Because both cattie
and hog prices display cyclical fluctuations, cattle and hog prices vere
mumuu-mnmmotmmsmutmmmu
have on factor income, The hog cycle that includes the yesar 1959 had a
mmnm-n-numrmmmrmpmuxul. Conse-
quently, the five year period 1957-1961 wes used to determine everage or
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“nomal” hog prices. The cattle cycle wes more difficult to define since
lmahnﬂhl!ﬂMhnhqmlywmm.
For the study the corrected price of cattle was also assumed to be the
sverage price of the five year period 1957-1961, Adjustments in prices
m.“byulttplﬁuthl!&’lmdﬂuoﬁnp“hnm
fornulated by dividiug the five-year average price by the 1959 sverage
price, For hogs this ratio wes 16,52/13.80 or 1,197 and for cattle
22.80/24.70 or ,923. The prices used were average prices received by
fermers in Iowe (9).
mmﬂhnmthduem-mmwmumu
follows, The lend cost was estimated at 4.5 percent of the 1959 value
of land and buildings, The capital cost of operating capital was
estimated at 6 percent of the capital invested in machinery, livestock,
ntmsquwhmndmhybrn*tunm.
mannlumnoummmmdmm-qn-tm
Up in the farm business, For example, the cepital invested in o dairy
muuummmr.ummws--ummu
raturnad after s few months, The firm wes charged only for the lemgth
of time the capits]l wae used, The length of time the investment was
mmuutmuummaams. Hired labor was
&mummuummmmmmwmorpm
$40 & month to cover perquisites (35). The operstor labor-management
Mmun-udlmlummmmlmduunruu
Mmﬂumuh&rmmhhmmunw
alternative occupations (16), From seversl alternstives presented in
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Teble 6, PFactor costs, factor incomes, und adjustments on Farm Businees
Association farms in Iowa by Census clssses, 1959

Class of fam o 1 m b4 v Vi

Factor income’ 12,108 7,696 5,266 3,906 3,467 1,388

Adjusted factor 7,539 9,661 6,373 4,416 3,467 1,369
incomat

Total factor cost 9,276 10,136 8,064 6,456 6,151 5,247

Factor income mimuws ~1,737 475 1,691 2,008 «2,684 <3.878
factor costs

Cepital costs® 1,615 1,307 875 484 628 246
land costs” 1,584 2,880 1,704 935 524 336

Labor coate® 6,077 5,949 5,485 5,035 4,999 4,665

“Unrelisble sample, only one farm,

blaunm to farm committed rescurces oaly,

“Income adjusted of eyclical cattle and hog prices,

54x pevcent of total capitel comitted to farm business,

®Pour and ome<half percent of value of land committed to fars buse
iness,

Stotal of hired, fanily, snd operstor labes,

this previous study, the regression relating wensgers of fam supply
companies in 1955 wes selected because of its greater statistical sig=-
nificance, Besed upon the criterion that the best organized farws were
faras showing the largest positive or smsllest negetive difference betwesn
factor income and factor costs the Class II farms were determined to be
the most efficient (see Tsble 6). On this basis the mesn charscteristics
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of the Clsss II farms were selected to represent the charscteristics of
the "well-orgenized” wnit for Iowa Subregion 59 under 1959 prices, costs,
and technological conditious,

Unfortunstely, an insignificant semple of farms wes availsble in the
Class I cetegory. It wes slso cbserved that under 1959 cost snd price
uﬂttﬁm.mhuuumhmmmhmomm
costs of the resources employed,

Once the Cless II forms had been selected as the well orgenised famms,
it wes necessary to reproduce the charscteristics of these ferms from
census dats supplemented with other informatiom, The input of lend wes
messured by the census value of lend and buildings. Opersting inputs
were estimated by several methods, For livestock capital input, prices
mwu“waum;mmmuumum
census., A value was computed and this value was sdjusted by a sultiplier
representing the sverege proportion of & year's time the capital was tied
up in esch particular type of livestock, The adjusted velue then wes
charged at the rate of 6 percent, These livestock figures ace found inm
Appendix A, The census euumerctes most classes of livestoek, however,
for valuation purposes further diseggregstion was desirable. For this
resson the county assessors records for these ccunties were used to break
down certsin classes of livestock by age (13).

hmhﬁcmun&mqm-nnamquamm
the fam business sssccistion record dsta, A statistically significant
mammmm.nunuzmuuammmr
ment snd erop scres for the farm business sssocistion farms, This
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regression end resulting estimates are shown in Appendix B. This regres-
sion yielded a coefficient of correlstion of .50 end a t value of 4, 961
which is significant at the 1 percent level, This was used in estimating
the mesn value of machinery and equipment imput for esch clsss of census
farm, Other cepital inputs, whose value wes 2 swell percentage of total
value, were estimated less rigovously from form business association dets.
Estimetes of labor input were genersted wainly from the census data
except for umpeid femily labor which wes estimated from farm business
record data, The estimation procedure for labor inputs {s completely
outlined in Appemdix C, Estimstes of these structural characteristics
were prepered for all farms to estsblish the situstion existing in the
totsl farm industry of this area, The developuent of these estimates is
explained in Appendix D.

