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PLANT FARMS FOR CROP PRODUCTION

Russell L.LEerry

; Ve

In field crop produetiqn are large farm firms emﬁloying several men
more profitable than ene-man‘faﬁiiy farms? More profitable than if leased
to independent farmers for a share rent? The purpose of this article is to
attempt to answer these questions. These questions have important implica-
tions for the future control of agriculture and the nature of rural communi-
ties. A number of studies of farm size have already given an affirmative
ansﬁer to the first queseion. For example in 1967, after reviewing 14
studies of the effects of farm size on the_effieieney of field crop produc-
tien, ﬂedden concluded that "in most of these studies, all of the economies
of size eould be attained by modern and fully mechanizedvl—man and 2-man
farms. But it is often possible to increase total prefit by extendihg beyond
the most efficient size. 1In these cases the incentive for expansion to very
large fefm sizes is higher total profit, rathef than lower average cost"

[9, p. 541.

In 1§69 Van Arsdall and Elder used synthetic data and linea: program=-
ming to study the econdmies of size of cash—graiﬁ farms and alse concluded
that "a two- or three-man farm ;‘. . achieves the least cost of all sizes" but
Yother sizes of farms, including a one-man unit and ranging to six-man units,“

achieve cost economies that permit them to eompete effectively with the
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optimal size of two- a@d three-man units" [11, p. 25]. They have presented

their results lﬂfgraphic form as shown in Figure 1.
In 1970 Krause and Kyle studied 48 large farms (1,000~5, 000 acres of
cropland) and their suppliers and concluded that these 1arge farms by buying |
inputs and selling outputs on a wholesale basis could achieve a net advantage
over a 500~acre farm that varied from $5 an acre for 1,000-acre farms to $7
an acre fof 2,000-5,000-acre farms [6, p. 755 or see 7]. A graphic presen-

tation of their theory is shown in Figure 2. Unless these advantages are

offset by othéf éés%é the fﬁfhfelﬁf large crop préducing firms seems assured.

The pﬁrpose of this article is to challenge these conclusions that a
multiple-piant firm is likely to be more profitable than a single-plant firm.
This will be done by comparlng the problems and uncertainties with those
that could be expégted if tﬁe land were leased to indéﬁéﬁ&ént farmers.

Heady has defined the firm as ah ecoﬁdmic wnit cohéistiﬁg of all plants
under one management and "a plant generally refers to a fixed bollettion of
téchnical units such as a complete dairy enterprise or a 160-acre farm."

But he notes that profits "are not related to the plant alone unless it is
identical with the economic unit or firm"™ [5, p. 27]. Typically a "family
farm" will have only one cro§ producing plant but may also have one or more
;livestock enterprises (plants) associated with it.

A basic difficulty of mény studies of farm "size" is that after estab-
lishing'the least~cost siée'of a single plant by varying the proportions 9/
of labor, machinery and land, they then shift to essentially constaﬁt pro-
éortlbns or “scale” by multiplying the efficient plant with inadequate atten-

tion to new fixed costs to the firm. This shift from proportions to scale



occurs in Van Arsdall and Elder's study as cén be seen in their.cost curves
-(Figure 1).‘ Here the first three one-man curves show how least cost of
sirgle plant firms féll as the size of machinery and acres of cropland are
‘increased. The remaining curves for two- to six-man farms puport to show
how costs of multiple-plant firms behave as the number §f plants per firm
vary. That each additiohal man employed repfesents an additional crop-producing
plant can be seen in Table 1. Note‘in colum 2 that the average investment for
eight-roﬁ machinery declines from an average of $27,000 to only $23,000
VBeéause "cash grain farms of optimal size require essentially a full comple-
ment of field machinery for each full-time man in the fégular labor force
to assure,timelinéss" [11, p. 16, Table 5}. The decline in machinefy costs
per man was offset iﬁ part by modest increases in salary. While the opera~
tor's labor and management was heid at a constant $5,350 per year regardless
of the siie of the firm, the first employée on the six-mag farm was set at
$6,850 and the second at $6,150 and the others remained at the base rate
of $5,350. A hidden management cost is suggested by the decline in land
farmed from 760 to 503 acres (column 3). No doubt this is partiaily due to
the shift in the operator's time from field work to the hog enterprisé and to
management:‘ |

- Farm management was assumed uniformally good regardless of the number
of hired men aévis indicated by a constant gross return of $113 and variable
costs of $60¥1 per acre (Table 1, columns 4 and 6). Land needed was assumed
available as needed at a constant cost. As a result of these assumptions
total costs increased only from $77 to $8l an acre‘and with constant returns
of $113 an acre the conclusion follows that the larger the firm (at least.

up to five plants) the greater the total profits (column'9).



