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PREFACE

The concern over the welfare and social and economic viabilié; of-
thé nation's rural communities stems from two major forces. One of these
forces is national eqdnomic growth in a country which already is Qealthy.
Sta;cing:from a high level of income,,fuffher_economié growth especially
tends to be in urban and population centers where growing demand.for ser—

vices is .concentrated, scale economies and major investment in/pdglic -
. N
facilities prevail;ahd the scientific and milisu for modern technology
énd prOductian exists. The second major force is the technol&gical trans-
formation of farms which have.gréatly reduced labor requirements in the
N\

rural sector and injected a further stream of migrants into urban and

industrial centers.

Due to evident or proposed diseconomies in physical social services
and envirommental problems, many urban persons have become interested in
. the plight of rural communities. Is restoration of the rural community a

major means to solve the ills of large cities through dampening the rural-

urban population flow? If so, how can it be accomplished: through rural
industrialization? through local tax rebates? limits on farm size? by

.other means?

%

//, Residents of rural aréas, both those of farms and rural towns are
/ interested in these same phenomena and .questions. They have felt a deep

/
/

///' impact as employment has declined on both farms and the town and village

service establishments which serve them. They have suffered somewhat

q
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as rural community populations have declined and parallel erosion has
taken place in recreation, schools, medical services, churches and other
gocial services and institutions of the area.

This study has been made to compare just one major variable with
rural welfare. The major variable is farm size. Wé examine ghe trade-
offs that occur in :ural'aréas-andAthe consumer: sector as size of farms
relate to rurél nonfarm income, farm employhent, income pér farm, number
of farms, total income of the farm industry, consumer food costs and otheé
economic and social variables. The study emphasizes the North éentral
Region of the U.S. and the varied local areas within this region.

1

Eldon Erickson contributed greatly to the research and analysis of

this report. —
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INTRODUCTION

One of the major changes$ in the structure of.American.agriculture
over.the last three decades has been the trend tcﬁard larger farming
operations. The size of the average farm nas grown from I74yacres3in‘

| 1940 to 389 acres in 1972. And cash receipts per farm grew by more
tban 1300 percent during thls period. This growth in farm size resulted
from a ‘greater use of capital and the resulting increase in the pro-
ductivi%y of farm labor.: Greater capital use was encouraged by its
favorabie real price relative to labor and the greater availability of
funds to . purchase 1abor replatlng inputs, Increased 1abor productivity
allowed the average farm worker to supply farm products to four times

|
!

f as many people in 1971 as in 1940.] Therefore, fewer people_are required

\ .l . . \
to produca farm output now than 1n the past, :

But the movement of people from rural to urban areas in search of

i |

nonfarm employment has not been without negative effects. As the rural
population declines and the need~for services in rural communities de-
\ creases, the value of capital assets” in these areas also declines,- In

addition, the per person cost of many local government servioes increases

. D . o
as people migrate from rural areas. But only recently have these
negative impacts on rural ccmmunities and institutions become a national

concern. In the past, governmental policies dealing with agriculture

prinfacily were deé%tned to increase the productivity of farm labor and

e
b




increase net farm income., - : o Lo \
A majorﬁfafming area experiencing these changes is the North

Central region. Tﬁi;Afgéion is composed of the 12 states shown in Fiéure

1, (which also presents its 62 rural areas). ‘(The concept of rural area-
will be explained in a later section.) The North Central regiqd'éccount-
ed for 73 peycént of the feed grains,759'percént of the wheat and 65

“percent of the soybean acreage harvested in ‘the nation in 1971.

This region is composed of three f;rm ptoducﬁion regioﬁd? fheA
Northern Plains;.Lake Stateg?‘and Corn‘Belt. The@Nothefn‘Piainé reglon
(North Dakota, South Dakoﬁa, Nebraska, and Kénsas) iJ n&ted fofawheat
prodgction and large coy-calf'ranchés. Iﬂ 1971 thé.ZZ;Q milliQn acres

of wheat groﬁn in thig region accounted for 80 percehf of the wheat

acreage in the North Central region. However, even with this large

- -

amount of wheat pfodugiion, the Northern ?1ains region is relati&ely
more dependent on livestock production tﬁan is the North Central region
as a whole with: livestock prodﬁction accounting for 66 percent of the

Northern Plains région's total farm receipts in 1971. : )
: ‘ .

ve)

Because of its very large dairy-indueéry, the Lake States region

e
e

(Michigan, Wisconsin, and Minne&gta) is relatively more dependent:on

livestock production than the Norgﬁerﬁ Plains region. In 1971, 69 per-

o

cent.of the total cash receipts from farming in the Lake States was -
from this source. But crop production also 1s important in this region

and"in 1971, 13 percent of the soybean acreage, 7 percent of the wheat
. o A ’ '
acreage, and 20 percent of the feed grains acreage in the North Central

\

‘%

~__




Figure 1. Location of the 62 rural areas within the North Central Region.
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region were located here. In 1971 the region's 34.3‘million acres of
Acfopland wés 11.3 percent of the nationallcropland acreage.

o The Corn Belt regicu (Ohio, In&iana, Illinois, Iowa, and Missouri)
generated 49 percent\of the North Central region s total net farm income
“1in 1971. This farm production reglion depends more on -crop production’
than do the two just discussed. Compared to 38 percent for the entire
‘Nortﬁ éentral region, 43 percent of the cash receipts from farming in
the Corn Belt region in 1971 ‘was from crops. Although crop productioh
is relatively more. 1mportant here than in the other two. farm production.
regions, livestock production also dominates the farmiﬁg industry in the
Corn Belt region-—lérgely because of its large swine and fed cattle ac-

tivities. In 1971 the region's livestock receipts, $6.5 million, com-

¢

prised over 20 percent of the nation's total and 46 percent of the North

Central region's livestock receilpts in that year. ¢

A AN
Average farm size in the North Central region has grown éubstantially

\

\

ovef the last thfee‘decades. Thevaverégeesize farm has grown from 185
acres in 1940 to 311 acres in 1969 (figure_Z). This growth did not occur
uniformly throughout the period, hoﬁever. ‘During the 1940's, average
farm size in the North Central region grew 15 percent to reach 212 acres
in 1950; during the 1950's, 25 pefcent to 264 acree; and during the 1960's
18 percent to 511 acres.

" Because of the different types of farming within the region, avefage"'
farm size varies greetly among its three farm production regions. Thke

/

Northern Plains region is more dependent on extensive farming activities

b
.
—
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and its”farms averaged 734 acrea in 19711 fhe Ccrn Belt and Lake States
regicns; with farm“eizes which are much smaller, averaged 188 acres and
204 acres per_farm, respectively. (}3
In this'Study special emphasis is devctedfto the North Central_

‘reglon for two reasons: (1) this region is a major farming area of the
nation, and (2),rura1 pecple accounted for 28bpercent of the region's
population in 1970. Although_ two-thirds of tnese rural people are not
farmers, the majority of them are directly affected'by changes in the
structure of the farming industry, and many earn their living by supplying
goods and serv1ces to the farming sector. Evenlthose rural people whose
employment is not directly farm related are affected by changes in the
farming sector. Since they rely on the same governmental and community
services as does the farm community, changes in the farming sector which
induce people to leave agriculture may shift"a 1arger share of the cost
of government services to nonfarm rural inhabitants. That these popu-
lation shifts have been occurring is evident By examining the change in
the region's metropolitan-nonmetropolitan population mix dcring the.
1960'8. Whiie the total population of the reglon grew by 4,954,006
people from 1960 to 1970, the nonmetropolitan population-of the region.

grew by only'645 000 people. On a percentage basis the nonmetropolitan

population declined from 35, 4 percent of the region's tota1 pOpulation in

1960 to 33.4 percent in 1970.

/

o
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OBJECTIVES

The overall objective of this study is to determine how size of

"

farm is related to the welfare of both farm and nonfarm segments of

soclety. OSpecifically, the study relates farm-size-etrdctdre to total
.income in the farn sector, the number and size.of farms, income per farm,
aecondarylincome generation, and consumer-food costs. In addition,

the impacts of differing farm 31zes/on -one particular area, the North
Central region of the nation, are empha31zed. To examine the effect of

-i differing farm sizes, alternative farm structures are developed which
specify that only a certain size of farm may exist’ under!each. Outcomes
under these different situations are then compared to provide quantitative
indications of farm-size effects nationally and in the North Central region.

®

Each of the variables mentioned ahove will first be summarized at

the nationalllevel. Then the impacts of the different farﬁ-aize alter-
natives on the North Central region willbe discussed in greater detail.
This discussion will emphasize average farm size, acreage devoted to
major crops, return to cropland, and secondary income generation.

The report's order of presentation is as follows: First,bthe

methods and terminology used in the analysis are explained FSecond the
,ﬂparameters used.in the study are presented Then impacts of . the farm-size .
alternatives at the national level are discussed, followed by a section

summarizing impacts on the North Central region. Finally, some of the

policy'implications of the results are highlighted.

.



METHODS AND TERMINOLOGY USED

The four farm-size alternatives- arnd some of the programming concepts

used in this study are presented in this section.

Alternatives Analyzed
' Four farm-size alternatives are analyzed'in this study:' (1) the
Typical Farm Alternative, (2) the Small Farm Alternative, (3) the Medium
Farm Alternative, and (4) the Large Farm Altehnative. These alternatives
are. spec1fied so that we can examine outcomes for\farming and for rural
areas if agriculture were composed of different farm sizes.

Production coefficients used in the Small Farm Alternativqfrepresent
the technology of commercial farms with gross farm/sales of no more- than
$l0,000. This grouping corresponds to farms in economic classes IV‘and
V of the Bureau of the Census.. Nationally, commercial farms in this-
'category had an average size of 232 acres in l969. Farms in this category
generally would be considered too small to provide an adequate farm
family income if the family was dependent on farming as its sole income o
source. lBecause of this low income potentilal, 41 percent of the farm
operators in this c;tegory‘were employed in off-farm work for more than

100 days in 1969. \

.

The farm-size production coefficients are based on data reported
by Eyvindson (Roger Karton, Eyvindson: YA Model of Interregional Com-,
petition in Agriculture Incorporating Consuming Regions, Producing Regions,
Farm-Size Groups and Land Classesg, ''unpublished Ph.D. disaertation, Iowa
State University, 1970). ' -




The production coeffieients fdr the Medium Farm Alternative
represent the structure of commereial farms in economic classes II and
v Il of the Census Bureau. Farmsjin these classes have gress~farm saies.
of more than $10 000 but no more than $39 999 ) This farm-size category
averaged 520 acres and $20,597 in gross farm sales in 1969 The economic
viability of farms in this category is not determined solely by the
absolute level of their gross sales. .The location and tybe of farm
operation involved would also greatly aﬁfect the net income of farm
operators in this category. | |
Produetion data for the Large Farm Alternative charadterize farms
in ecohémie'class I, gross sales of more than $40,000; of the Census
Bureau. For the natiqn; these'farms averaged 1,603 acres and $i13,§52
in grdsa sales in 1969. Farm 6perators.in‘this group are highly com-
mercial and could depend entirelydon farming operations for their family .
inedme. |
American agriculture is not expected to be composed entirely of
small, medium, or large farms inu1980;' Hence, the Typical Farm Alter-
g native, ‘which represents the cost structure and productive technology of
farmlng if recedt farm-size trends continue to 1980, alsc 1s examined

Results for this alternative are used as a basis for comparison with

the other three farming structures. The average size of farm under this

alternative is similar to the average under the Medium Farm Alternative.
However, farms of each of the three fagm size categories (small, medium, .

and large) are incorporated within the‘Typical Farm Alternative,

' AJU
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Linear Programming Model

{ . .
A finear programming model is used as the basic tool of'the \

analygiss ~ This national model incorporates an interregional comparative
advantage analysis, a transportation submodel, and requires fulfillment

RIS -~

of consumer demands in 31 market or consuming regions. ‘Commodity supplies
are generated endogenously in each of 150 rural areas andmland in each
of these afeas.se:ves as an<interna1ifestraint on supply of.crop com-
p modities. The model minimizes the cost of producing the crop commodities
h in 150 rural areas and of fransporting'tnem among the 31 consuming fegions.
The model simulates;market equilibripm in the sense that factor prices
- must cover costs of production for each crop in each location and the
| quantlty of each commodity supplied must equal demand for that commodity.
Supplles of the crops 1nc1uded in the analysis are determined endogenously
‘in the model while 11vestock demands are estimated exogenously. - The
demands for winter: and spring wheat, feed grains, soybeans, and cotton

d

(the commodities endogenous to the linear programming model) are the
[ . )

sumation of estimatedidemands for these commodities for use as livestock
feed; domestic food, industrial inputs, and exports, both in raw and
processed forms. Production costs and crop ylelds of tne model have
been prOJected to 1980,.and all demands are based on parameters estimated

for that year. o N

The linear programming model contains .275 equations and 2,061 real
variables. Land in each of the 150 rural areas and demands for 31 con-
. _ ;

suming regions serve as constraints for this quantitative model. The

"

N
C =




Q/n

o

real variables include no’” only the production of farm commodities but
also transportation actibities of farm commodities among consuming

regions.