The first reorganizstion was aimed st sotisfying the condition thet
the total output produced in the subregion be produced at the lovest
possible opportunity cost, On the ssswmpiior that the census econcuie
Cless II farws wmost closely approximated the criterios of wvell orgenized
units, uull-dthtntbuuummunlo!munlmu
turned out st the closest approximetion to minimum factor cest, Thus ,
uallumnmﬂmmomucudhrmr.m
nmumummtumntu-munm
to the ninimum totsl opportunity cost permitted by industry price, cost,
ond technelogical conditions. So the following question wes posed:
ﬂmmlmldhﬂtmhnmuhnhnmum
mntynmuu)hthﬂm,ﬂtmuhthﬂrdhm
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and the wean cheracteristics of farms if all units wevre orgenized as
efficiently ss the most efficient class of farms?

This reorgenizstion to approximate minimum cost requirements wes
asccomplished by taking the land base (in value terms) sveilable for
coumarcial farms and dividing by the mesn value of land imput for the
group of “well orgenized” farms, This gave the mumber of well orgenized
units possible en the givenm land bsse in Southern Iows, By muitiplying
the number of farms by the mesn characteristica of these well orgenised
farms, the industry totals were derived, The number and orgsnization
of non~gommercial farms were sssumed te be constant,

The coumputatioms for this reorgamization, based on the estimstaed
charscteristics of each class of farm o8 developed and/or taken from the
census data, gave the results indicated in Table 7, The nusber of com~
mercial farms would declive by 53 percent, Total labor input would fall
by 31 percent and total input of capital would drop by 10 percent,
However, the total volume of farm output weuld incresse by 20 percent,
This spparent parodoxical situastion of grester output fyrom fewer inputs
is a result of the greater sverage efficiency of the remaining resources
due to their more optimum coubinstion, Although there is less totsl
capital, there 18 & grester amount of capital investment for each person
employed,

Changes per farm would be as follows: output up 158 percemt, input
of land up 120 percent, capital investment per msn up 30 percent, lend
iovestment per man up 47 percent, input of labor up 48 percent and net
factor income up 331 percemt, The excess of factor oppertunity cost over
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factor income would decline from sbout $4,350 per farm to sbout $1,375
per farm, Under 1959 price conditions, noxmslized for cyclical effects
in hogs and cattle, factor incomes, even on the well organized farms,
failed to cover the cpportunity costs of the resources employed,

B. BSecond Reorgenizetion to Approximate
the Output Level Conditiomn inm 1959

The first reorganiszation reduced both the aggregste resource cost of
producing the total ocutput snd the resource cost per unit of cutput.
But it also increased the subregion's totsl output, Thus, 4f it had
occurred under 1959 conditions, it would heve increased the nationsl
excess supply of farm products st 1959 prices. This excess supply has
been estimated st 8.4 parcent (32). The volume of farm output removed
:m-mnmmmmwm/nnummm
would have declined, The second reorgsnisation was aimed at bringing
the subregion's proportiomete shsre of mational output into balance with
demsnd at sn output price that emsbled factor earnings to mest factor
opportunity costs and still retein the minimum cost of production condi-
tion,

For this reorganization, it ves assumed that the edjustment in
mmumm-mnuum—mumrmumxw
per unit of lamd, i.e., by extensification, The rationsle for this
Sssumption rests upon & cowparison of the opportunity costs of land,
hhtuiuﬂ.uluththummﬂmuumnmm-
tions of an excess supply of products, While it is ressonsble to ssswse
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that the prices of labor snd capital inputs ere largely detormined
outside the ferm industry, the seme sssumption is not reslistic for land,
On the assumption thet rescurce owners sttempt to maximize income, the
long run supply of labor and capital inputs to the farm industry would
tend to be perfectly elastic at prices equal to those existing in the
non-farm ecomomy, However, the supply of land to the fam industry is
not perfectly elsstic; on the contrary it is almost perfectly imelastic,
Consequently its price is largely demsud determined, MNost of this demand
originates in the farm industry snd is influenced by the prices of fam
products and the physical productivity of the land imput im farm produce
tion,

The efficiently organized farm represented by the farms existing
after the first reorganization should have s resource mix reflecting
existing technological conditions and relstive fsctor prices. These
efficiently organized farms were producing output ot uinimum cost under
the input prices present in the industry inm 1959, But the totsl output
produced by these favms exceeded the sres's propertiomal share of the
quantity that would clear markets at 1959 product prices., I1If this output
were ploced on the market, product prices would fall, snd comsequently
returns to all factor inputs would fall, If owners of these factors
vere to maximive factor imcome, factors thet could be transferred (labor
ond capital) would be withdravn from sgriculture production end enter
non-sgricultural employment, As factor inputs were withdrawn, famrm
production would drop, Vhen ferm production wes reduced enough, farm
product price would start to rise again until the quantity of farm



37

products supplied equalled the quantity demsnded, Land could not be
withdrswn from the farm sector and the new equilibrium would combins the
originel quantity of lend with reduced smounts of labor and capital, The
msrginsl product of the fixed resource, land, would be lower and conse~
quently its prices, which would be the marginal value product, would be
lower,

