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IMPACT OF CAPITAL GAINS TAXATION bN FARM ORGANIZATION:
IMPLICATIONS FOR MEAT AWIMALS PRODUCTION ON DIVERSIFIED FARMS
Agriéultural econoﬁisés have devotgd considerable research efforts to
,measufihg aggregate capital gainé accruing to the U.S. agricuitural sector.
and theirbeffecﬁ on tﬁe welfare of farm familiés (Bhatia, Evans and Simunek,
Hdover,{M91ichaf and Sayre). A specific reéearch issue concerning capital
gains is preférential treatment under federal income taxation statutes. Cér—
‘men (1968, v196v9)i outlined the general tax shelters provided by capital gains
‘ taxatidﬁ and explored the example of beef bfeediﬁg herds in some detéil.
Vandeputte and Eaker demqpstrated thatvpréférentiai éapitai gains taxation
bencourages extenéive rather than-intensive farm fifm growth.
A felatively neglécted”research area is the impact of special income
vfaﬁation treatment of capiﬁal gains on farm enterprise organization. ‘Ehis
~ paper démgnstratés that the current system of income taxation encourages
meat animal production on di§ersified farms. In addition, this tax incentive
ig demo;strated to increase as farm income increases. Using linear program-
ming pefhoés, the theoreticai reasoning is confirmed empirically for diver-

sified farm situations which are‘representative of South Central Georgia.

ANALYTICAL FRAMEVORK

In farﬁ organization studies, the typical methodology involves,determif
nétion pf the combination of eﬁterpri;eé that maximize prqfitS‘before income
taxes. "To evaluate thé impéct‘of‘iﬁcome faxes on farm organization the ob-
jective.function ?ust incorporate income taxes:

(1) PAT = R P.X, - t-TI
jop BT :



where  PAT is‘profit after taxes | i
Xi are farm inputs and outputs.. |
ﬂyi are prices of inputs and outputs
t is the average income tax rate

TI is taxable income.
' . {

Under current tax rules, TI can be_défined as follows:

\
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(2) TI = @ P.X, + HI° PyX, - PD o
=1 i=m '

where Xi, ng ‘oo Xm‘are commodities subject to ordinary inqome tax-
thl? Xm+2, o0 Xn'are'commbdities subject to capital;éains tax
PD is the sum of personal exemptions and deductions. -
To 'examine the tax advhntages associated with income in the fdfm of
capital gains, (2) can be substituted into (1), and (1) rewritten as:

(3) PAT = (1-t). B P.X. + (1~-%)* % P.X, + t°PD
i i%4
‘ i=1 i=m y

/ .

In this formulation, capital gains clearly have a higher aftef—tax,valué
than an‘équivaleﬁt amount of ordinary income. |

Theiimpéct of this income tax effect on enterprise organization can be .,
_examine@lin,an after-tax profit maximization model of a multiproduct firm.

In this model, (3) is maximized subject to (2) and the following conditions:
(4)F(X19X29 2 e 5 th) = 0

and (5) t = t(TI).
Equation (4) is a standard multiproduct production funétign anﬂ eﬁuation 3)

1s necessary to incorporate the effects of the progressive income tax struc-

ture on the objective function.
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The first order conditions for maximization of this model can be de-

rived by taking the first differentials of the equations with the méthods
discussed in Allen (pp° 332-334) and setting dPAT = 0. If all inputs and
all outputs except XJ9 an enterprise witn ordinary income, and Xk, an enter-
prise With»al; capital gains income, are held counstant, the optimal marginalv
lfate of transformation between Xj and Xk can be de?ivod:

6y % F [Tt (D] P

X Ty [1-t-TI-t"(TT)] Py

. ~
|

vhere FP and Fj are partial defivatives of (3) and t”(TI) is the first

derivative of (5).