Secondary Impact Variables
To indicate nonfarmleffects of the four farm-size alternatives,

factors were developed which relate the value of wheat, feed grains,

'
i

soybeans, and cotton production to the amount of income genefaéed by
: , o

production of these commodities. More formally, the income-generation .

factor for any farm sector equals the change in the total inccme of
the U.S. economy due to a one dollar change inlthe-Value of output in

that farm sector. For example, if wheat production.in the Northern

Plains region had an income-generation factor of 1.2, then'a one déllar

ipéreaae in whéat output in this fegion would generate an additionall
$l.20.of income throughout the U.S. economy. - The incomejgeneratiou
factors calculated for each'of the farm*siza alternatives are presented
in Aupendix Tables A.1-A.4. |

To indicata the total'farm aud nonfarm‘lncome4generatipn'effects
cf alteruativé'farming structures, the income-genération factors Just
defineu are linked with the estimated value of output of the four en-
dogenOus commodities. To allow.ad more direct comparison betﬁeen the -
farming structureai‘lndex values "are calculated such ‘that the~ Typical
Farm Alternative's index value is normalized to equal 100 for‘each
region. Index values under the other three farming structures can then

4
be viewed as percentage changes from the Typical Farm Alternative.

)

N

-
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Therefore, if a region's index value 1s estimated to be 200 under the;
" Small Farm Alternative, that index value Qould have the following meaning:
the totai_income.generatéﬁ by production of the endogenouéicrops under
the Small Farm Alternative wéuld.be twice that of the Typical Famm
Alternative, ‘This does not imply that the total income generated in a
~ region would douBle’under the Small Farm Alternativé.' Raﬁher, it
feférs only to that poffion of a région's‘total income which is-generated
by production of the endogenous crops, |

A more extensive discussion of these programming'concepts and their
1imitations is presenfed in Apﬁendix A. ’

Regioné Used

Bgth ﬁhe‘linear programming model and the secpndatyiimpact
variables used in thié study relate‘to_or are based on variousrregional>
conce?ts. ﬁach of the iSO.rural areés defiﬁed for this sfud& rebfesents
a separate‘ﬁfoducing région for: the four crop cdmmodities of thé pro-
graﬁmingfmodel. Tﬁese rﬁfal areasq(Figﬁre 3) follow county boundartes,
are contained within tﬁe céntigUOus 48 states, and reéresen; hdﬁogeneous
areas of farm commodity production. While not.all land of the confinental

United States is contained in them, they included 98 pefcent of the 1969

_harvested acreage of the crops endogenous to the linear programming model.

Production from the non-included areas Ig.agéﬁmedméaﬁ;ihgghits 1969 level
and 1s handled éxogénoualy of the model.

~ Separate demand areas for winter and spring wheat, feed grains,

and ollmeals are defined by 31 consuming regions (Figure 4) which follow

N
o
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state boundaries and encompass the entire 48 cont%guous states, Cdfton\
lint demand, however, is detefmined on a national basis.

Certain résults from the study are summarized by farm production
regions, the third regional concept used in therstudy._ These regioné
(Figure 5) coilncide with the fen farm production regions used‘by tﬁe

Economics Research Service, United States Department of Agriculture.
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PARAMETERS USED

Of the four farm-size alternatives, only the.demandé specified for
the Typical Farm Alternative are deéigned to simulate an equilibrium
situation (i.e., livestqck production and price levels~det¢rmined out-
side.the'linear progragming model.specified to be consistent with the
crop production éﬁd price levels determined within that modely. This
samé demand level is tﬁen‘used for the other three farm-size alternatives.
An alternative procedﬁre would have been to re-estiméte demand quantities

"forleach of the Small, Mediﬁm, and Large Farm Alternatives. However,
siﬁce khe purpose of the analysis 1s to measure the effect of different
. farming structures, we chose to isolate this éffect by.forcing the

quantity demanded to remain constant for each alternative.

\ Crép Exports

figure 6 presents.the export levels used in this study for each
of the four endogenoﬁs crop commodities, along with their 1970-71
averagé levels. Exports.of cotton ling are specified.at two million
bales. Reflecting the rising export demand for soybeans as protein.and
recent adjustments in international currency levels, soybean exports are
lestimated to be 69 percent higher éhan the 1970-71 average. While this
represents a significant increase in,soybeans delivered to foreign
markets, ;oybean exports did increase by 300 percent during the last

decade.
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Figure 6. Estimated 1980 exports with 1970-71 exports for comparison.

A8gource: for wheat: Wheat -Situation, USDA ERS, August 1973;
B ' for feed grains: Feed Situation, USDA ERS, August,
' 1973;
for soybeans: Fats and QOils Situation, USDA ERS,
.o ' , October 1973; o
‘ for cotton: Cotton Situation USDA, ERS, August 1973.




The demand Vor meat and livestock products increases as per capita
income rises in other industrial nationms. Therefore, exbﬁrts-of U.S.
feed grains are projected to increase by 15 percent from the’1970-7i
average o£-24.0 million ans byv1986. ’Whe;t exports in 1980 are es-
timited to be 107 percent af the 1970-71 average.. Hence, the.es&imagé
of wheat éxports also indicatéé a strong foreign demand for American

- farm products.

-~ Per Capita Consumption of Livestock Products

Feed for livestock "also combrises a major demand for the model's
crop commodities. To account for this demand, estimates of per capita
consumption of major livestock products were madeil. Figure 7 presents
the estimated per éaﬁita~consumption of beef and veal, pork, and
broilers glong with 1970-71 average consumﬁtion levels. The estimated
per capita consumption of beef'aqd veal exceeds the 117 ﬁounds consumed
in 1970 and 1971 by more than 23 percent. This increase is expectedb
because of estimated increases in per capita veal income by 1980 and an
increasing pfefefence of -consumers for beef and veal. Per capita éon-
sumption of pork estimatedifor 1980 nearly equals the 1970;71 level.

This represents a leveling off in pbrk“éonsumption, as higher pork.

prices and increased beef consumption would provide downward pressure

)

] The estimates of per capita consumption are based on equations
given by Heady, Madsen, Nicol and Hargrove: "Agricultural and Water
Policies and the Environment," Center for Agricultural and Rural
Development Report 40T, Iowa State University, 1972.
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Figure 7. Estimated 1980 .per capita é'onsumptioh of livestock products
with 1970-71 values for comparison.

’
8gource: National Food Situation, USDA ERS, Novembef 1972.

[yee
i




on pork c0nsumpt10n but would be offset by increases in per capita
:ﬁcome. Br01ler consumption per person'under the model alternatlves
is also estimated to approximate its 1970 71 1eve1

As seen recehtiy, strong feed grain demands can lead to feed
grain prices considerably higher than those of this anélysis.- These
increésed feedstuff price 1evéls 550u1d then be translated into re=-
duced livestock supplies and higher livestock prices. Since quantity.
éf livesEock produéed limits its consumption, strpngef feed grains

export demands than adopted for this study should be associated with

livestock consumption levels lower than those just discussed.

w



- NATIONAL OUTPUT EFFECTS

Thelfarm-size alternatives analyzed in.this study have differing
impacts on the quantity of production produced, the acréage required,
'and(thé regional lncation‘of/that production, In addition,'eaéhnaltér—
native has a differing effe€t on the prices farmers receive.and-on
farm income.' While the daﬁn snmnarized in this sectionTis primarily
aggregated to the nationaﬁ level, prqsentétion of these natinnal'variables
can provide a clearer understanding of the impaéns of the model aiter-,;
nntives within the ﬁorth Central region. (In this section, thn effect

of these altarnatives én regional harvested acreage 1s presented as a

proxy for location of output.)
' /
Output Effects
The demand lévels for feed grains, wheat, soybeans, and cotton
are held constang'for ;ne four structural alternatives--except that

-4

the quantity of wheat used as livestock feed in allowed to vary in each.
The programming modél»re—estim;tes thin quantity based on the price of
feed grains and the price qf wheat resulting under each alternative.
Becanée of this flexibility, wheat production is 102 million @ushels
greater unJgr the Large Farm Alternative than under the SmalllFarm
Aiternatine fTabie.l). ‘Conversely, the produétion of fggd grains is

3,2 million tons less under the LargekFarm Alternative. These differences

imply that the Large Farm Alternative, because of-cost economies for
g0

22




Tabl. !. .Estimated prouucrion,,aéreapes, and yields for each of the farm-size alternatives with
197- -7, av-rae: vaiu-s ior comparison. '

Production, 198, Estimated production, acreap: and yield per‘acre

Crop acreage, and  Typical Farm Small Farm Medium Farm ‘Large Farm
| Y{S%ﬂﬁﬁ%acre Alternative Alternative Alternative Alternative
T : Total ﬂroduetion (thousands)
WLeat (bu.) 1,486,673 1,593,134 1,483,587 1,516,016 1,585,738 \
Feed grains (1on) 180,291 219,647 221,838 - 220,817 218,620 ”
Soyheans (bu.) 1,151,544 1,767,420 1,764,841 1,768,279 1,764,488
Cotton (480 1b) paies) 10,334 10,000 10,000\ 10,000 10,000
, . Harvested acreage (thousand acres)

Wheat 46,008 46,240 W17 44,918 1 46,782
Feed grains . 102,789 100,412 " 102,361 © 101,692 99,550
Soybaans . 42,329 56,883 56,414 56,624 56,662 G
Cotton 11,307 8,596 8,521 8,407 . 9,212

‘ ' - Yield per harvested acre ‘ ,
Wheat (bu.) ' 132.3 33.6 . . 336 33.8 33,9
Feed grains (bu.)” o626 78.1 774 77.6 8.4
‘Soyheans - (bu.) : 7.2 c) 35 SR ) 312 ‘ 311
Cotton (1bs.) 4380

558.4 563.3 570.9 521.0

43ource: ‘Crop Production, 1972 Annual Summary, USDA SRS, January, 1973,

bFeed grains are reported in corn-equivalent bushels.
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- o
wheat, favors ﬁheat production relative to feed.grains production when

compared to the Small Farm Alternative.

The demands eétiméted for the Typical Farm Alterﬁatrve are con-
sideraﬁly above thev1970-71‘ayerage production of wheat, feed grains,
and soyteans. Significant ipcreases are projected for soybeans and
feed grain production under the medel alternatives thle,estimated

'waeat production is only sllghtly greater than for 1970-71. For the
Typical Farm Alternatlve wheat productlon is estimated to be only 68
million bushels more than the 1970-71 average. Since wheat yields
projecte& under the ﬁoael aiternatives are very similar to 1970-71.yie1ds,

, the acreage in wheat is only SIightly greater than in 1970-71. The
greatest number of acres in wheat;‘46,8 million acres, occurs under
the Large Farm Alternative, since more wheat would be used for feed in
this instance than under the other farm-size alternatives.

Feed grains production under the Tyrical Farm Alternative is 22

.  percent greater than the 1970-71 average. This' increase in production .

‘ results;from projected increaseS‘in both domestic and fo?eign livestock

cohsuﬁ?tion. ’Aithough_the programming ‘model incorporates restraints on.

. ‘ the mobility of produ;tion, it still allows some proquction ehifts ameng

areas which have the greatest comparative advantage in broducing a
particular crop. Because of this flexibility, feed grain yields are
higher under the model alternatiyes‘than during the 1970-71 period. For

. ‘ ~ the Typical'Farm Alternative, this increase ie'estiéated to be 15.5

bushels per acre. (Part of this increase should be attributed to the




under the Typical Farm Alternative is 14.5 million acres greater than

25 ' - ' | : \

corn blight of 1970.) Higher feed grain yields ailow greatef production

even though fewer acres would be required under the four farm-size

alternatives than in 1970-71, The feed grains acreage estimated for

- the Typical. Farm Alternative is only 98 percent of the 1970-71 acreage.

/

Because of the expanded export demands projected for sgybeans

i

.in 1980, soybean production for the model alternatives is much greater

|

- than the 1970-71 average.' For the Typical Faré Alternative, the es-

timated production of soybeans is 1.5 times th%t of 1970-71, This

L. . L
production increase requires a large increase in the number of acres
; v |
!

in soybgans--evén though 1980 soybean yields wruld increase by nearly
. .

>four bushels per acre under the model alternatives._ Soybean acreage

3

the 1970-71 average.
Although grain production in 1980 wouldibe higher than the 1970-71
average, the estimated production of cotton lint under the model alter-

natives, 10 million Bales, is nearly equal to the 1970-71 average. The -

" demand for cotton lint is based on a projected export demand of two

million balgs and a dOmeétic demand of 17 pbunds per person. Because

some flexibility in the location of production exists in the programming

‘model, cotton yields under the model alternatives are estimated to be

much higher than the 1970-71 average, Cotton yields under the Typical

Farm Alternative, 558 pounds per acre, are 120 pounds per acre greater

¢ than the two-year average. For this farm-size alternative, the acreage

in cotton islbnly 76 pércent of the 11,3 million acres in cotton in 1970-71.