In 1959 farm prices averaged B0 percent of pavity (36), It was
observed that even the well organised farms had factor incomes that were
less than factor costs in 1959 (see Table 6). It weas estimsted that an
increase to 83 percent of parity prices would bring factor incomes and
factor costs into equality om the Class II farms, This weed for the 83
percent of parity prices hed alse bean discovered in the study comparing
returns to factors in forming with returns from these same factors in
the non~fama sector (16), In other worde, if the farm industry hed been
wall adjusted to market demends, factor prices, snd known techmology,
merkets for farm products would have cleaved st a level of prices 3.8
percent higher than the actusl level of farm product prices im 1959,

It is on this sssumption of 83 percent of parity prices that the
wodel limitation discussed in Section III enters into the computations,
In 2 competitive industry the price of a factor input such as land would
be the marginel value product of the imput, Consequently rafsing the
product price level would imcresse the value of land, But the farm
industry wes mot in en equilibrium situstion in 1959 as shown by the
results of the first reorgsnization, the inability of forms te cover
factor costs, and the excess production genersted by the farming sector,



Because of this situstion the equilibrium price of land was estimated as
the residusl sfter subtractimg labor and capital opportunity costs from
factor income rather than using the merginal value product #s the measure
of land value, This is equivalent to stating that lend price is a func~
tion of an sssumed product price level rsther then being simultaneously
determined with product price, However, once an estimstion of equilibrium
wes available the two prices could be simultanecusly determined, (This
was done for the 1980 projection,)

From &n estimste of the merket-clearing quentity im 1959 and the
sssunption of a price elasticity of demand of ~.15, an estimate was made
of the 1959 market-clearing quantity ot the 83 percent of parity level
(1). The basis for the estimate of the merket-clearing quantity was a
recent Oklohoma State study (32). In essence, this work sttempted to
messure the excess supply of agricultural production by measuring the
emount of production diverted from the wsrket by CCC storage, diversion
paymerte snd overseas surplus disposal prograsms, Total output of the
srea in 1959 aggregeted into dollar terms wes sbout $153,500,000, The
figure of 8.4 percent excess supply, determined for 1959 by Tymer and
Tweenten, was accepted as s reasonable estimete of the excess supply of
agricultural production, Under the sssumption that all of sgriculture
was experiencing the same type of adjustment problem and thet a similar
adjustment wvas being made simultanecusly scrose the nation, the market~
clearing amount of production for the ares at 1959 prices was determined,
In ovder to allow the fectors to esru their opportunity cest (vhich they
had been unable to do) prices were reised from the 80 percent of parity
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of 1959 to 83 percent of parity. Using a price elasticity of demand
estimate of -.25, snother output adjustment was made sllowing for the
smaller preduction that would clear markets at the higher price, The
resultant of these estimates wes sn estimate that production of sbout
$140,200,000 would clesr merkets under existing demsnd conditions at
prices equal to 83 percest of parity,

Based on farm vecord dete for the 15 ecomomic class II farms, a
regression equation relsting lsbor and cepital input per umit of land
value input (2 measure of the degree of intemsificstion) to output per
unit of lend velue input was computed, mm‘uumund;-
L049630 + 1,36855 X was estimsted vhere Y equaled the output velued in
sdjusted dollare divided by the total land input measured in dollers and
X equaled the capital and labor foputs valued in opportunity cost dollars
divided by the total land input in dollsxs, This regression hed sn R° of
+62 and was significant at the 5 percent level, This equetion wes used
to estimate the output effects of different levels of extensificstiem on
well orgenized farms brought sbout by withdrowals of labor snd capital,
Based on the extemsification regression snd the assumption that the sub~
region's shere of the market-clesring level of mationsl output remeins
identical to its present share, estimates were made of labor and capital
withdrawe ls needed to produce the optimm level of output, Capital and
labor withdrawal from sgriculture wes sssumed to come sbout by whole
farms, That is, a8 the land of sn individusl wes divided snd added to
surrounding fams, the labor and capital employed on the disappearing
famm were removed frem sgriculture,
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In short the extemsificetion regression determined the relationship
of output per unit value of lend with the intensity of capital snd labor
inputs combined with lend. Since all the fsrms used in the regression
mo!lh.numdchu.mnm-nmw“un
(assuming a definite statistical relationship existed) could be considered
23 & possible combination of land with labor and capital that would fule
£411 the minimum cost of output requirement, Production at varying
degrees of input intensity might implicitly affect the product mix of the
area, but in this study agricultural output was aggregated into dollar
terms,

Given the extensification regression, the equilibrium output of the
m,mmnmu-muuumumunu, the regression
mmnlﬂu“tnuuthuulmmrytum
the equilibrium output, Under the assuaption of & given smount of totsl
labor and capitsl inputs per farm, the nusber of farms in the subregion
was determined, The value of land wes computed from the residusl of
Mnu:mpam:mmqmamm-nulm
removed,

Uuu&tm-tiucmmmmu,thwtum-
Mmulﬂmm“dmorumulu“hmm
ummmmmm.
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Y =2 +bX

e .y (hereapiul
m. -049630 + 1.38853 tygiptaion)

Labor + capital = 74,500,000

Dividing this regional figure by the labor and capitsl inputs per ferm
(measure in opportunity coest dollars) yields 7,381 as the estimeted number
of commercial ferming wnits in the region, With the figures then aveil-
sble the structural chavacteristics of the industry in Scuthern Iows
could be computad,