Is this conclusion valid? Van Arédall and'ﬁlderyﬁaye doubts. They
conclude that these results provide "only a general guide" and "a founda-
tionrfor further study" of the economies of farm size (nt 53).

What is lacking in this study is believable assumptions about the
firm's capacity to manage the managers of the various plants. What incen-
tives are to be provided that will cause thevhired managers of each plant
to operate as efficiently as they would if they were independent farmers?
Close supervision would be difficult and costly simply because each manager
has about a square mile of land to farm and it seems highly unlikely that
these csn be located side-by-side without the cost of 1and rising to prohi-
bitive 1evels.: What would happen to land values is indicated by the price
of farmland around any growing town or city. If the plants are scattered
about the countryside in tracts ranging from 40 to 320 acres, close super—
~ vision will be even more difficult and costly. Heady has suggested tHat
"actually a large-scale firm in agriculture could be organized in the manner
of current commercial farm management companies° The pzeualent syStem
includes the management of renteé £arms for a fee with each tenantaewning
hismounaequipment andxacting 4as a sUb—manager' for tke particﬁlar unit"
[5, p. 357]. But the result is not 1arge-scaie farming; it is large-scale
leasing of land to independent farmers in echange for a rent (usually a
share of the crops). The manageriai firm merely acts as an agent for the
landlord in exchange for a fee that may range from 6 to 12 percent of the
owner's gross returns [12, p. 253]. Thus if the owner of the land in Van
Arsdall and Elder's study leased it for 50 percent of the crops, the cash

value of his rent would be $56 an acre and the manager's fee would be $3-7

an acre -- or nearly enough to wipe out the $5-7 an acre advantage that Krause



and Kyle believe couLg be achieved by buying inputs and selling outputs on a

wholesale basis. The important point, however, is that large-scale owner-

-ship and leasing of land is not large-scale farming. The lease conveys or

transfers the possession, use and enjoyment of land from the landlord's firm
to the tenant’s firm. Neither a partnership nor an employee relationship

is created [l, 2]. The tenant has a possessory estate for the term of the
lease and he may eject the landlord from the premises uéiéés the iéﬁdlord
has reserved the right to enter [8, Sect. 3.38]. 1In pracfice9 ofbcoﬁrse,

a share tenant would not take this action if he hoped to have the lease
renewed but the tenant is neither a partner nor an employee of the landlord's
firm,

o Nevertheless, share-rent 1easing ddés'ihdiga#e in soﬁe degree Ehé
ccgzs of};foviding the kind of managerial ihcenﬁivés that would be
neéessakf if a multiple plant‘firﬁ is to aéhiévé4efficiené§ comparable to
that of’éne—planﬁ firms or family farms. For é#ahple, Relss has reported
the average returns for both landlords and tenants from 31 cash gré}ﬁ
farms in central Illinois in 1971 [10, p. 23-25]. These fa:@s avééaged
500 acres with 400 tillable acres mostly in corn énd soybean;. Coén
averageé 118 bushels an acre and gross income was $108“an;acre; Of'
this am;uﬁt the landlords averaged $50 as their share; their inventory
increaséd $6 an acre and their expenses were $20, leAVing them with $36
‘net returns (rent) for their land and management. This compares favorably
with the net returns of,$32~36»én acre that Van Arsdall and Elder estimated
large multiple plant firms operated with hifed labor could achieve

[Table 1, col. 8]. Reiss' farm record data clearly indicates that the



large scale firms could make as much net returns by leasing their plants
to independent farmers as they could by using hlred managers. Indeed,

given the problem of providing the hired managerszwith close supervision
and incentives strong enough to assure the efficieﬁé; needed‘ithere is -

little room to doubt the severe disadvantages of large multiple plant

farm firms as compared to family-size ot sihgle~piant farm firms [12,
Chapter 17]. ‘

Heady has suggested that "a manégéhent firm also could be organized
whereby the single company . . . owns [or 1eases] all resources and hires
laborer-submanagers . . . a single supervisor (farm manager) might be em-

-ployed to provide direct management for each 40 to 50 farmsﬁ [5, p. 357].
No evidence has been found that supports this idea., The fact is commercial

orw?rofessional farm managers do oceasionally directly manage a farm but

wh n1the§ﬁdc their management fee is increased by about 50 percent. Their
usual system is to lease the land to the best tenant that they can find and
renew the lease as long as he does a good job of farming and pays a fair

share as rent°

Attempts at 1arge—scale multiple—plant farming are not new. gbr

'hey were tried in Illinois after 1850 " Almost all of these

large farms soon’ discovered that selling or leasing the land to independent
farmers was a better alternative [4]. Later, beginning in the 1890'5;