..’. ‘v“
<)
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Acreage Harvested
Table 2 presents estimates of harvested acreage for the four
farm-size alternatives with 1970-71 average acreages for compar-ison.1

2}

Because of the increased grain productioﬂ esﬁijiifd for 1980, each
. SN
farm-size alternativé requires more acres than 1n;the 1970-71 period.
Nationallf, the increase in acreage harvested over 1970-71 is 9.7
millionJacres for the Typical Farm AlternatiVe. Harvested acreage
varies by only 793,000 acres among the fo;r_farm-size ;iternatives.
The fewest acres, 21£:4 miilion, are required under the Small Farm
Afterﬁative and the most acres, 212.2 million, are esfimated for the
Large Farm Altérnative. This difference is primarily due to the -
greater quaﬁtity of wheat used for feed under the Large Farm Alternative.
The distribution of harvested acreage within the 10 farm pro-
duction rg§¥ons remains fairl; stable among the four model alternatives.
?
A primary reason ﬁqr this regional stability is the resource mobility

restraints specified in the programming model. Each of the 150 rural

areas is required to have at least 80 percent as many acres of wheat,

feed,grains; and soybeans and 67 percent as many acres of cotton in

production as it had in production in 1969.2 This procedure is used to

lAppendix Tables C.1 through C.4 present the regional distribution
of the harvested acreages of wheat, feed grains, soybeans and cotton.

In the absence of these mobility restraints, the programming model
would assume complete resource mobility among commodities and regions.
This assumption was considered untenable in the context of a 1980"
situation. Therefore the 80 and 67 percent restraints were arbitrarily
chosen to force the model results to be influenced by past production
patterns. ’

4y | )\/'
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‘Table 2, Estimated harvested acreages of the Lndogenous crops for each of the farm-size alternatives -

for the United States and for the ten farm production regions wlth 1970-71 acreages for

comparison, -

1980 Estimates

1970- s : ‘ .
A"Zta{% Typical Farm  Small Farm Medium Farn Large Farm
- Alternative Alternative Alternative Alternative

(Thbusand acres)

il Sates ML 911,413 211,641 212,206
Nottheast 4,261 4, I DL
Cotn Belt 62,100 8,19 68,677 el o 68,000
- Lake States 20,061 1,29 pil Lo M
Appalachian 3,888 5,382 63 5 5,785
Southeast 7,903 7,831 g5 1,608 l8,18'6
Delta States 12,786 p 1,68 11}§7§ 11,9%
Southern Plains 19,548 %965 1,08 2,502 26,819
Notthern flains &6,892 ‘ 46,484 41,174 47,432 | 48,135
Mountain 13,456 11,646 11,691 o 11,653 10,575
Pacific 7108 6,322 5,767 6,30 6,301

a ,
Sourco Crop Production 1972, Annual Summary,

[:IQ\V(Z
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reflect the immobility over a‘relatiyéiy short period of tire qf some
resources:used in farming. This im;obility reflects the.considerable
time lag requireq before all fqré/reSOurces can be employed in non-
farm occupatiohs or be shifted’to producpion of soﬁe.other farm com-

modities.; For example, if a farmer has already invested .in the

B

equipmeft necessary to produce cotton, he may not-immediately be able to
I

-

shift to soybean production--even though soybeaﬁs would be more pro-
e

f%ﬁable than cotton if that farmer-possessed thg equiPhent necessary
/ta grow soybeans.

Even with these resource mobility constraints; the regionall
acreage distribution under the Typical Farm Alternative differé from
the 197d:f1 pattern. The Northeast, Southeast, Delta States, qnd
Northern Plains regions are estimated to héve nearly the same acreage
in production under this alternative in 1980 as in 1970-71. However,
tﬁe Corn-Beit, Lake States and Southefn"Plains region§ haQe marked
increases in acreage while the Appaiachian, Mountain, and Pacific re-
gions have marked decreases in acreage. In the Corn Belt region, phis-
increased acreage results from greater feed grains production ani in
the Lake States regibn it results from the prbductioa of more wheat -and
soybeans. For the Southern Plains'region, the production éf a11~th;ee
graius would increase under the Typical Farm Alternative whilé the
repion's cotton production gs lower than in 1970-71." For the regions

with estimated decreases in acreage, the reduction comes from decreases

in wheat production in the Mountain region and primarily from decreases



in the>production of feed grains in both the Aﬁbalachian and Pacific
regions. | | ‘

As noted previously, the regiqnal distribution of harvesteq
acre§ is relatiQely constant améng the four quelAalternatives. The”
estimated acreage in the Northern Plains region is 1.6 million acres
greater under the Large Farm Alzernative than under the Typical Farm
‘Alternative, reflecting the éfficiency of larger farms in this\fegioh.,
In the Southeast region, the estimated acreage is 1.3 miliion acres
less under the Small Farm Alternative--implying that in this region

soybean production on smaller farms is less competitive than on larger

farming operations.

Supply Prices
For\@ach of the fanm—51ze 51tuations, the programmlng model
generates | estimate of that price necessary to satisfy the wodel
demandé. HEEQe supply prices are basically an estimate of the per
unit cost of producéion for each crop commodity, Because the model
operates as if agricuiture were a perfeetly cémpetitive iqgustry, pro-
duction costé in the highest cost rural area are the ;upply prices
‘ applicable throughout the rest of the industry (abstfacting for the
moment from price differentials due to transportation costs). Cal-
‘Culated.in this manner, dificrences in supply price estimates between

the farm-size situations indicate potential scale economies or dis-

economies for the different alternatives.

pa

O

ERIC
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Table 3 presents éstimatés of these supply prices at the farm
level fofreach model alternatiVe?vélo§§;w1th 1970 prices for comparison.
For the Typical.Farm Alternative,, the éstimated price of feed grains
and soybeans isliower than in 1970 but the price of wheat and cotton is
higher. On a per bushel basis, the pricé decfease estimate& for this
élterﬁative is 7Jcents for feed grains and 41 cegts for'soybéans. The
supply price;o;'wheat, however, would be 47 cents per bushel higher than
in 1970 aﬁd the price of cotton lint woulé increase by '15 cents per “

pound under the Typical Farm Alternative.

Farm prices under the Medium Farm Alternative»are'nearly equal
to the prices egtimated for the Typical Famm Alternativev-indicaﬁing
that production costs would be very similar for these two farm-size
strdctures. Undef‘the Small Farm Alternati&e, however; farm prices

‘would be much higher than under the other farm-size alternatives and,
also, would be~higher than in 1970. Compared with the Typicél Farm
Alternative, the per unit price)of'wheat, feed gréins, soybeans, and
cotton lint woﬁld be 32, 19, 51, and 6 cénts!per unit higher, respec-

- tively, under the Small Farm Alternative. These higher prices result
because of the higher production cosgs of smalier farming operations,
Cbﬁversely, cost economies associatéd with larger farming operations
are reflected in.the 1owef;farm prices estimated for the Large.Farm

Alternative. The farm price of all four commodities would be lower

under this alternative than for any’of the other model alternatives.

-




‘k-Qt_

Table 3. Farm prices for each of the farm-size alternatives with 1970 prices for comparison,

, 1970 . 1980 Estinates? .
Crop Unit . a TypicalFarn  Small Farm Medium Farm ~ Large Famm
~ Alternative Alternative Alternative ~  Alternative

‘ : . ‘ ¥ .
heat ol LY LA 2.12 115 L% -
Feed grains  dol./bu,  1.33 1.26 1.45 1.24 107
Sopbeans ol fbo. 185 0.4 195 L%
Cotton  cents/lbs. 20,0 37.0 13,0 3.0 33,0
aSource: Agricultural ?tatistics 1972, USDA,ll972. )
bAll prices for 1980 are measured in 1972 dollars and do not take into account inflation to 1980,
40 : .
Q 11/
‘
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Income from Farminé
Throﬁghout this»analysis,>6niy the results of fhe Typical Farm

Alternative represent an equilibrium market sifuation. Demand quanéities
de;ermined for tﬁis_alternative are thenrrepeated in each of the other
three farm-size alternatives. Tbis procedure leads to difficulties

when Qariaﬁles such as returns to farming and consumer food expenditures
are estiﬁatéd. For example, the-farm;price of feedstuffs is esgimated
to be much higher under the Small Farm Altefng%ive than under the Typicél
Farm Alternative.. In an equilibriumsituation, higher feed prides
evéﬁtﬁally must result in’higher'prices to ;onsumers.for livestock pro-
ducts leading to a reduction in the consumption of 1ivéstock products.
Wnile we c6mputéd|an equilibrium solution only for.the Typlcal Farm
Alternative,iinteresting comparable effects on farﬁ income and»consumer
food expenditures can still be indicéted. To allow these compﬁrisons,
we use the following estimation procedure. The ratio of (i) the&farm
~ value of a feed uhit of feedstuffs (wheat, feed grains“and sbybeéns) to
(2) the farm price of cattle and éalves, hogs, broilers and lambs for

the Typical Farm Alternative is first computed. Then for each of the
other farm-size alternatives, that relationship is éombined with the
estimated value of a feed unit of feedstuff under the other alternatives
" to estimate a new farm price for each of the livestock commoditie§..
These newly calculated farm pricés are then 1inked to livestock quantities

fixed at the Typical Farm Alternative level. This procedure only applies

to estimation of livestock receipts. As mentioned previously, the

A L.

4



same demand quantitles are assumed for each farm-size alternative, there-

fore this section only\ refers to price and no; supply effects of changeé
in farm-size.
Table 4 presents estimates of gross and net income .in the farming
sector as well as net farg ihcome per commercial far&kfor each oflthé
four farming structures. .Resu ts calculatgd for this section incor-.
porate different livestock priée but relate to livestock quantities-

; fixed at the same level for each of tﬁé farm-size alterﬁAtives. This
prdcedqre will overestimate cash receipts for tﬁe Small'Farm Alternative
and underestimate cash receipts fér the Large Farm Alternative (as
compared to expected césh receipts in an;equilibrium sitqatiOn). Cash,
receipts for the Medium Farm Alternative would nearly equal ﬁhgir vaiue
under an equilibrium solution,'sincé the farm value of feedstuffs for
this alternative nearly eduals the Typical»Farm Alternative results.

For each of the farm-size alternaﬁives, both cash receipts and--

farm production expenses are estimated tobbe highep in L980 than in 1970.
Thé estimated increase in cash receipts exceeds the increase in ex-
penditurés fpr>ea;h_of the farming structures, leading to higher net
receipts for the farming sector ;nder all of the model altermatives.
Therefore, net returns to the farﬁing sect§r under the Typical Farm
Alternahive would Be $8.5 billion éreater than in 1970. Net income

of the farming sector, however, would increase by only $4.8 billion.

The difference is that no government payments are included in the

"model results and $3.7 billion was paid to the farming sector from

N

-




\

alternatives with 1970 values for comparison,

Table 4, Total net farm income ad net farm income per commercial farm for each of the farm-size

© Vet Fam 3 1980 Estimates .
Income Typical Farm Small Farm Medium Farm . large Farm
19707 Alternative Alternative Alternative Alternative
b
(Million dollars)
Cash recelpts from g n / -
fam marketings 50,5220 66,448,8 17,531,7 63,336 56,163.8
Production expenses®  GLOSLO  46,910.7 A0 563 4158
Net receipts from |
farm marketings 9,431.0 17,53,1 - 23,711.8 16,740,6 - 12,011,0
 Non-money income and .
inventory changed 3,670 "4,050.0 4,050.0 4,050,0 4,000
Net returns from ’ ‘ | .
farming 13,108.0 21,588.1 21,767,8 20,790,6 16,061.0
. N ’ , l »
Income from government o |
sources® a0 0 0 "0 0

5
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Table 4, (continued)

A

L et Farm 1980 Estimates .
Income Typical Farn.  Small Fam Medium Farm  Large Famm’
19708 Alternative Alternative Alternative Alternative

(Million dollars)b

Total net farm income 16,825,0 " 21,388.1 27,16708 20,7906 16,061,0
Number of commerclal . \\\\\
s (ousnds)] LD LEWE . SELA LB 1,083
Net farm income per J | I RN
commercial farm N :
(dollars) §,717,0  13,213.0 £720.0 N\ 14,7090 15,3200

a + X

source: Famm Income Situation: Supplement to July 1972, . \\

bAll dollar values are measured in 1972 dollars with no adjustment for inflatioﬁ\to 1980,

“for the equations used to estinate production expenses for the Typical Farm Aiteghative, see H,C,

Madsen and E.0, Heady, "Bargaining Power Prograns, (ARD Report 39, Center for Agri ultural and Rural

Development, Jowa State University, 1971, Production expenses for the other three alternatives were .
“estinated by adjusting production expenses of the Typical Farm Alternative by changes \in the value of
, the objective function of the other alternatives,
\ ‘ :

\ | ,

-dIncludes the value of home consumption and the rental value of farm dwellings.

\‘ 4 ' " ‘ "‘ i

®ncludes ACP, Creat Plains Conservation, Sugar Act, and Wool Act payments as well as payments under the

Wheat, Feed Grain, and Cotton programs. ' \

fSource;‘ Statistical Abstract 1972,

54




36 .

various governﬁent programs in }970.