The resulting organisation of Southern Iows sgriculture was &n
estimate of industry structure thet supplied on smount of production that
would clear markets st prices emsbling the inputs to receive remuneration
at prices comparable to those in the nomagricultural sector and would
produce this output at minieum factor cost, The results of this second
reorgsnization ave displayed in Table 8,

The merket-clearing reorganization reduced the mumber of ferms in
the subregion an additionsl 13 percent from the existing 1959 situstion,
The additional reduction in totsl labor input amounted to 19 percent snd
the reduction of capitel emounted to 24 percent, These previous reduction
percentages are masssured from the originel situstion, The decresse in the
nusber of favme compared to the first rveovganizetion smounted to 27 percent.
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Factor incoma per farm increased from sbout §11,100 efter the first
reorgenization, to nearly $13,000, Fector income was large enough to
cover the opportunity cost of lsbor and capitsl and leave a residual
return of about $4 per acre for land, When capitalized at 4 1/2 percent,
this gave & land price of $89 per scre compaved with em average price
for the subregion in 1959 of $144 per sere,

€. Third Reorganization to Approximste the Minimum Cost and
Output level Conditions for 1980

Having estimated the equilibrium orgenizetion of Southern Iows
agriculture in 1959, the projection of this orgsnization wes made, Before
completing the third and final reorgenization, seversl estimetions of
exogenous verisbies for 1960 were needed, The generel procedure was that
of projecting the well orgenized farms as units to 1980, sllowing for
changes in the mix of inputs, After determining the supply genereted by
these farms in 1980, an estimate of demsnd wes made and the respplicstion
of the extensification procedure was used to again bring supply and demand
into equilibrium, The specific subeprocedures of this projection are
discussed in the following sections,

1. Ioput-putput preisctions

The first of the necessary projections wes the determinstion of the
rate of growth of output due to sdvancing technology end the effect of
this rete of growth upon the coefficients of the extensification regres~
sion, After experimenting with several methods of projecting 1980 output
per unit of total fnput, it wes decided thet the wost sppropriate way of
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handling this projection wes to sssume three alternative levels of
productivity growth end compute & third reorgamnization for each. To make
these assumptions realistic in terms of historicel experience, an estimate
was needed for the rate of change of productivity of imputs on well
orgenized farms in the subregionm over a recent period, Estimetes were
prepaved of inputs snd outputs for the upper ome~third of Southern Iowa
Farm Business Associstion Ferms, ranked on the basis of menagement
returns (6, 10, 11, 26, 27, 28). This group of farmas from the years 1948~
50 to 195860 indicsted that productivity of inputs on these farms
incressed st an annusl vate of sbout 2 1/2 percent, This compared to &
rate of about 2 pervcent for the entire farm industry (17). In both cases
the estimstes probably reflect an sbove-average westher effect, The
industry vate of growth over the 194059 period averaged about 1,8 percent
per yeay (17),

Since the amount of new technology and its effect on production
during the next 20 yesavs would be impossible to estimate with any accuracy,
the study used the three alternative assumptions of 1 1/2 percent per
year, 1 3/4 percent per year, and 2 percent per year as possible rates of
mum.mmtumlmmmmnwu. it
vas assumed thet the increase in productivity could be attributed to
capital and labor, This seems to be & reasonable assuaption when the
nature of the land input is comsidered, The productivity of land may
rise, but this is due to the addition of other imputs which are essemtial-
ly capital in nature, such as fertilizer and herbicides,

By assuming that all of the technological effect wes due to inereased
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efficiency of labor amnd ecapitsl, the technology incresse would affect
only the b-value of the extensification regression. The result of the
different productivity increase rates is shown in Toble 9. The 1959 slope
of the regression line wes 1,36855, Nou-commercial ferms were assumed
throughout the study teo have an anpual productivity increase of 1 1/2
percent.

Table 9, Effect of different assumptions of productivity grewth upon
output and regression bevslues

Anpual rate of efficiency incresse 11/2% 1 3/6% 2%
Total percentage incresse, 1960-1980 34.7% 41,5% 48.6%
Resulting b-value 2,0658 2,2022 2,3456

The amount of land in this region aveilable for farming im 1980 had
been estimsted at 5,602,880 acres (see Teble 10) (21), The change in
mumbers of non-gommercial farms wes essumed to be a fumction of non-farm
enployment in the ares which in turn was .n function of urban population
growth, Using this sesumption, the number of non-commercial farms
incressed from 5,735 to 6,060, Assuming the structural chavscteristics
of these farus remained comstaut, they totaled 421,147 acres leaving
5,181,739 scres for comsercisl forms,

The relstive composition of sgricultural inputs has been changing
over time, It was assumed that such change would continue in the direc-
tion of more land and capital in relation to land because the effects of
changing relative prices of these inputs and the differential effect of
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Table 10, Estimates acres of famm land mﬂd to monagricultural
uses during 1960-1980 in Southerm lowa®

Southern Iows
Urban expansion 1,550
Airport facilities 6,400
Highway use 16,860
Federal reservoir projects 47,900
State recreation aress 860
County Conservation Board recreation sreas 8,650
Private recrestion areas 2al00
Total farm land comverted te nonfarm use 85,920

8Source (21).

technology upom imput would comtimuwe to be the seme type change as they
have been in the past,

Using Farm Business Associstion records from well orgsmized farme
in this srea, it was observed that from 1948 to 1960 land input per fama
wes increasing 1 1/2 percent per year, capital input was incressing
2 1/4 percent per year, snd labor imput wes decressing 1 1/2 percent per
year, Land input remeined relatively the ssme percentage of total
inputs over this 12 yesr period while labor's relstive percentage decreased
comsidersbly and capital's relative percentsge incressed.