Under the standardvassumption of increasiﬁg rotelof transformation, they
larggr value of the rate of‘transformation on'anxafterwtax basis specifies
that more of Xk will be produced if the objective is to maximize aftor—tax“
profits rather than’befoéé»tax\profits. |

An interpretatiOn»of (6) is helpful in understanding the‘impact'ofkcapi—
tal géins taxation on enterprise organization. The price ratio with income
taxes hasvthree terms in both the numerator and denominotor: the first is
the‘gross revenﬁe,fromba onit of output, thé second is the amoun£ of inconme
taxes associated with ﬁhe enterprise, and the third is the change in income
" taxes resulting from a_changé in the average tax rate due to a change in
taxable income from a change in output, It can be noted that the differences
in the‘price ratios due to consideration of income taxes results froﬁ the
special treatment of capital gains. Both of the %'s in the numerafor are a
result of only onemﬂalf of capital gains being subject to income taxation‘
(Equation (2)).‘ A corollary of thio position is that income taxes would

not have any effect on the relationship between two enterprises both
‘ \

J
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subject to the same tax ruies - the biacketed terms in (6) would be exactly‘
the same. - |

With the pfogressive income tax structure in the United Stétes, the
average tax ratevincreases’as taxable'income increases (t‘(TI)>95 up
througﬁ very large taxable incoées. The impact of this increase on the.
soptimai combination of enterprises can be shown'by evaluating the tax ad-
Justment factor in equation {6) at various points on the U.s. income tax
rate schedule. Using the'tax table for married taxpayers filing joint re-
turns, the factor is 1.318 for $30,000, 1.499 for $50,000, and 1.612 for
$70;OOO (U.S. Internal Revenue Service, 1974) . Thus, increasing taxable
income is associated Wiﬁh in;reasing levels of enterprises with capital
'gains.‘ -

Tﬁe relationships expresseﬁ.in ﬁhe‘algebra in this section can be geo~
metricelly summarized‘ih'Figure 1. The tangeney‘definedvet A is the before~
tax situetion. After taxes are considered, the slope of the iso~reve£ue
line beeomes larger and point B is the optimal —'which is associated WithA
more Xk and a larger after tax income than A As taxes increase more,

"/P “* becomes relevant and the optimal point becomes C which has even
more. Xk 'the enterprlse with capital oains income. In analysis of organi~
zation of diversified farms, selection of enternrises with consideration
of aftermtax profits rather than before-tax profits will result in an in-
crease in the level of enterprises that have income in the form of capital
gains. ‘These enterprises would include 1ivesgock breeding herds, ;rchards,
and forests. More importantly, thellevel of these enterprises on di#er-

sified farms would be expected to be increasing over time in the United

States,i'Inflation, farm size expansion, and increesing off-farm income



The Impact of Capital Gains Taxation on Optimum Farm

Organization

Figure 1.



~

are combining to increase the level of family income and therefore the

incentives to include enterprises with capital gains.

N\

METHODOLOGY

The theoretical propositions developed in the previous section were
tested with a linear programming model of representative farm firms. West~
berry developed the basic model which was used in‘tﬁis stﬁdy to reflect
technology and prices in fhe early 1970's. Two farm sizes were used in
the study to examiné the effect of increasing income tax rates on farm
organization: one farm had 400 acres of land and one full-time resident
worker while the other had 600 acres and two full-time workers. The pos~
sible enterprises included row crops, 1ivestock, and forestyy activities
representative of South Central Georgia. The major enterprises and their
budgeted net inéomes ar; reported in Table 1.

The net Income from the enterprises was divided into ordinary farm
income and capital gains according to 1972 federal income tax regulations
{(U.S8. Internal Revenue Service, 1973). As shown in Table 1, all income
from crops was ordinary income, that from pine treées was all capital gains,
and that from livestock was both ordinary income and capital gains. On
the livestock enterprises, gross revenue from sale of cull cows and sows
were considered cépital gains while the difference between gross revenues
from sales of calves or market hogs and the respective enterprise expenses
were ordinary income. In the case of the beef cow-calf enterprise, capital
'gains were more than net income so that an orainary 1653 exists which illu~-
strates the familiar tax advantage of beef cow herds. 1In the hog enter—

prises, capital gains and positive ordinary income existed for both enter-

prises. System B involved heavier culling and smaller production per
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Table 1. Distribution of Net Income Between Ordinary Income and Capital
Gains for Enterprise Alternatives on Analytical Farms