A_NgF_income to the farming sector J;ries greatly among the four
farming structures considéred inAﬁhe study. "Nét‘farm incéme.wéﬁiéﬂﬁe
highest, $27.8 billion, under the Small Farm Alternative and would be
lowes;, $16,1 bill;on, under the Large Farm'Alternative. Net income
for the férming sector under the Typicai and Medium Farm Altérnatives,
ho&ever, only differs by $798 million. This modest income differencé
suggests that the farming sector as a whole could be ﬁeafly as well-off
with a structure containing farms all of medium size (e.g., sales of
$L0,006 to $39,999) as With a struéture containing farms of all three
sizes. |

In addi;ion to affecting the total net income of the' farm sector,
the four farm~siée alternatives éonsideredlwpuld affect the number of -
comﬁerciél farms required ahd, therefore;.net income per commeréial farm,
As shown in Table 4, the number of farms required varies from sligh;ly

over one million farms under the Large Farm Alternativé to over 5.8

millién farms under.the Small Farm Alternative, This is a direct re-
sult of the different size of farmigg operation associated with these
alterﬁqfives. Nationally, fhe averag; farm size under the Small Farm

1

Alternative is estimated to be 239 acres, 893 acres fewer than the 1,132

<,
o'l

1Only four crop commodities are endogenous to the farm-size
programming model of this study. Cost efficiencies for large scale
. production of other farm commodities (for example, fruits and vegetables)
are specified to be equal to those estimated for the endogenous com-
modities. A similar specification is used for diseconomies of small
scale production. '

5
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..cres estimated for the Large Farm Alternative. Because of the rela-

tively few commercial farms required under this alternative, net income

‘per commercial farm under the Large Farm Alternative; $15,321, is = =

estimated to be greatef than ip 1970.apd also is gfeater than for the
other farm-size alternatives. The opposite result is estimated for the
Small Farm Alternative, where the per farm net income, $4,729, is 53,988
less than in 1970, $8,484 less than for the Typical Farm Alternative, and
$10,592 less than for the Large Farm Alternative. : ;
Average farm size under the Typicai Farm Alternative is estimated
to be 613 acres, requiring over 1.6 million commercial farms. This
is 296,000 farm§ fewer than in 1970. Coupled with the greater net in-

S
come of the farming sector estimated 'under this alternative, this re-

: J ‘
duction in farm numbers results in a $4,496 increase in income per farm '
for this alternative (over 1970 actual income). Per farm net income

for the Medium Farm Alternative, $11,709, is also estimated to be higher

than in 1970 but is $1,504 less than under the Typical Farm Alternative.

Consumér Food*Expenditures
Another variable directly affected by the farming struiture which
éxists in the American farming industry is.consﬁﬁer expenditures on
food. Table 5 presents estimates of consumer expenditures for meat

products, poultry and eggs for each of the farm-size alternatives,

1 :
along with 1970 data. Expenditures for these food products in 1980

1'I‘o estimate livestock prices for each alternative, the same pro-
cess was used in this section as was described in the Net Farm Income
section, The food costs discussed in this section relate to the cost
of a fixed quantity of food for each alternative rather than reflecting
4 "real' world situation where both price and quantity would change for
euach farm-size alternative. '

0o
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Table 5, Total and per capita expenditures for meat products, poultry and eggs for each farm-size
~ alternative with 1970 expenditures for comparison.

T

ginZﬁgizuizzd i 1980 Estinated Expendituresb _
, p19703 Typical Farm Small Farn Medium Farn  Large Fam
Mternative,  Alternative  Alternative Alternative

Total Expetidifures (nillion dollars)’

54,931 50,23

Meat products WL 55,60 61,208
boultry and egss 8,620 8 685 9,001 \ 8 6k 8,365
Total 0971 64,29 00N 63,51 58,619
Per capita costs % 39 W 256
S W
‘ o] |
dcource: Food. Consumption, Prices and Expenditures, Supplement for 1971,
bFor a sumary of the equations used to estinate food expenditures, see:. E,0, Heady and .1, Sonka,
"Tncone and Employnent Generation in Relation to Alternative Farm Progranms with Special Enphasis on
the North Central Region," North Central Reglonal Center for Rural Developmen:, lowa State
University, 1973, " |
. %11 values for 1980 ars measured in 1972 equivalent dollars with no adjustment for Anflation to 1980,
ol )
| L i

Full Tt Provided by ERIC.
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are projected to increase substantially over 1970 1eve}s on both a
total and a per capita basis. For the Typical Farm Alternative, total
expendltures are estimated to be 161'percent of 1970 expenditures.

This large increase reflects population growth and a shift by consumers
to better quality, more expensive types of food by 1980--as well as the

‘in¢érease in returns to farmers discussed’in the previous sectien.

Consumer food expenditures for these products vary among the four

model alternatives but not by a large percentage. Expenditures under
the'Small Farm Alternative, $70 billion, are 9 percent greater than ese
tlmated for the Typical Farm Alternative. At the same time, expehditures :
estlmated for the Large Farm Alternatlve, $59 billion, are 9 percent‘less than

estimated for the Medium and Typical Farm Alternatives. The same re-

1aticnships:hold when consumer food eipenditures'ate expressed on é per

caplta basis. 'Expenditures estimated for .these products under the Typical

Farm Alternative, $283 per person, are 142 percent of the 1970 ex-

penditgreq Per capita’ expendltures under the Small Farm Alternative, $309

are $29 greater than under the Medium Farm Alternative and $51 greater

than under the Large Farm Alternative.

Return to Land

Because of the importance of cropland values to the férming'sector

/

and to rural 1nst1tut10ns, the . impact of each farm-size alternative on

return to cropland is 'discussed in this study. Table 6 presents these

estimates of return to cropland for each of the four farming structures.

o
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Table 6, Estimated retﬁrns to croplénd ron the endogenous crops for the United States and for the
- ten farn-production regions for each of the fam-size alternatives,

e ién 1980 Fstimated Returns.
g | : - Typleal Fam  Small Farm Mediun Farn . Large Farn
Alternative Aternative  Altémative = - Alternative

v
(Dollars per acre)

United States 20,32 25,66 20,26 N 16.36

Northeast Y Y TR

Corn Belt : | - %56 10 26,10 "18.95

 Lake States | 13,63 194 150 L
Ap’Pallachlia.n | 'i T B Y B A b
Southeast 1.9 3,47 X I IR

Delta States Cown o own o ma b
Centsns  ma o B LS BT
ot Pl 15,13 R TR 5 .

Moutain | UK IR 1B By 14,00

Bt C ue one . ke w o0

®h11 prices for 1980 are peasured i 1972 dollars and do ot take into account inflation to 19,
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yhése values indicate the profitability of the four endogenous crop

commodities under each of the model alternatives--after varlable pro-

duction éOStS have been paid. These estimates relate to the vaiue of;""
agricultural land based solely.on the return to that land from crop
prpduction and, therefore, the estimazes of Table 6 do not take into
account any return to cropland based oanonagricultural or speculative
purposes. Because of this, these estimates may be lower than the actual
reFurn a 1and9wner would éeceive.

_Because of the high farm prices of this farming structure, crop-
land returns at the national level are highest under the Small Farm
A}ternative. At $25.64 per acre, this is $5.32;more than under the
Typical Farm Alternative and $9.28‘more<than under the Large Farm Alter-
native. The Medium and Typical Farm Alternatives have neafly equal
cropland returns at the national level and the Large Farm Alternative
would result in the lowest per acre return, $16 36, of the four aiters
natives. .

Returns to croplaﬁd for each ‘'of the ten farm.ﬁroduction régions
generally follow the same patterh among the four model alternatives as
exhibited at the national level. In seven of the. ten regions, return
to land would be highest under the Small Farm AlternaﬁiQe. In the Pacific
fegiOn, ho&ever, the Small Farm Alternative results in the lowest return
of the four model alternatives. This implies that in this region the
higher farm prices of this alternative are of fset by the increased pro-

duction costs of smaller farming operations. In the Northeast regica,

61



return to croplqdd is estimated to be highest under the Large Farm

"Alternative. Under this farming structure, the Northeast region would

produce more feed grains than>under the other three alternatives. The
higher profitabiliéy of feed grains and the lower production costs of
larger farms offseﬁ the lower prices of the Large Farm Alternative and
generate higher.returns’cp land in this region. The belta'States région
is the third regiqn in whi;h cropland returns are not highest under the
Small F;rm Alternative. For this regiony returns to cropland ére esg-
timated to be highest under the.Typical Farm Alternativé. Undgr that
farming structure, the Delta States region would devote 465,000 more
. acres to cotton production than under any of the(other farm-size situations
| Returns to cropland in two other regions do not fallow:the'pattern
established at the national level, Iﬁ thé Southern Plains region, crop;
land returns aré estimated to.be higher under ﬁhe Large Farm Alternative
than under the fypicnl Farm Alternative. In this region, a very s@b-
stantial shift from cotton to wheat production is>noted between these
nlternﬁtives. The greater profitability of cotton production under the
Large Farm Alternative offsets the lower prices of this farming structﬁfe
and reSUltS'in higher cropland rgturns estimates for this reéion._ In the
Mountain region, the‘lowest cropland return, $9.59 per acre, is e;timaﬁed
for the Medium Farm Alternative. This 1s $4 .43 lower than under the
Large Farm Alternative, which has the next lowest estimate. This region

would have fewer acres devoted to cotton production under the Medium

Farm Alternative than under the other three alternatives inducing these

. 7
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low cropland return estimates.

Secondary_Income Effects
While it is important to relate the effects of the various
farming structures to farm output and farm income, the nonfarm people

who live-and work in rural America also are affected by changes in the

structure of American,agricultufe. To indicate the girection and magni-

" tude of these changes, secondary income factors were developed and

linked to the outcomes of ﬁheilinéar programﬁing-;ddél;l As discussed
pfeviéusly, the pfoduct of the Second;ry income factors and the value
of'outﬁut of»the pﬁogramming model has been converted to an index form,
with outcomes for the Typicai‘Farm Alternative specified to eﬁual an
index value of 100. Use of this index form'allcws'us to view the out-
comes of the.other three structural alternatives iﬂ terms of percentage

changes from the Typical Farm Alternative. These indices are preseated

in Table 7.

Nationally, the~incqme generétion'value is éstimated to bé 17
percent gréater for the Small Farm Alternative tﬁan for the Typical
Farm Alternative. Both farm output prices and the level of input usage
are markedly higher for this alternative than under the Typical Farm,

‘Alternative, generating additional income throughout rural communities

1The income generation variable used in this study is defined as
follows:- the amount by which the total income in the United States
economy will change because of a one dollar change in the wvalue of out-
put in a particular farm sector.

bd



Table 7. Indices comparing the amount of income generated in the Undted States and in the 10 farm
production reglons under the Typica] Farm Alternative with the anount of incone generated
for each of the other fam-size alteratives,

{

1980 Estimated Index Values

teglon | TglpicalFarm Slmall Farn Mecﬁum Farm N Large Farn "
. ——Alternative A'lternative Aternative .~ Alternative
United States 100.0 117.4 9.6 X
Northeast 100,0 110,6 9,9 89,5 |
Corn Belt 100,0 116,7 9.3 82.9
Lake States 000 10,9 100.7 8.0
~ Appalachian 100,0 ‘ 132.8“ 9.3 9.4
Souchesst 100 me s
D:les gates 100,0 1058 91,2 1,1
Southern Plainu 1000 115,8 9,4 89,0
Morthers Pladng 1m0 1 100,9 o
Nountain 100,0 . KN B
Pacific 00,0 097 81 6.6
" | 6o
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and agriculturally related industries. As with- many of the other variabl
analyzed; the national secondary income vglues for the Typilcal and
-Medium Farm Alternativesrére véfy siﬁiiar. In contra;L, the lower fafm
prices of the Large Farm Alternative wquld lead to an estimated 16 per-
cent decrease in income ‘generation,

Regional secondary income effects for the Smali Farﬁ Alternative
are very similar to the increase cited at the national level. No farm
préductiun region would have a lowér income index value undef the Small
Farm Alternative than under the Typical Farm Alternative, In 6n1y two
reglons are regional income index values'hot within 10 percent Af the
national estimate of 117 percént. These are the Appélacﬁian and Delta
States regiﬁns. The 32 peréent increase estimated for the Appalachian
region results from an 841,000 acre increase in acreége harvested betweer
the two farm structures. This additional acréage would be 5evoted to
wheat, feed grains, and soybeans productiqn, iﬁdicatiﬁg a relative advan-
tage in grain production for sﬁall fafm; in the Appalachian region com-
pared to small farms in the other farm production regioqs. In contrast,

3

the income index value in the Delta States region for the Small Farm

Alternative increases_by only 6 percent over‘the Typical Farm Altefnativ
This increase is [l pefcen; less than the national iﬁcféa;e esEiﬁated

. for this farm structure. Undér the Small Farm Alternative this regioh
would producg considerable less wheat and cotton than under the Typical
Farm Alternative, resulting in the smaller increase in income generation

noted for this region, :

o -
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‘and. cotton production incredses under the Medium Farm Alternative.