Becsuse the projection’s starting point wes & well-orgsnized farm,
thare would be no “catching up" of adjustments to previous changes in
prices and productivities of inputs, Several sssumptions of the lag
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effect on previous adjustments were mede, An initial projection of the
resource mix on well orgenized farms in 1980 wes based on rates of chenge
in resource inputs on the well orgenized record-keeping farms in the ares
betveen 1948+50 and 1958~60 and assumptions sbout the proportions of the
chonge that could be attributed to lag effects and response to tech~
nological snd fsctor price chenge during the peried, Feor land, it wes
assumed thet three-fourths of the change in the input wes a lag effect
and one~fourth reflected response to current developments, For labor, 85
percent wes assuned to be lag effect and 15 percent was assumed to be
adjustment to current developments, For capital, the assumptions were
one~third for lag effect and two-thirds for adjustment to curremt develop-
ments, After adjustment for lag, this procedure assumed thet relative
factor price chenges and differential effects of new technology on factor
productivities in the 1959 to 1980 pericd would be wuch the seme s in
the 1950's and that the factor mix on well-organized farms would continue
to shift in the direction of wore land and capital im relatiom to labor,
Using the sssumptions of differing lag effect on the sdjustment of the
input mix, the mix wes projected te 1980,

2, Fagtor price projections
Opportunity cost prices for labor and capital for 1980 were

projected from projections of increases in nationsl average esrnings of
lsbor and capital, Projections of national inputs of labor and capital
under full-employment comnditions to 1980 have been prepared by Denison
(4). Based on pest trends in the relative factor sharves in real mational
income and the projected level of resl nationsl income, projections were



wede of the sbsolute shares of labor and capital incomes in 1980, From
these projections and Demison's projections of inputs, the changes in
average labor and capital eammings over the 1959-80 period were computed,
This provided & basis for adjusting the 1959 opportunity cest prices to
make the 1980 values consistent with the projected incresses in rvesl
esarnings.

Using these exogenous estimates of gross national product in 1980
and the inputs of land, labor, and capital, the opportumity cost of
inputs for 1980 were estimated, The results ave as follows, Labor's
share was expected to rise 2.2 percent; capital's share would decline
3,5 percent, These trends coupled with increased productivity result
in a lasbor factor price 41 percent grester and & capital price 13.5
percent greater than those observed in 1959, These incressed costs are
on @ per unit basis, The specific estimation is shown ia Appendix E,

3. Pxeduct demsnd projections
To determine the demand for agricultural products im 1980 from

Southern Iowa, two steps avre necessery, First, total demend for agri-
cultural products in 1980 sust be estimsted and second, the portion of
this demand to be supplied from Southern Iowa wust be determined,

Different products end uses have verying elasticities of demsnd and the
total demand curve reflects all of these components, BShifts in demand
are brought sbout meinly by changing consumer income and population

growth, According te Fox the latter is five times more powerful than
incressing consumer imcome (5), The present study ignoved the product
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nix problem by aggregating and messuring agricultursl output inte 1939
dollars, This procedure also reduced estimstion errors which are more
likely to sccumulate when specific commodity demand changes are estimated,
The quantitative effect of changing consumer income was token from the
USDA land and Water Resource Report and the most recent census projec-
tions for 1980 were used to estimste this major determinate of demend
(37, 2). The use of trends wes the essential method that wes used by
the USDA and Cenmsus Buresu in determining these estimations,

The other major component of demsnd, exports, does not veadily lend
itself to extrapolation becsuse of its preseamt major reliance upon
political conditions, The USDA Land and Water Resources Report was also
used for establishing this demsnd compoment, but here the lower figure
quoted was subjectively used because it was felt that the USDA was overly
optimistic in their estimetion (37),

Incresses in demand for farm products from 1959 to 1980 were
estimated -npnunly for the different components., Population of the
United States was expected to incresse 43.6 percent, Per-capita con=
sumption of farm products was expected to incresse I percent due to
incressed per-capita inceme, Consequently, the volume of farm products
utilized domestically wes expected to imcresse by 44,5 percent, Demand
for farm products for export wes assumed to increase by 30 percemt, The
sun of these demand incresses would provide em effective demand increase
of 42,9 percent for form products from 1959 to 1980, The demend estima~
tion is sumwrized in Table 11,

It was sssumed that the percentage shave of total agricultural
output produced in 1980 by the subregion under comsideration remained
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Table 11, Demand estimation

1959 1960

Population index 100 143.6"
Domestic per capita consumption index 100 102.0b
Ouantity of farm products utilized

domestically index 100 144,5
Quantity of farm products for export b

index 100 130.0
Total 1959 farm output in millien § 34,583 -
Total utilization (11.2% excess

supply, 1959)° 30,710 43,877
Exports (11.2% of production)’ 3,440 x 1,300 4,472
Domestic utilization 27,270 x 1,445 39,405
Total utilization index 100 142,87
Total utilization adjusted for price

ad justment to 83% parity 30,422 43,467
Total utilization index at 837 parity 100 142.88
Equilibrium output So. Iowa in million § 141.7 202.5
Output non-commercial farms in million § 1.3 2.2
Output commercial farms in willion § 140.2 200.3

fSource (3).

bSmrco (37).