“a number of "bonanza wheat farms" were created on the level lands of the

Red River Valley of North Dakota and Minnesota [3]; These farms were

unable to compete with family farms despite thejy 2hility +e duy

machinery and other inputs at wholesale pricesrand desnite their ability
to,secure higherhnrices by selling wheat by trainloads and shiploads. The few

bonanza "farms" that remain lease theiruland'ts,independent farmers. Large



multiple-plant farm firms failed then for the same reason they have

always failed and still fail today -- their inability to provide the
incentives or é&ﬁfrols necessary to compete with independent farmers.
Larger more comﬁlex machinery, more exacting technology, competing jobs

in industry and unionization make it more difficult, not less, to achieve
efficiency in crop production in multiple-plant farm firms. There are,

of course, large state and collective multiple-plant crop farms in several
countries but no'evidencé haé Bééﬁ found tha? these mﬁifiple-plant farms
are more efficient thén théyvﬁoﬁid.be if they were divided into efficient
single-plant fi?ms;t » »

There is‘ﬁei ahother ﬁéffiér‘fé the expéﬁéion of effiéieﬁt otte~inan
f?rms %ntp 1a§§ef mhitipiedpiahf férms. As Vah‘Arsdaii ahd Elde# have
pginteé dut e;éﬁ mat requires "essentially" a full set of machinery to
insur; timéli;ess. This_means.that the manager of an 9fficient 9pe-man
farm is faced with a '"double or nothing' situation. ?Qat is, whép he hgs
organized his first crop producing plant for maximum efficiency further
expansion requires a new plant comparable to the firsl. To maintain his
returns per agre.he must double labor, machinery and land use. For example,
suppose thatéa_farmer's tofal fixed costs for machinery and labor are $8,000
and his net éash retﬁrns over operating costs average $20 per acre. Under
these circumstances he will break even at 400 crop acres and make modest
_profits if he can maintain yields without increasing variable costs beypnd
400 acres. Suppose 600 acres are his most profitable acreage because béyond
that point yields and hence net cash returns fall more rapidly than average

fixed costs.
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Bummary and Conclusions
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In much of the research on farm size or scale research, workers

have assumed that constant crop yields, constant land changes aud op
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conclude that the long run average cost curve for farms of different size

is nearly hofizontél and hence 1aﬁge scale farming is highly profitable.

In this article these assumptions and conclusions are challenged., First,
the history of failures of large-scale crop farming in the.Midwest suggests
+hat maintaining high yields at nearly constant costs with hired labor is
unrealistic, Second, the assumption that land changes will rermain constant
as size is increased is refuted_by land values at the edge of grbwing cities
and public works. Most farmers are keenly aware that they need more land
but it is often only available at prohibitive costs. Third, if hired labor
could be induced to produce as efficiently as inde?endent family farmers, there
would be many more farms operated by hired managers‘rather than tenantsf
Fourth, after the optimum proportions have been achieved for a one-man farm
the manager, if he is to expand his business, must add another plant that as
abminimum must consist of another man, another set of machinery and another

block of cropland comparable to the first if expansion beyond the one~man

family farm is to be equally profitable. This "double or ncthing"” situation i&ﬁfA;J/L”

@
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wavy rather than a smooth long run average cost curve for any given firm.
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Table 1. ~~ Estimated Effects of Size of Farm on Machinery -and’Acres' per Man and osts and Returns Per
Acre, Cash-Grain Area, I¥linois, 1970
1 2 3 A 5 6 7 8 9
No. men Mach. invest. Crop Gross Fixed Variable Total Net Net returns
and no. per man acres return costs costs cost - returns to firm
rows mach. ($1.000)2 per man per acre per acre per-acre per acre _ per acre (in $1,000)
1-4 $17 514 - $§113 $20 ~ $60 $80 $33 17
1-6 22 620 113 18 61 79 _ 34 21
1-8 27 760 113 17 60 77 36 27
2-6 21 592 113 18 60 78 35 42
2-8 26 . 734 113 16 61 77 36 52
3-8 24 713 113 16 61 77 36 78
48 25 600 113 . 20 61 8L 32° 76
5-8 23 604 113 19 61 80 33¢ 100
6~8 23 503 113 20 61 81 32¢ 96

Source: Van Arsdall and Elder, Economies of Size of Illinois Cash~Grain and Hog . Farms, I11l. Agr. Exp. Sta.
Bul. 733, 1969, Tables 3, &, 6 and 7.

:Includes crop machinery, machine shed, shop, shop: equipment”and mise: (Table'6) .
Includes all labor (and management) plus items listed in footnote “a" above.
CHog enterprise costs and returns deleted for 4=, 5= and 6<man farms.
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