At the national level, the income index values estimated for the

Medium and Typical Farm Alternatives are very similar, This similarity

is also reflected at the regional level as the regional index values

~

do not Vary by more than 10 percent among the 10 regions and varies by
more than 5 percent in -only three regibns; the Delta States, Mouhtain,
and Pacific regions. In the Delta States region, fewer acres would be

required under the Medium Farm Alternative than under the Typical Farm

Alternative. Since farm prices are similar for the two alternatives,

.this decrease, primarily in wheat and soybean production, leads to a

regional income indeilvaluq of 91 under the Medium Farn;Alternative.'
The Mountain region.also would have fewer acres in production under the
Medium Férm Alterﬁative than under theQTypicalAFarm Alternative, agéin
inducing_a lowef income index value for this region undéf the former

alternative. In the Pacific region, however, harvested acreage is

" estimated to be constant for the two farming structures, This re ion's

income index value, however, is estimated to be 8 percent larger ynder

the Medium Farm Alternative. In this region, Wheat-prodpction deckeases

Since cotton has a larger Secondary income factor than wheat in this

region, the increase in cotton production would generate a higher income

index value for this regidn under the Medium Farm Alternative.

“The naticnal income index value for the Large Farm Alternative is

‘estimated to be 16 percent lower than fét the Typigal Farm Alternative.

Results at the farm production region level, again, are very similar to

o
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the national result. Only’ the Appalachian; Del a States, and Paéigic
regions would have income index values which differ by more than 5
perceﬂt from the national value. Under the Largi Farﬁ Alternative, ﬁhe
Appalachian region is estimated to produce more feed gfains and cotton

than under the Typilcal Farm Alternative. These production incréases - -..
1

' P,

"o

nea;ly offset this alternative's lower farm prices, so %hat this region's
income index value would only be 6 pércent lower than under the Typical
Farm Alternative.  In contrast, the Delta Stateg region would have fewer
acres in production under the Large Farm Alternative resulting in a 24
percent decrease 1n this regioﬁ's index value. Although the Pacific
region would have the same number of acres in production under the Typical
and Large Farm Aiternatives, this region would have a much lower ipcome
‘generation value for the latter alternétive. Beéause of the efficiency
of large wheat farms in this region, 450,000 acres would be shifted

from cotton production uﬁder the Typical F;rm Alternative to wheat pro-
duction under the Large Farm Alternative. This shift in the regional
output mix results in a 23 percent decrease in the value of this region's
income index because of the lower secondary income-generation po&ential

of wheat.




IMPACTS ON THE NORTH CENTRAL REGION

One of the goals of this study is to highlight impacks that
differing farm sffuctures could have within the North Central region.1
This region'was chosen for emphasis bécause it is a major »roducer of
farm output and because a relatively fgrge proportion of the people

living there would be affected by changes in the structure of agriculture.

I .
This section of the report highlights the effects of the differen
: !

\ :
farm-size alterndtives on average farm size, crop production, return to

/
f

cropland, and secondary income generdtion within the North Central
] /

region. /]
!

/
!

Effects én Farm Size
The North Central region C7K be subdivided into three farm pro-
duction regions--the Corn Belt,/iake States, and Northern Plains regions.
Table 8 presents estimates_of/;verage farm size for each farm-size
alternative for the nation, 7%e North Central region, and the three farm
production régions Qithin iqﬁ Nationally, average farm size under the

|

Typical Farm Alternative is' estimated to increase by.58 percent from the

1971 average of 389 acres. Within the North Central region, average

farm size would also increase under this farming structure but by 42

1 . Y . .

For this study the North Central region is composed of 12 states:
Ohio, Indiana, Illinois, Towa, Missouri, Michigan, Wisconsin, Minnesota,
North Dakota, South Dakota, Nebraska and Kansas.



Table 8, Estimated average farm size for the United States, the North Central regibn, and the three
farn-production regions within the North Central region for 1971 and for esch of the

farm-size alternative,

R

. Average' 1980 Estimates
Region Farm Size
19718 Typical Farm Small Farm Mediun Fam Large Farm
- Alternative Alternative Alternative Alternative
(Acres)
United States 389 613 239 502 1,132
North Central 108 150 173 %5 1%
Corn Belt 215 312 132 289 563
Lake States 206 29 156 259 494
Northern Plains 120 912 02 700 1,013
|
T fom
aSource: Statistical Abstract 1972,
) i
RiC i1

")
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rather tpan 58 percent. Farms would be larger under the Large %arm
Alternative tham under any of the other model alternatives. Nationally,.l
the average-siEEd farm would contain 1,132 acres, 519Aacres more than
for the Typical Farm Alfernative. Under the Small Farm Alternative,
the national avefage farm size, 239 acres, is by far the smallest
size estimaﬁed for the four alternatives. Under the Medium Farm Alter-
native, the average-sized farm would have 502 acres, 111 acres less than
estimated for the Typical Farm Alternative. o

In 1971 and also for the four model situations, the Corn Belt
and Lake States regions have farms of nearly equal average size, but
the average farm size in ihe Northern Plains region is much larger
than in the other two farm production regions. Larger farming operations
presently exist in the Northern Plaiuns region beca;se of this region's
reliance on more extensive types of agricultural production (e.g., wheat
farming and cow-calf ranches). This relationship is estimated to con-
tinue under each of the four model alternatives as average farm size

in the Northern Plains region is more than twice that of the Corn Belt

or Lake ﬁtates regions for each model situation,

Cropland Acreage Effects
liistorically the North Central region has been one of the major
grain producing areas of the nation. In 1971, 73 percent of the feed

L
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grains acreage, 59 percent of the Qheat acreage, and 65 %ercent of the
' |

soybean acreage in the entire nation were located in thié region. This
region is expectéd to continue its role as a major grain;producing area
of the nation for each of the four farm-size alternatives. Under the
Typi®il Farm Alternative, for example, this region contains 50, 76, and
67 percent of the national wheat, feed grains, and soybean acreage,
respectively (see Appendix Tablés C.1-C.4). -

Under the Small Farm Alternative, Corn Belt farms would be
better able to compete with farming operations in other regions, re-
sulting in an increase in wheat acreage for this region over the other
farm-size alternatives., In contrast the Nofthern Plains region, which '
would have more acres in wheat than any other region for all of the
.model alternatives, attains ifs greatest wheat acreage under the Large
Farm Alternative. The‘relative efficiency of large wheat farms in this
region compared to iarge wheat farms in other regions induces this shift
in wheat acreage.

For each of the model alternatives, the Corn Belt region would
have more acres devoted fo feed grains production than any other regién.
In this region, feed grains acreage would reach its largest estimate,
43.3 miilion acres, pnder the Typical FaFm Alternative. The Lake States
and Northern Plains regions, however, wohld have more acres in feed
grains undef the Small Farm Alternative Ehan under the other model
alternatives. In these regions, the production of feed grains would be

relatively more profitable under a structure of all small farms, and

\
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thereforé, the production of feed grains would increase under this
farm-size alternétive.

' Soybeans would continue to’be a major cash crop in the North
Central region as two-thirds of the nationai soybean acreage is located
in this region for all of the farming structures considered. Tﬁe Corn
Belt reglon, which is the major producer of soybeans for all of the farm-
size situations, would have its largest soybean acreage, 22.1 million
acres, under the Small Farm Alternative. This indicates a relative
advantage for soybean production on small farms in this region over the
other farming structures considered. Conversely, soybean production on
1érge‘farms would have a relative advantage over the other farming |
structures in the Northern Plains region--as this region would have its
largest soybean acreage,.ll.S millian acres, under the Large Farm Alter-
native.

Very little cotton would be grown in the North Central region under
anv of the model alternatives. Cotton acreage 1n this region 1s limited
to 199,000 acres in southeastern Missouri. This acreage estimate re-

mains constant for the four farm-size alternatives.

Return to Land
In any regionlwhere agriculture is a major industry, the
value of cropland is an-economic factor of considerable interest. In-
vestment in cropland has traditionally bgen a method used by the American

farmer to accumulate wealth. In addition, property taxes are a major



source of revenue for local governments, and any shift in the relative
position of farm and ﬁonfarmlassets affects the viability of these local
governments. Because of the importance of the value' of cropland to
residents of the North Central-region, we have included estimates of
cropland returns under the four model alternatives in this section.of
the report. |

Per acre cropland returns for the four farm-size ‘alternatives are
presented in Table 9 for the three farm production regions of the North
Eentrallregion and estimates for each of its 62 rural areas are pre-
sented in Appendix Table D.1, Figure 8Apresents estimates of‘return to
cropland for each of the 62 rural areas of the North Céntral region.1
The nine rural éfeas‘with returns that would exceed $30 per acre aré
rural afeas 39 in west-central Ohio, 43 in central Indiana, 50 and 51
in northern Illinois, 68 in eastern Iowa, 69 and 71 in central Iowa, and
94 and 95 in southern Nebraska, In contrast, those rural areas with the
lowest estimated returns tend to be located along the outer edges of the
region. The 18 rural areas with raturns of less than $10 per acre are
ru%al areas 37 and 38 in eastern Ohio, 46 in centrgl Michigan, 47 in
central Wisconsin, 75 and 77 in central Minnesota, 79 in northwestern

Minnesota, 80 in eastern North Dakota, 32 in southeastern Missouri, 92

in Nebraska, and 97, 99, 100, 101, 102, and 103 in Kansas.

lHere, return to cropland refers only to the estimated returns to

. {land from production of the four crop commodities endogenous to this
study. This estimate does not take into account any return to cropland
for nonagricultural or speculative purposes,




Table §. Estinated returns to cropland fron the endogenous crops for the United States and for the
North Central reglon for each of the farn-size alternatives,

1980 Estinated Returns®
TypicelFarn  §nall Farm Medium Farn  Large Farn |

feglon Mternative  Alternative  Alternative  Alternative
| . - ' (Dollars per acre) :
United States S 5.6 026 16.3%
ﬁorth Central 20.81 26,82 | -. 2‘|0.77 15,13 ‘ﬁ
Corn Belt | 26,58 34,10 .10 1'8.’95
Lake States - 13.63 19‘.44 ‘14.50 | 11.04' |
Northern Plains * 15.13 S un ) 15.17 | 11,64
Al prices Tor 1930 are measured {n 1972 dollars end do not take fnto account {nflation to 1980, | 71

T




Figure 8, Estimated return to cropland per acre for the Typical Farm Alternative,

Less than $10.00/acre

uuuuu

B SI0.00/acrg to §19.99/acre

§20.00/acre to $29.99/acre

GE Nore than $29.99/acre




For the Typical Farm Alternative, 18 rural areas in the entire

\
N\

. .- |
region would have cropland returns of less than $10 pen,?cre; 24 between
PR

$10 and $20 per acre, 11 between $20 and $30 per acre, ahd 9 of more
than $30 per acre. The regional cropland return under this altermative
is $20.61 per acre. This average return does not fully reflect variations

within the region, however. No rural area in the Lake States region

would have estimates of cropland return of more than $30 per acre, although

il

~

' the Corn Belt would have seven, For this farming structure, every s
rural area in South Dakota/would have estimated cropland returns of
between'$10 and $20 per A;re and no rural area in Kansas would have. a

' return of more than $£& per acre.

Because of the higher prices for farm output, regional cropland
returns uﬁder the Small Farq Alterﬂative generally are higher than under
the-Typical Farm Altérnative. The average return estimated for the
region under the Small Farm Alternative, $26.82 perlacre, is $6.21 more
than under the Typical Farm Alternatiﬁe. For this alternative, Figure.O
depicts estimates of cropland returns in the 62 rural areas of the North
Central region. The higher returns indicated for the entire region under
the Small Farm Alternative are generally repeated in each of its 62 rural
areas.’ For thié farm-size alternative, 15 rural areas would have esti-
mated cropland returns Qf more than $30 per acre. Along with the nine
noted for the Typical Farm Alternative, rural areas 55 in west-

central Illinois, 66. and 72 in western Iowa, 93 in central Nebraska, 74

in southeastern Minnesota, and 76 in west-central Wisconsin would have re-

ok
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turns of more than $30 per acre under the Small Farm Alternative, TFor
the remaining 47 rural areas, 10 would have returns between $20 and
$50 per acre, 24 between $10 and $20 per acre, and 13 with returns of
less than $10 per acre.
The estimated increase in cropland return between the Small and
Typical Farm Alternative would be larger for the Corn Belt region than
for the Norcthern Plains or Lake States regiins. The per acre differen-
tial in cropland returns between these two farm-size altéfhatives is
estimated to be $7.52 for the Corn Belt regionm, $5.81 for the Lake States
meweeeooc - - yegion, and “$4.58 for the Northern ‘Plains region. Three rurél areas “in-—- -
the Northern Plains region (rural areas 82 in northwestern No%;h Dakota,
87 in northeastern South Dakofa,.and 91 in northwestern Nebrask@) have
sighificantly lower per acre returns in spite of the higher farm prices
of this alternative.
Because farm output prices are very similar between these two
farm-size alternatives, the regional return to cropland under the Medium

/ . /
Farm Alternative, $20.77 per acre, 1s nearly equal 'to the estimate under




Figure 10. Estim ted return tv croplend per acre for the Medium Farm Alterpative,
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AAﬁ;fibéé*1;ﬁ$7tg§>pér acte for the Cofﬂmgélt region, $2.59 per

60

three farm sizes are present).