“Source (32).
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fdentical to the portion produced in 1959, This implicitly sssumes that
advencing technology will have no differemtisl effects upon production
among producing regioms of the country amd that chenging tastes and
consuser demends will not favor some vegions teo the detriment of other
rvegions, Both of these sssumptions are very strong snd their relsxation
might have major effects on the analysis, However, it is expectad that
the area under comsidevation would be en srea where the effect might be
relstively ninor, The reason for this sssumption being that although the
topography of the eres is not conducive to meximum use of some expected
changes (large scale cvopping equipment) the region may be producing a
product (beef) thet will be subject to incressing demand, These effects
msy be offpetting, Under the assumption that the region's share of
nationsl output im 1980 would remein at 0,60 percent of total output,
equilibriun cutput would rise from $141,700,000 to $202,500,000 valued
at 1959 dollars and 83 percent of perity prices,

The three productivity sssumptions were applied to the initial
projection of imputs in 1980 and # tentative set of estimates of total
output wes obtsined for 1980, When these output estimates were compsred
with the 1980 projectiom of the subregion’s proporticnste shave of needed
nstional output, it wes found that with the productivity expeusion rate
of 1.5 percent the quantity of output forthcoming fell short of the
needed ocutput at the 83 percent of parity price level, In the 1,75
parcent case, cutput forthecoming exceeded needed cutput by 2 smeil
sargin, For the 1,00 percent case, the excess supply at 83 percent of
parity prices wes substantial,
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In sdjusting vesources st this point, it was assumed that pert of
the disequilibrium would be reflected in product price changes and part
would be reflected in 2 further reorganizstion of resources. The equili-
brium product price level for 1980 wes defined teo be the price level st
which the value of land determined by the residusl methed (using the
extensification equation) equalled the marginal value product of land,
As was stated previously, it was sssumed that all increases in produc~
tivity were attributed to lsbor snd cepitsl, Therefore in this model
the morginel value product of land is solely @ function of output price.
By successive reiterstions, the resultant product price level in 1980
was found to be 1,04 percent of the 1959 product price in the 1.5 percemt
productivity incresse cese, .96 percent inm the 1,75 percent case, and
.92 parcent in the 2.0 percent case,

The estimete of the price elasticity of demand wes used to determine
the output demsnd at the differemt price levels, The extensification
regression with the new b-values was then spplied to meet this desand
under the minimun cost conditions of production,

The results of the third reorgeniszetion sre found in Table 12, They
suggest that most of the adjustment needed to achieve econcmic efficiency
in 1980 reflects current inmbalance in the farm industry, For exsaple,
in the 1,75 percent productivity expension case, the projected mumber of
conmercial farme in 1980 wes 7,007, The sctusl nusber of commercisl farms
in 1959 was 21,799, This is & reduction of sbout 68 percent., The second
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reorganization projection, however, shows that 66 of these 68
percentage points avre associated with the sdjustment to current market
demend, factor price, snd technological conditions, The increase in the
amount of capital fovestment per farm appears to be the most significant
change between the 1959 situstion after the second reorganization and the
1980 estimated equilibrium,



Table 12, Selected characteristics, comsercisl farms, Census Subregion Iowa 59, 1959 actuasl, 1959

reorganized, and 1980 reorgsnized under altermative productivity growth sssumptions
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VI, SUMMARY AND CONCLUSIONS

This study has attempted to project the structure of Scuthern lows
agriculture in 1980 that would result in sn efficient orgenizstiom of
the famm industry, Under such an orgesnization, the cutput supplied should
be produced st minisum cost and should be sble to clesy the market ot
prices emabling the factor inputs to earn their respective opportunity
costs, The projection wes accomplished in three steps, The firet, a
reorganization of 1959 fawms teo achieve the minimus cost requirement of
cutput, The second, & reorganizetion of well organized farme into more
extensive units to bring the supply into line with effective product
demsnd, The third step wes the projection of the well organized industzy
to 1980,

The results show that to achieve economic efficiemcy the trends
towerd fever and larger favms would need to continue, More capital and
lebor would be needed per famm, but total capital and labor imputs in
the farm industry of this aves would be reduced, At existing product
prices, land appears to be overpriced in that opportunity cost returns
to labor and capital cannot be covered om well orgsnized forms, A
lowering of lend price would result in a grester smount of land combined
ﬂﬁ-ﬂmmuhbornlmtulh-nmr't-uutdlymm.