Figure 11 presents estimates of cropland returns under the Large
Farm Alternative for the 62 rural areas in the Norfh Central region.
The regional return to cropland under the Large Farm Altérnative,
$15.13 per acre, is $11.69‘1nwer than for the Small Farm Alterﬂ;tive
and $5.Qé lower than for the Typical Farm Alternative. This decrease
in cropland return is due primarily to the lower price of farm output

estimated for this farm-size alternative, Régionally, the difference in

estimated roturns to éropland between the Typiéal and Large Farm Alter-
N '\ . .

r acte for the Co 1t regi lac_;efor

the Lake States regioﬂ, and $3.49 per acre in the Northern Pléins region.
For the lLarge F&rm Alternative, only two rural areas in the North

Central région (rural areas 39 in northwestern Ohio and 95 in sbutﬁeastern

Nebr;ska) héve returns to cropland which ar; estimated to be more than

$30 per acre; In addition only nine rural areas would have cropland re-

turns between $20 and $30 per acre. These nine are rural areas 43 and 44

in northern Indiana, 51 in east-central Illinois, 68 in eastern Iowa, 71

— -~ . . P— . .- P



Figure L1. Estimted returns to cropland per acre for the Lurge Farm Alternztive.
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in the region wére classified as rural farm residents. These 16.1 million
peoﬁle accounqed for over one-fourth of thé population of this région

in 1970 and are directly affected by the farming industry that surrounas
them. However, the interests of all of these rural people have seldom
been given a high priority when policies which affect the farming sector
have been considered. Instead, the effect these policies would have

on the level of broduction and the price of farm output have generally
been considered to be of more importance. VIn this study, however, we.

attempt to link the. value of production of four crop commodities with

; - . e e e e e e - e e A

the aﬁouﬁt of income ££ose commodigiégmgéﬁerate thrdﬁghout fﬁé economjjl
" While the resulting indices can only £e viewed as indicators of the non-

éarm impaéts of the model altérnatives, they do emphasize that different

farming étructures.would affsct more than just the farm population of the

North Central region.

For each férm 3ize alternative; Appendix Table B.l. presents the
income iﬁdex value calculated for each of the 62'rﬁra1 areas of the North
Central region. Iﬁ this section we will directly‘compare thg secondary

income effects of the Typical Farm Afternative with those of the other




Vo 1

from the Typical Farm Alternative.

Figure 12 compares the amount of incomelgenerated uﬁdef the Small
Farm Alternative with Ehe results of the Typical Farm Alternative.
Regionally, the income index value would increase by 18 peréent under
the Small.Farm Alternative. This increase élso holds for the three farm
production.regions within the North Central rééion, with tﬁe 21 percént
increase estimated for the Northern Plains régioﬁ being the largest in-

creese noted for the three reglions. The higher farm prices and increased

labor requirements of the Small Farm Alternative are the primary factors

'ihddziﬁéwghégé_féfﬁé}hgigﬁifiéant increases.

The majority of the region's 62 rural areas would expgrience in-
creases of 10 to 20 percent--which is very similar to the.increase in
income generation notedAfor the entire reglion. Under tnis alternat?v§
estimated income indéx values fér two rural areas in the Corn Belt,'five
in the Lake States, and eight in the Northerq P}ains regi&n are more thaa
20 percent larger‘than under the Typical Farm Alternative., For most of
these 15 rural areas, higher index values under the-Small Farm Alternative

are the result of higher farm prices and a shift in their output mix to




Figure 12, fomporison of the amount of income generated under the Small Farm
. Alternative with the amount of income generated under the Typical
f\k Farm alternative for the North Central region.
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Tigure 13. lumprrison of the rmount of income generated under the Hedium Farm

: Alternative with the amount of income gener:ted under the Typical
‘\k “orm / lternative. '
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wemmwooo o - region, and “$4.58 for the Northern -Plains region.- Three rural areas -in~ - -

the Northern Plains region (rural areas 82 in northwestern Nof;h Dakota,

87 in northeastern South Dakofa,.and 91 in northwestern Nebrask@) have

sigﬁificantly lower per acre returns in spite of the higher farm prices

of this alternative.

Because farm output prices are very similar between these two

farm-size alternatives, the regional return to cropland under the Medium
: Farm Alternative, $20.77 ﬁer acre, is nearly equal to tﬁe estimate under
the Typical Farm Alternative. Figure 10 presents the estimated per acre
returns for the region's 62 rural areas under the Medium Farm Altern;tive.
Estimates of cropland return are also very é}milar for the Typical ang
Medium Farm Alternatives in most of the 62 rural areas within the-reﬁion..
Thesé-very similar results for the two farm-size alternatives indicate

that restrictions on both the maximum ard minimum size of farms may have

little effect on cropland value (when compared to a situation viere all

~r
a
-

(

O

ERIC

Aruitoxt provided by Eic:



acre for

AAﬁ;£i§é5*1;ﬁ$7tg§>pér acte for the Cof;mﬁélt region, $2.59 per

the Lake States regioﬂ, and $3.49 per acre in the Northern Plgins region.
For the Large F&rm Alternative, only two rural areas in the North

Central région (rural areas 39 in northwestern Ohio and 95 in sbutﬁeastern
Nebr;ska) héve returns to cropland which ar; egstimated to be more than
$30 per acre; In addition only nine rural areas would have cropland re-
turng between $20 and $30 per acre. These nine are rural areas 43 and 44\\
in northern Indiana, 51 in east-ééntral Illinois, 68 in eastern Iowé, 71
in north-central Iowa, 94 in southwestern Nebraska, 48 and 49 in southern
Wisconsin, and 76 in west-central Wisconsin. Cropland fetﬁrns in the

) \
remaining 51 rural areas are estimated to be less than $20 Eer acre underx

the Large Farm Alternative.

Secondary Income Effects
In 1970, 12.1 million people were classified as rural nonfarm

~residents of the Nofth Central region. An additional four million people

ce
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the amount 0f income those commodities generate throughout the 2conomy.~

" While the resulting indices can only Be viewed as indicators of the non-

éarm impaéts of the model altérnatives, they do emphasize that different

farming étructures.wohld affrct more than just the farm population of the
North Central region.

For each férm size alternative; Appendix Table B.l. presents the
income iﬁdex value calculated for each of the 62'rﬁra1 areas of the North
Central region. Iﬁ this section we will directly‘compare the secondary
income effects of the Typical Farm Alternative with those of the otﬁer
three farm alternatives. To accomplish this, the ircomevindex value for -
each region is set at 100 for the Typical Farm Alternative and the out-

comes for the other model alternatives are expressed as percentage changes

1The income-generation variable used in this study is defined as
follows: the amount by which the total income in the U.S. economy would
change because of a one dollar change in the value of output in a
particular farm sector. E. ‘

(g
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inducing these rather significant increases.

The majority of the regilon's 62 rural areas would
creases of 10 to 20 percent--which is very similar to th
income generation noted.for the entire region. Under thn
estimated income indéx values fér two rural areas in the
in the Lake States; and eight in the Northerq P}ains reg
20 percent larger:than under the Typical Farm Alternativ
these 15 rural areas, higher index values under thé Smal
are the result of ﬂigher farm prices and a shift in thei
commodities with higher income-generating potential.

Figure 13 éomp;res the amount of ingome generated‘
Farm Alternative with the' amount generated uuderbthe Typ
- natilve. Fér most rural areas in the North Central regic
valies estimated for che Medium Farm Alternative would n

Typical Farm Alternative outcomes. Since prices and prc¢

- ' ~ - 40
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of farm output are nearly équal under those two farming structures,
the income index values estimated for most rural areas also are very
gimilar.

For the.entire reglon, the amount of income generated under the
"Large Farm Alternative would be 16 percent lower than under the Typical
Farm Alternative. As can be seen in Figure 14, this %esult is repeated
in most of tﬁe rural areas within this region. Thi;\degrease in income
generati?n is primarily the result of the lower farm price;\and reduced
iﬁput requirements of the Lérge Farm Alternative. In only two rural
areas (rural areas 91 in northwestern Nebraska and 102 in south-central
Kansas) &re income index vPlues under the Large fArm Alternative more
than 10 percent higher than under‘the Typical Farm Alternative. Both

rural areas would have more acres din production under a farming structure

of all large farms than under the Typical Farm Alternative,
\

,f
.
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Figuee 14, Temparisen of the -mevnt of income generated under the Large Form
Alternative with the awount of income gener ted under the Tyrical
Corm s ternat ive.
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SUMMARY.

e

/

In ;his'gzudy; we have examined some effects of four different
farming structures on various farm and nonfarm variables. Each of these
strﬁctgres implies a different size and scale of individual farming
ope;;tion within the agricuthral industry. The four farm-size alternatives

considered are the: /!

Large Farm Alternative: farming operations with gross farm sales/~ 
of at least $40,000 per farm; ~ .

Medium Farm Alternative: farming operations with gross farm
sales of at least $10,000 and no more than $39,999 per farm;

Small Farm Alternative: farming operations with gross farm
sales of at least $2,500 and no more than $9,999 per farm;

Typical Farm Alternative: contailns farming operations of each
of the three farm sizes defined above and reflects the mix of
these farm sizes in 1980 if recent farm-size trends continue.

! Using a linear programming model, the location and quantity of
production of:feed érains, wﬁeat, sbybe;ns and cotﬁon are determined with-
in 150 rural areas for each model alternative. National demand§ for
major livestock products and for industrial and export uses of these crop
commodities are also estimated for 1980. Based on the programming re-
sults, estimates are made of the effect of the four farm-size alternatives
on such factors as farm ilncome, foéd Fosts, cropland value, and economic
actlvity in rural areas.

Because of estimated increases in exports and a larger domestic

population in 1980, production of the three grain commodities (wheat,

‘|
(1.5
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feed grains, and soybeans) would be greater for almost all of the farm-
size situations than under the 1970-71 average. The only exception
would be wheat production under the Small Farm Alterhaéive, thch is
estimated ﬁo be slightly less than the actual figure. Although all
other demands are held constant, the quantity of wheat used for iive-
stock is re-estimated by tbe”p:ogrammfhg mo&el based on the relative
cost of producing wheat and feed grains under each farmihg structure.
Because of the cost efficiencies of large wheat farms, 102 million more
bushels of wheat would be produced under the Large Farm Alternative than
under the Small Farm Alternative. This additional wheat prsductioﬁ is
substitutéd for feed grains production which decreases by three million
tons under the Large Farm Al;ernative.’/Ihé/ﬁréductionzof soybeans and
cotton lint is held constant for each of éhe farming structures. Soy-
bean broduction is estimated to be over 50 percent greater under the
modgl alternatives than the 1970-71 average, primarily because of greatly
expanded‘expdrtg estimated for 1980. 1In cor’ rst, tﬁe estiméted pro-
duction of cotton lint, 10 million bales, is slightly below tbe 1970-71
average. | .

Because of yield increases projected for 1980, the only commodity
requiring more- acreage than in 1970-71 would be soybeans. At least
14 million more acres of soybeans. are required under each of fhé‘ﬁodel
alternativeé thén the 42 million acres of soybeans harvested in 1970-71.
Whilé the average per acre yield of soybeans is estimated to be higher
than in 1970-71, the additional production estimated for the model alter-

natives necessitates increases in soybean acreage. The net effect of

@y >



“the yield and production increases estimated for 1980 is that at least
nine million more acres are required for the four cro§ commodities than
in 1970-71.

For ﬁhé’Typical Farm;Alternative, the estimated farm price for
wheat and cotton lint is above 1970 levels but the price of feed grains
andAsoybeénS“WSuld be lower than in 1970. The Medium Farm Alternative,
with farms all of méderate size, is estimated to haie nearly the same
farm pri;es as the Typical Farm.Alternative, with farms of all three
sizes. The higher costs of production of‘the Small Farm Alternative
lead to markedly highér<§upply price estimftes than ao the other three
farming structures. In contrast, scale economies associated with larger
'farming operations lead to the lowest farm prices of the four modél
alternatives for the Large Farm Altefnativé.

Income of the farming sector also varies greatly among the four
farming structures. Total net farm in;ome is estimated to be aléost
$21.6 billion for theiiypical Farm Alternative, $4.8 billion more than
farm income in 1970. fhis difference would be even greater except for
the $3.7.biilion in.gévernment payments paid to the farming sector in
1970--which is not included for any of the model.alternatives. The
largest estiﬁéte of farm income is $27.8.billion undg?m;hg Small Farm
Alternative. Thg lowest estimate of farm income of the model alternatives
occurs under the Large Farm Alternative. For this alternative, total

sector income, $16.1 billion, would be slightly less than in 1970 and

$11.7 billion less than under the Small Farm Altermative.

1o



For ‘each of the farm-size'altermatives, thé number of commercial
farms required varies.cqhsiderably. The Typlcal Farm Alternative re-
"quires 296,000 fewer farms than in 1970 which, when coupled with the
total iﬁcome estimate of this alternative, leads to a much higher per
farm 1lncome ;han in 1970. Net income per commercial farm for this alter=-
nétive is estimated to be $13,213, which is $4,496 more than in 1970.
Whi‘e total farm.inéome is highest under the Small Farm Alternative, the.
'per farm'income.éstimaté for this farming_structuré.is much lower than
for the other alternatives and is $3,988 less than in 1970. This lower
per farm estimate results because of the large number of farming operations
required in a situation where all farms»were small. In contrast, net
incoﬁe per farm under the Large Farm Alternative, $15,321, is much.ﬁigher
than for the other altérnatives primérily because only slightly over one
million commercialvfarms is required for this farming structure.

For each of the médel alternatives, consumer food expenditures for
m;at products, poultry»ana eggs are estimated to‘be higher in 1980 than
in 1970. These increased-expenditures result from increases in popula=-

' tion by 1980, shifté in consumer preference for higher quality, ma}e
expensive foods,'and estimated Increases in retqfns to the farming sector.

Aon a per capita basis, the Small Farm Alternativevwsuld have the hiphest
expenditure estimate, $309;-‘This is $26 more than for the Typical Farm

‘ Alternative and $51 more than for the Large Farm Alternative.

For this study, the effect of the four model alternatives on

return to cropland has also been quantified. The value of this variable

101
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for each of the alternative farming structures provides an indication
of the profitébility of farming and the finéncial ﬁealth of many rural
institutioms. ‘The estimate of return to land presented here only re-
lates t§ the value of 1and when devoted to the four crop commodities of
the programming model. Any.return which in reality would accrue to
farmland from specuiative or nonagriculturél use 1s not included in
these estimates. Nationaily, the ﬁervacre return t& cropland is estimated
tolbe nearly equal for the Typical and Medium Farm'Alternatives--at
slightly over $20 per acre. Because-of the highgg“prices of the Small
Farm Altegnative, however, the national return for this situation, $é5.64
per acre‘is considerably highef than for the other farming structurxes.
In contrast, the pér acre return to cropland for the Large Farm Aiter—
native, $16;36, would be much lower than for the other farm-;ize alter-
natives. | | S /
To emphasize that the farming structure existing in rural America
has impacts on more than just the farming sector, indices are developed
which compare the amount of income generated by the prodﬁction.of wheat,
feed gralns, soybeans and cotton under the Typical Farm Alternative with

the amount generated under the other farm-size.alternatives. Of the

four farming structures, the Small Farm Alternative would have.the highest .. ..

national income index value. Because of higher farm output prices and

[
4
i

increased labor requirémenfs, the income index value estimated for this

)
-

farm-size alternative is 17 percent larger than for the Typical Farm Alter-

native. The reverse is noted for the Large Farm Alternative, as its in-
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come index value would be 16.percent lower than for the Typical Farm

Alternative. : j o o

One of the purposes of this paper is to highlight the effects of

farming structures on the North Central: region of the nation.

alternative

For each of the model alternmativés, this region would gontinue to be a

major grain aroducing area. TFor example, 50, 76, and 67 percent of the

aaticnal whonc, feed grains ana soybean aci eage, respectively, woulid be

located in this region under the Typieal Farm Alternative. However,

only a small percentage of the national cotton acreage is located in/
/
/

this reglon under any of the farm-size alternatives, -
For the North Central reglon, the average farm size in/the region
. . - -/
ranges from a low of 173 acres under the Small Farm Alternative to a '

high of 736 acres under the Large Farm Alternative. Ave;age farm size
for the Medium and Typical Farm Alternatives remains between the two
extremes at 385 and 450 acres, respectively For/all of the model alter-
natives, the average size of farm in the Northern Plains region would

. remain much larger than the regional average/while the average farm size

»
/

in the Corn Belt and Lake States regilons would remain much smalier than

for the entire region.

Return to cropland within the North Central region is very similar
Vto the national estimate for each of the farming structures; For the
region, the highest per acre return would be $26.82 under the Small Farm

Alternative. This_falls to $20,77 for the Medium Farm Alternative, then

to $20.61 for the Typical Farm Alternative, and reaches a low of $15,13

1¢5




for the Largevfarm Altefnative. O0f the three farm production regioﬁs,
.the Cofﬁ\;elt region would have tbe highest per acre return. Returﬁ
to cropland remains nearly equal in thé_Northern Plains and Lake States
rggions for all four farming structures.

The income index values -estimated for the Norﬁh Central region
vary in almost the same manner as do the national estimates. * The

\ .

higher farm prices and increéseq inﬁut requirgments of the Small Farm
Alternative induce an 18 percéng increase_iﬁhsecondary.inéome'generation
fﬁr the reglon over its Typical Farm Alternative results. Reéionally,‘
the Medium Farm Alternative woufd have nearly the same incomé index
value,és under the Typical Farm Alternative. And for the Large Farm '
~ Alternative, the 16 pprcent lower income index value noted Aﬁ the national
level is repeéted.iﬁ this region. The income iﬁdex results for the

three farm production reggons within the North Central region and for

most of its 62 rural areas follow very closely the reglonal results.



. | POLICY IMPLICATIONS
Each of the farm-size alternatives analyzed in this study represents
‘a different structure for the American farming indusgry; None of these
fafming structures, however, are presented as a recommended goal for
American agriculture. Rather theylrepresent directions in which the
structure of the nation's farming industry could move in the future.

'Thérefore, the outcomes presented in this study cah be viewed in the
i .

context of providing Telationsbips which exist between different

’ . .
structures of agricultyral production, . Further, if the American public

perceives that adoption of certain policies would lead to a farming
structure similar to one discugsed in this paper, the study's results
could p:ovide information to be used in evaluating Ehat policy.

Somé very clear-cut qontggéis are depictediin’this study. Its
results indicate that (when compared to the other farﬁing structures)'an
agricultural system coméosed of.all sﬁall farms would provide higher

s . J
prices for farm outputs; higher returns to cropland, a higher total in-

, v

come for the farming sector, and increased econohic activity in those
noﬂfarm\sectors dependent on agriculture, While these are all positive
results to»some economic groupéj'some outcomes Qf the Small.Farﬁ Alter-
native would be negftive. The higher food expenditures and the very low
estimate of net income per qommercial farm associated with this farming
structure are important examples of these negative results,

(]

In contrast, a farming structure of all large farms would imply

\ ’ -



lower food‘costs to consumers, would.require fewer productive inputs--thus °
freeing those inputs for other uses, and would allow a much Higher net
income per commerclal farm. If the f;égd regsources are not used in the
rural tommunity, however, fewer turai businesses may be required;. Also, the
lower per acre returns to cropland of this alternative indicate potential
financial difficult;es for many rural institutions.

Estimated results for the'Typfcal and,Mediﬁm Farm Alternatives are -
less extreme than tﬂé results of elther the Small or Large Farm Altér-
natives. In most‘instancgs, these two farming structures would pro@ide
outcomes ﬁhich are very similar. Thié implies that soéiety possib v,
could be as well served by an agriculture of all medium-sized farﬂing
operations as by one with a wide range of sizes of farming pperations.

It should also be noted that policies with thg e*plicit objective
of alfering the éxisting farm-size'structure ha?e seldom been enacted.

But policies adoptéd to accomplish_othér gdalg, such as lowering food
| costs or providing additionai_credit to commercial agriculture; can alter
the nation's farm-size structure. .Therefore the results presented in '
\Fhis repecrt shﬁuld not necessarily be used only to evaluate policy actiong/
_aésigned to affect the nation's‘agri;ultunal St;uctgre. Rather these
s e o pagults - could-also proviée-informatioq,when evalﬁhtingmpoliciesmwhichwT;uﬁ
iéffect that farm-size structure even ékough deéigned to achleve some

other goal.
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APPENDIX A: SECCNDARY INCOME‘ANALYSIS

. One gAal of this study is esfimation of the efféctélof each
structural qlternative onithe income levels of agriculturally related
communities and industries: Hence, factors were developed which relate
output of eacﬁ endogenous crop to income generated iﬁ agiiculturally .
related communities and industries throughout the nation.1 These factoré
will be referred to as income-generation factors. The value of the
income-generation factor in any particular sector equals the change in
total income for the U.S. economy due to a one dollar change in the
value of ngput in that farm sector of the model. (The sectof-of‘relevancé
is a”?Pecigié farm commodity produced in a specific rural.qr prodﬁction
area.) Co . ’ '
This change in total income has three components: (1) the income
received or Lo;t by the produce%s pf that farm output, (2) the change
in incoﬁe resulting from changes in\the aétivity of agri-bug;ness firms

(both input suppliers and output processors), and (3) the éhahge in

income resulting from changes in sales of consumer goods to farmers and

lThc crop commodities endogenous to this study areswheat, feed
graing, soybeans, and cotton. The bagic coefficients used in developing
rhese variables were reported by Schluter (Gerald Emil, Schluter, "An
Estimation of Agricultural Employment Through an Input-Output Study."
Unpublished Ph.D. dissertation, Iowa State University, 1971). 'For a
discussion of the procedure useéd to calculate the income-generation factors,
see E.0. Heady, and Steven T. Sonka, "Income and Employment Generation
in Rural Areas in Relation to Alternative Farm Programs with Specianl

Emphasis on the North Central Region." Northiantral Regional Center for
Rural Development, Iowa State University, 1973. \
) |
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werkers in agri-businehs industries and rural communities. For exampie,
a whéat activity with an income-generation factor of 1.2 in the Northern
Plains region wiii generate, as well as the dollar's worth of wheat in
that region, $1.20 of income throughout the U.S. economy.

Different technological coeff{icients or input mixes existbfor'
each farm-size alternative., Hence, the 1ncome-genération factors must
be recalculated for each alternative analyzed. To accomplish this, the

- basic input-output mafrix i; adjusted to reflect the mix of inputsl 
relevant for each farm-size alternative,

Although each crop activity for éach size alternative in éach
rural area has its own unique cost or input coefficients, the income-
generntion factors are summarized for the ten farm production regiong.
These factors were developed from data based on the ten farm production
regions and relate to these regions. Appendix Tables A.l through A.4 i
present the income-generation factors{estimated for each of the farm-size
alterpativesn

Altho@gh the income-generation factors reflect changes in the mix
of inputs purchased, they do .not reflect changes in the proportion spent
on producer versus consumer goods by farm families. As the price of’
farm output varies between fapm-siz¥ alternativ:;, however, the income
position of farmers also changes and could therefore lead to a change in
the expenditure pattern of farmers. ldeally, the income-generation

factors would be recalculated for each farm-size alternative to reflect

L these changes in the mix of items purchased by farmers. This, however,

168
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could not be accomplished because of the unavailability of data.
Therefore; we menkion,ghis limitation of the method used and stressrthe
neod'for additional data relating to éxpenditure<patterns in rufélﬁAmerica.
These income-generation factors relate to the secondary inc;me
effects of one dollar's worth of farm output. To estimate the total
secondary income-effect, these factors are miltiplied by the.value of
output determined>in the linear programming model for each endogenous
crop in each rural area and then are summed for each farm prodﬁction
region. These results then.can be presented in index form in the sections
of the report dealing with secondary.income effects. In developing the
»indices,'the value of income generated under the Typical Farm Alternative
" represents 100 in éach region. If the income index is 200 under the Small
Farm Alternative for a particular region, that index vaiue would have |
the following meaning: The total income  generated by production of en-
dogepous crops under the Small Farm Alternative would be twice that of
the Tfpical‘Farm Alternative. This does not imply that the total income
in a region under the Small Farm Alternative would be twice that of the
Typical Farm Alternative. Rather it refers only to that portion of a

region's total income which is generated by production of the endogenous

CTOpS.
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Appendix Table A.l. Factors .expressing the amBUnt of income generated per
‘ dollar of output for the Typical Farm Alternative for
each of the ten farm-production regilons.

Escimated Income-Generation Factors

Region - . Wheat Feed grains Oilmeals Cotton lint
(dollars generated per dollar of output)

Northeast .40 1.29 1.43 -

Corn Belt 1.32 . 1.28 1.07 | 1.58
Lake States . 1.38 1.36 1.18 --
Appalachian 1.37 1.43 1.23 S 1.72
Southeast 1;28 1.45 0.94 1.61.
Delta States 0.82 1.40 0.99 1.60
Southern Plains 1.00 1.39 0.95 1.65
No;ghern Plains 1.21 1.37 1.17 --
Mountain 1.20 1.37 1.31 1.61
, Pacific 0.90 1.37 1.31 1.62
\
/ o
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Appendix Table A.2.
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Factors expressing the amount of income generated per
dollar of output for the Small Farm Alternative for each
of the ten farm-production regions.

Estimated Income-Generation Factors

Region Wheat Feed grains Oilmeals Cotton lint
- (dollars generated per dollar of output)

Northeast 1.41 1.30 1.45 --
Corn Belt 1.34 1.29 1.08 1.58
Lake States 1.39 1.37 1.19 I
Appalachian 1.37 1.45 . 1.24 1.86
Southeast 1.29 1.47 0.95 1.67
Delta States 0.83 1.43 1.00 1.65
Southern Plains 1.01 1.40 0.97 1.67
Northern Plains 1,22 1.39 1.18 --
Mountain 1.21 1.37 1.31 163
Pacific 0.92 1.37 1.31 1.62




Appendix Table A.3.
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Factors expfessing the amount of income generated per
dollar of output for the Medium Farm Alternative for
each of the ten farm-production regions.