Present govermmentel progrems to alleviate or remove the farm
problem have concentrated primarily upon reducing the lend imput, With-
out progroms to reduce labor and capital inputs, the result hes been an
intensification of the production process with relatively more labor and



capital being applied to each unit of land input. This intensification
is just the opposite result of the extensification process of adjustuent
considered in this thesis. Present technology trends appear to be
continually incressing the size, in acres, of the most efficient size farm
firm, With programs restricting land use in effect, competition for land
has sdded te other factors cauwsing & higher price of land which has
served a5 » brake om the adjustment of fimms to the changing technological
conditions, Agriculture in the study ares hes been edjusting and chang~
ing in the direction indicated by this study, but the rate of adjustment
has been less than what would be needed to achieve sn efficient fam
sector in 1980 as estimsted by this study, Figures 6 and 7 indicate the
discrepancies between these two rstes,

The most important asspects of the vesults are not the specific
estimates, but the direction changes take and the approximate magnitude
of these changes., In addition to the discussion of the preceding pera«
graph, there sre several other policy implications, Credit institutions
must be capable of meeting increased capital demands per farm, Convens
tional tenure arrangements wust be adjusted to changing input mixes,
Political snd educational institutions must realize the implications of
the possible changes in population of rural areas, The implication of
the industry demsnd for entrants (new msnagers) under present adjustment
rates (almost no demsnd) is that sociolegical changes such as the age
distribution of the populstion msy be quite lsrge,
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The study also implied that most of the structursl imbslsnce is
present in the contemporary situstion snd, abstrscting frow social
costs, the most rapid adjustment possible should be encouraged,

Mamy unanswered questions were suggested to the suthor during the
work, What are the adjustments necessary in other types of farming
aress? Whet are the implications of extemsification upon product mix?
How will changing tastes snd specific product demsnd elasticities effect
the production during the mext two decades; Would weather and other
factors affecting uncertsinty influence the results: These questions
present possibilities of additionsl research and study.

The problem of the method of economic reseerch into estimsting
simultanecus equilibriwa in both & mecro end micro setting was the
greatest problem in this thesis. The author found ne wxamples in the
literature where @ modal had been designed to consider this problem,
Perhaps inquiry into such a problem would yleld the greatest benefit to
future economic studies.
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IX, APPENDIX A: ESTIMATION OF LIVESTOCK INVENTORY VALUE

The procedure for obtaining livestock musbers on each class of
forms was as follows, The figures for milk cows, beef cows, horses and
mules, sheep over oue year, sheep under one year, chickens, and hogs
farroved after June 1, 1959 were takem directly from the census work=
sheet (35). The census emumerstion lists heifer and heifer calves as
one class, Since the value of animals could very grestly within each of
these categories, a further breakdown was sdvantageous. To do this,
county tax assessment records were used to break these classifications
inte age groups of over cne year and under oune year (13). Fully comparable
categories show a downward bies of 15 percent in tax records, After
adjusting for this bias, 63 percent of this class of cattle wvere estimeted
to be under one year of age, With hogs ferroved before June first, a
similar procedure was followed to find the proportion of these hogs for
breeding stock and the proportion for market. Fourteen and one-half
pereent were estimated to be breeding stock,

Estimated prices for the different types of livestock and the
estimeted part of the year the capital is tied up on different types of
livestock are listed in the following table, Where spplicable, prices
were taken from the Iowa Farm Science magazine (9). Vhere this procedure
was not reasonsble, conversations with people scquainted with livestock
prices were used 2s supplementary dets, Total and average livestock
nusbers and values are listed in Table 14,
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X, APPENDIX B: ESTDMATION OF MACHINERY
ARD EQUIPMENT VRIUE 1959

A linear regression relating crop scres to machinery and equipment
investnent on esch farm wes developed from the farm business associstion

dets, This regression was
Y = 2723.4 + 20,35%

vhere Y is the investmant in machinery and equipment and X 1s the crop
scres, This regression wes significant st the 1 percent level with am B
of .50 and ¢ value of 4,961, This significant correlation was also found to
exist in a1l other econcmic subregions of Tows.
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XI, APPENDIX C: ESTIMATION OF OPPORTUNITY
COSTS ARD PHYSICAL AMOUNTS OF JABOR INPUTS

Three types of labor are used on farms, each requiring a different
estimation method, These types are the operator lsbor-msnagement input,
hired labor and nen-peid femily labor, The estimation procedure must
yield a physical messurement snd & dollar measurement,

First consider the operator labor-msmagement input, The physical
input was estimated from census deta given certein sssumptions. The 1959
agricultursl census divides farm operators by the number of days working
off the farm, The divisions are 1-99 days, 100-199 days, more tham 200
days, and no off-farm work, The following sssumptions wers mede, I1f no
off«farm work was doue, the operator was charged with 12 wouths of work
on the farm, If 199 days of off-fam work was dome, the opexstor was
assumed to have worked 10 months om the famm, In the 100-199 day range,
the assunption wes six months of ferm work and if the off~-fara work was
greater than 200 days, the operator was charged for only one momth of
fara labor, After the total men-months of oparstor labor were computed
hm-mmmm.tnn.m-mm“mmu
estimates by the U, 8, Department of Agriculture snd the U, S, Department
of Commerce and found to be quite comparable for the type of farm most
common in the Southern Iowa ares (35, 36).