\

./'

Estimated Income-Generation Factors -’

Region’ Wheat Feed grains Oilmeals Cotton lint
(dollars generated per dollar of ouEpufs '
. s

Northeast 1.40 1.30 ’///1.44 -

\ Corn Belt 1.32 1.28 / 1.07 1.57
Lake States 1.38 )/36/ .18 . --

e i /

. Appalachian 1.36 C 1;42 | 1.22 . 1.65 .
"\ Southe;st 1.287'; 1.45 - 0.94 1.54
\Delta States f0;82 1.40 - 0.98 1.55
Southern Plains .~ 1.00 . 1.38 0.97 " 1.65
~Northernlgl"é’i};s 1.22 . 1.37 "1.18 | --
Mou'rll,ta"iﬁn‘ 1.20 1.37 1.31 | 1.60
P;t;i_.fic 0.90 1.3 1.31 1.62

\ | R
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Appendix Table A.4. Factors expressing the amount of income generated per
dollar of output for the Large Farm Alternative for
each of the ten farm-production regions.

N

! Estimated Income-Generation Factors

Region Wheat Feed grains Oilmeals Cotton lint
' ~(dollars generated per dollar of output)

Northeast \ 1.40 1.29 1.64 S

Corn Belt | 1.32 a1 1.07 o 1.59
| N
Lake States '1.37. | 1.36 1.19 o --
Appalachian . 1.33 1.641 1.21 . 1.61
. .

Southeast - - 1.26 1.43 0.93 \\\ 1.5
Delta States 0.81 1.38 S0.98 1.5
Southern Plains 0.99 - 1.37 0.98 | 1.65
Northern Plains | 1.21 1.36 1.17 ./-_
Mountain 1.20 1,37 L3 , 1.62
racific 0.90 1.36 1.31 : 1.62

\ E

\ -

. N
1io




Appendix Teble B.1, Indices conparing the amount of income generated in the 62 rural areas of
the North Central reglon under the Typical Farm Alternative with the anount i
of income generated for each of the other farn-size alternatives,
J

e

1980 Estimated Index.Value

State Pii?% Typical Farn  Small Farm Medium Farm  Large Farm |
Altemative  Alternative Alternative  Alternative
Ohio ¥ 100 15 99 B
3 100 -, 15 9 8
% - 0 % 99 B
% 100, 1L % 8
Indiana 40 100 - 116 19 85
| i 42 0 16 . 99 8
A 100 116 9 85
| TR 100 1 9 8
[ linois 30 m 18 100 ok
) w o om o o 8 »
i o 119 100 9
33 0o 130 . 8 o
3h 109 1y 9 B3
- 55 - 100 IR 99 83
lowa 66 . 100 ! 118 9 83 .
' T 100 120 9 B2
b8 - 100 SR 1R % B
69 - w10 108 8
10 - T i 5 Bl
7 11/ R I 99 83
1 100 o ) 82
-~ Missouri - R 0w - 1 101 5
b3 Col0 1l 88 105
o . w118 98 80
| b5 100 108 102 B3
Michigan 45 100 PERILE 99 B ,
o o 1 100 122 99 86 119
f1) Wisconsin 47 100 12 97 8
"ERIC Qg 100 115 N B6
- 49 0o - 18 9 S

Fa¥al /]



appeliuln 1abit Dyl,  (COOLULINCD)

1980 Estimated Inlex Value

~ State Producing  quoicelfarn  Small Fam . Mediun Famm large Fam
| Area Alternative  Alternative  Alternative  Alternative
Minnesota n 100 121 | 99 9
oo 0 119 99 R
15 w B 17 8
n | 100 125, 00 i
78 100 112 9 )
| 19 100 126 100 83
North Dakota 40 IS 1§ 95 R
81 100 14 9 8
52 100 06 97 91
83 SO0 115 9% 81
S 8 0 121 100 80
South Dakota B T 1) w9 85
. B £ 100 115 %
8 100 281 100 o
8 100 109 99 )
o8 0 15 101 B0
Nebraska ~* 90 T 19 SO I 89
91 100 428 368 317
92 00 - 103 8
93 001 % <R
9% w0 121 -9 o
< 95 00 17 % 8
Kansas 96 100 1y, - 98 69
- 9 00 - 115, 8 i
9% B L | % 73
9 100 19 95 B
100 100 118 97 B3 .
101 100 1y %5
02w % 129
| 103 100 12 100 8
6 104 100 132 111 85
_ B \
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Appendix Table C.1,  Estimated wheat acreage for the four farm-size alternatives for'the United States

and for the ten farm production regions. 5 :
f1970_71 1980 Estimates .
ietual? TypleslFarn  Small Farn  Nedium Farm . Lerge Farm

" Alternative Alternative Alternative ‘Alternative“

i

(thousand acres)

nited States B0 WM W Was e
" Mortheast 573 309 30 09 WS
 Com Belt 150 8 b 3,905 o . 8
Lake States 1,741 2,860 2,107 2,922 2,801
ppalachion 82 6 451 N 49
Southeast e %9 95 06 617
Delta States g 463 L LW L L
Southern Plains 5,519 10,483 9,215 13 9,156
Northera Plains 21,388 16,118 16,261 nos 10
Mountatr 7,80 A se s T
paciic X T S WS X/ X ¢ 4
*Source: Crop Production 1972, Annual Sumary, | 1,1{)




Appendix Table (.2, Estinated feed grains acreage for the four farm-size alternatives for the
~ United States and for the ten farm production regions,

1980 Estimates

| 1970'71' Typical Fam Swa X Rgrm Medium Farm Lacge Farn
Actual® Mternative Alternative Alternative Alternative

L

(Thousand acres)

United States 02,782 - 100,413 102,361 oL 99,50
Northeast | 1% ,3,185 3,077 3,077 3,219
Con Belt B8 R 42,570 42,475
ke States 16,659 13,65 15,105 14,56 14, 461
Appalachian 4,375 1,99 L 1,994 2,32
Southeast . 5,261 | Y By 2,018
Delta States 1,00 W% w 356
Southern Plains B 10,165 0% - 10,3 1(;,'230
Northern Plains 23,440 19,326 20,7% 0,35 18,928
Mountain 5,139 5,141 5,161 5,241 4,31
| Pacific 2,899 1,177 ' 1,~17'7 ERRY | 1,177

V<4

Y

] .
Source: Crop Production 1972, Annual Summary,




Appendix Table C,3, Estinated soybean acreage for the four farm-size alternatives for the United
States and for the ten farm production regions.

1970-11 1980 Estimates J
fotuald Typical Farm . Snall Farm Medium Farm  Large Farm
Alternative  Alternative Alternative Alternative

(Thousand acres)

United States 42,326 56,883 56,414 56,622 56,662

Northeast 558 603 603 1603 509

Corn Belt © 21,919 4,21 22,101 O 2,8T 21,325 @
Lake States 3,601 5,774 5,209 4,888 | 5;079_,
Appalachian 3,109 2,41 2,679 2,478 | 2,382
Southeast 2,409 4,813 3,630, 4,682 4,799

belta States 48 §19) 12 1 ogm 8,192

Southern Plains 298 2,711 | : 3,821 3,821 | - 2,602

Northern Piains | 2,064 11,040 10,178 10,002 11,773

Mountain o -- -~ --I : " -~ .

Pacific - -~ | | 120
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Appendix Table C.4, Estimated cotton acreage for the four farn-size alternatives for the United
States and for the ten farm production regions, '

| 1980 Estimates .
1970-11 Typicsl Farm Small Farm Medium Farn Large Farn

Actyald | Alternative Alternative Alternative Alternative
(Thousand acres) |
United States 11,264 8,59 8,521 8,407 9,é12
Northeast -- oo Ty “- . -
Corn Belt 280 | ‘199 1.99 ©199 | 199
Lake States | -- -- - - .- %
Appalachian 58 My %9 39 . 660
Southeast M 750 750 00 R
Delta States 2,837 2,18 1,720 1,720 i,720
Southern Plains 5,38 L 360 3,606 4,829
 Northern Plains -- . - EE .
fountaln 4 gy 898 - o
| pacmc 062 \{384‘ 998 L

/

aSource: Crop Production 1972, Annual Summary, -




Appendix Table D,1.' Estimated returns to cropland from the endogenous Crops for the 62 rural areas in
the North Central region for each of the farm-size alrema tives,

| ‘ , o
Producing 1980 Estimated Returns

State | ares Typical Farm Small Farm Medium Farm Large farn
' Alternative Alternative Alte;native Alternative
(dollars per acre) S

Ohio , % 16,46 17,05 15.82 18.44
37 b.55 4% 8.14 5,33

3 8,80 10.50 10.0 7,58

39 | 43,67 46,23 42,86 41.62

Indiana - 40 13.10 - 19.83 12,78 13,08
42 2009 16.68 20.20 15.06

L3 33,94 35,28 B 26,08

- i 23,11 2%.,84 . 23,88 21,3
Illinois 50 30.13 " 44,73 29.82 o 19.08
51 37,94 TR RTRL 29,05

52 13.3% 19.05 118 10,2

53 .66 1002 .87 6.11

54 10,12 16.17 10.18 5,02

“ 52600 31.16 27.85 17,30
CTova 66 21.97 I 21,66 1182
67 © 1083 25.52 15.06 e

68 39,40 48,85 33,86 23,14

69 32.11 47,47 32,28 19,10

70 1491 - %71 14.49 5,38

3l 35,30 50,59 35,50 21,36

12 2%.48 8.2 %73 13,05

" Missouri 3 7,58 12,86 98 49
63 346 4,42 S8 7.42

C 64 - 10,07 16,17 9,03 5,60
o | 65 17.46 18.04 19.86 9,52
Michigan 1368 14,70 17.59 13.91
| 4 9,18 15.15 9,93 §.55
Wisconsin 47 4,49 .46 3.84- 4,65
| 48 25.20 28.09 2592 22.96

o 49 27,80 29.31 29.05 29.67
171 f T 28,21 Wy 3111 2583

EKC

Aruitoxt provided by Eic:

o6
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Appendix table D.1, (continued)

;
/ T —t
1980 Estimated returns’

State . - Producing TyplcalFara  Spall Farn Medium Farn ~  Large Farg

area Alternative . Alternative Alternative - Alternative

| (dollars per acre) | ‘

Minnesota 13 1A - 21,65 15,75 1.9

S 1h 24,86 3,30 23,29 o8,

75 6,57 15,64 9,95 - 6,31

n . 9,68 16,41 8,67 6.87

7% 13.01 11,70 12,64 BERER!

19 2.49 3,52 1,88 1,28
North Dakota 80 . 9,80 10.04 8,54 9,06

)| 12,73 12,13 12,23 12,87

§2 10,29 ' 1.12 9.8) 11.99

83 \ 23.89 25,30 23.12 19,71

B4 16,25 20,22 18,29 19,58
South Dakota 85 ' 18.83 17.63. 19,41 - 18.19- "
. - 86 16,83 17,54 _ 17,02 15,63 .

87 11,14 4,88 12,06 11,78 ;

88 18,46 17,64 18.61 18,39

- 89 15,45 25,65 16,73 5,34

Nebraska 90 ' 16,98 2,57, 16,2, 12,37
. ‘ 9] 10,3 5.92 2,83 .67

9 L 0,66 6,07 - 4,84

93 26,13 37.63 - 26,89 17,53

94 32,82 46,77 31.08 21,38

95 37,41 48,56 37,04 0.8
Kansas 96 12,18 10,07 S VO A VA 1)

97 1,52 180 . 448 6,59

9 10,07 13,29 6,95 1Y

99 8.82 12,36 6.11 1,18

100 5.0 - 1,28 3.83 2.8

101 60 9,23 2,08 = 0,32

102 - n 8,52 1,68 0.62

103 3,58 8.19 5,30 3.81

104 12,57 19.66 14,51 11,23

a o ‘
ALl prices for 1980 are measured in 1972 dollars and do not take into account inflation to 1980,

4
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Full Tt Provided by ERIC.
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This publication was produced by the North Central Regional
Center for Rural Development in cooperation with the Center for
Agricultural and Rural Development (CARD). lowa State University.
Additional copies of this publication are available free upon request by
writing the North Central Regional Center for Rural Development, 107
Curtiss Hall. iowa State University. Ames, lowa 50010.

Other research reports avajlable frem the Center include “Income
and Employment Generation in Rural Areas in Refation to Alternative
Farm Programs™ and The State of Social and Economic Develop-
ment in the North Central Region.” Books (which can be ordered only
from the lowa State ‘University Press, S. State Street, Ames, lowa
50010) include Rural Development: Research Priorities,. Rural In-
dustrialization: Problems and Potentials, and Communities Left
Behind: Aiternatives for Development. Please write lowa State
University: Press for price and ordering information.
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