ﬂchmmmtuao!thoomm&ycutoftm type of
input was a previous study by Ksldor, Beneke, and Brysut at lowa State
University relating returns from "wellworganized” farms to returns in
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altermative occupations, specifically management of cooperstive elevators,
mmothumlyw.ummututmlth
ment (16), It was assumed that the traits required for menaging a farm
were gimilar to these other occupations, Consequently, these slternative
mpwmahuumutmtmmuymtbtﬁQﬁn
operator, The comparisons to farm supply compenies were used in this
mmotcmmmuuluﬂmm-auqnln
weighted total of assets memaged, The argument may be presented thet an
average farmer is not capeble of resching these slternatives but the
talents necessary for the mansgement of wellworganised farms under present
technology is considersble end in mony respects more difficult than
menaging farm supply companies, The estimation technique wes 2 linesr
Wmmuu.:mQ-mh.mmniq-um
expected operator labor-mansgement sslary in dollars and X equals the
mnh-e!uuttmmhﬁlhn, The weighting of X was
mmummnmdmmﬂmummm
nlno!ndtuqumunmmmmumuwuduu~
stock inventories,
mummum-uuundmmnaammmmn.
m::mxmorumuur.mnmummmu
ot be directly used, The sssumption wes msde that workers ewployed
m-umlunnnduthemmqloydmtwm
mp“&mnpmﬁlynunnmih&amphmnr
month to cover perquisites (34, 35), The census reported total
Mhmnhtrﬁhhrhehuothnudfmﬁnupnm
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subtracted the product of monthly workers multipiied by the monthly wage,
This remeinder was then divided by the weighted hourly wage of part-~time
labor to give the total hours of part-time labor hived, This wes in tumm
divided by 210, which was the census figuve for average hours worked per
sonth by memthly lsbor (35). This gave us the man-months of part-time

labor hired, The sumation of full-time and part-time labor gave total
months of hived labor,

The input of non-paid family labor was derived by again resorting
to Farm Business Associastion Records, A regression of femily labor on
the weighted total of sssets menaged was used to establish a velation~
ship between these characteristics, This regression was highly signifi-~
cant, The resulting estimstes were sgein compared to the above mentioned
USDA results, PFamily lebor was arbitrarily charged at the rate of §175
per month reflecting gemerslly a lower productivity then hired lsbor and
no charge for perquisites,

Sumation of total manemonths of labor amd opportunity costs over
the three categories of labor wes the last step in computing the labor
estimates, Table 16 lists the results of labor estimatiom,
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XII. APPENDIX D: BSTIMATION OF EXISTING SITUATION

hmumm&mmmummu
mw.m-uwdmmtmnmum

region's farm firms, The census dota and the records from farms in the
éres were used in a complimentery mamner to derive the needed estimetes.
h-um.ﬁnmmﬂum-ulummrwm
equations that could be applied to census data,

Production throughout this thesis hes been messured from census
“u&mwhdubﬂm“.lﬂnh«h,ﬂnﬂmﬂm
pmmnmummmyu(uum)muwm
corrections for cyclical price effects in hogs and cattle, The velue of
beme used produce wes estimsted by the regression ¥ = 3137 + 245.5
(M-S.!)M!hﬁ.muhuulumhu(31). The
estimates for operating expenses ave listed in Tablas 17,
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XI1I, APPENDIX B: RESTIMATION OF OPPORTUNITY
COST OF INPUTS POR 1980

The estimation of input prices for 1980 was based entirely on
figures from The Sources of Economic Growth in the United States and
the Alternstive Before Us, by Bdward F, Demison (4)

Denison found that constast percentage relationship has existed
between national income and gross national produce ((MP) over time, Thus
@ figures and estimates for future GNP could be used for the estimation
of future opportunity costs, The @IP for 1959 was multiplied by the
relative shares of the major imput classificetions., The resulting number
was divided by an index of total physical imput for each of the three
input classifications, This gave “total share per index input" for
1959,

The procedure was sgain computed for 1980 using Denison's estimates
of G and total inputs, The relative shares for 1980 were estimated
from past tremds iu income distribution, The projection procedure used
was that of estimeting the percenmtage change per year, The twe peints
in time were compered to find the percentage imcresse over time in the
total share of material imcome, The 1980 oppertunities costs were
estimated by the multiplicstion of the 1959 opportunity costs by the
percentage increase to 1980,



Table 18,

78

Estimating 1980 opportunity cost

Labor Capital Land Total
GNP 1959 in b4l, § 455° 455" 455°
b b b
Share 1959 1,000
3'!1'5'? '!'5"'& l T!"%ig 455,01
Index of input (physical) 1,000 1,000 1.000
Share/unit 1959 351,72 89.64 13.65
GNP 1980 in bil, § 877" 877° 877"
Share 1980 e’ p 0® 1,000
m'!%gg TBF"&Q ‘H’%‘ 877.00
Index of inputs 1.397% 1.638° 1.000°
Share/unit 1980 495,94 101,73 17.54
Percent increase 19591980 41,0 13.5 28,5

*Source (4,p. 261),

"m (4, p. 30).

“Projection based on Demison (4, p. 30).

dlm (4, p. 37).
®Source (4, p. 152),

’m (4, p. 89).
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