Net Income

Pine trées

. _ o , Capital
Entarprise Unit Total Ordinary - Gain
‘ (Dollars) |
Tobacco acre 1035.42 11035.42 -
Peanuts acre 230.00 230/00 -
Cotton acre 199.50 199.50 -
Soybeans: v
First crop acre 50.09 50.09 -
Second crop acre 35.42 35.42 : -
Wheat acre 31.33 31.33 -
Qats acré 7 6.31 6.31 -
Corn ,acre 52.52 52.52 -
Grain sorghum acre 3.17 3.17 ; - .
Hay acre 106.65 106.65 -
Hogs: /
System A2 12 sows 2732.12 2150.86 581.26
. system B2/ 12 sows 2664.75 1502.23 1162.52
. Beef cow—calﬁE/ BO‘SOWSH 164.39 (475.81) 640.20
acre. 8.45 - 8.45

Ef‘Sow is culled after 4 litters (2 years), 10 pigs born alive per lit-
ter, 8% death loss prior to weaning, and 1 plg in 4 litters held for replace-

ment.

b/ Sow is culled after 2 litters (1 year), 9 pigs born alive per litter,
9% death loss prior to weaning, 1 pig in 2 litters held for replacement.

. e/ cow is culled after 10 calving seasons, 9 calves weaned per 10 cows,
1 heifer per 5 weaned calves held for replacement, and 1 heifer per 2 held
for replacements sold as a yearling.



2

'1itt§r compared to §ystem'A. Systenm B had lower net income but a larger
propbrtion of capital géihs_tﬁan-sjstem A.?v

-The_empirical fesearch had two steps. First, a standérd profiﬁ maxi-
‘mizaﬁion soluﬁibn was dgrived“foriﬁoth farm sizes to determine the'before—
tax'énternrise combination. Then, the methods of Vandeputte and Baker were
ut1lized to augment the matrix to 1nclude income tax activities, Again,
/1972 tax regulations were utilized to derive the tax actlvities. It was
'assumed that the farm_income_was taxed under married filing jointly rates
with‘four exemptibns and/é standard persoﬁal deduction. With a furtﬁer
assumptioﬁ of no off-farm income9 the first»$5,000 §f incomé was tax~free
-(U S Internal Revenue Service, 1874) . After—taxvprofitvmaximization solu~
tlons were derived to reflect this tax situation.

fThe‘inclusion of federalvincome taxes in the"linear programming
tablgau»is‘illggtrated in Tabie 25,”Adjustment ofvthe solutiqn to an after-
tax basis requires two additional rows and a series of tax activities.
The Taxable Income Constraint has—;ntries from all activities which gene-.
rate costs or returns applicable to income taxation. The entries for
‘activities subject to ordinary income, such as Sell Soybeans and Produce |
: Hogs duplicate the entries in the objective functions. For activities/
spbjett to capltal galns taxation, such as.Se11‘Cu11 Sows, only one~half
gf the objective function value is entered in the Taxable Income Constraint.

‘Sincefthis constraiﬁt mustfequallzero, the solution must include a bositive

level of income tax activities to eiactly balance the taxable income from

lvan Arsdall's hog budgets were used to adapt Westberry's analysis in
deriv1ng the hog systems for this research. ~



Table 2. Partition of Linear Programming Matrix Illustrating Income Taxation in a Farm Organization Model

Sell Sell
Produce Sell Produce  Market Cull Income Tax Activities Constraint
Soybeans Soybeans Hegs Hogs Sows 45,000 49,000 57,000 Levels
(8/Ac.) ($/3u.)  ($/12 Sows) ($/Lb.) ($/Head)  (§) (%) (%)
Objective Function =54 2.97° -3020 .27 90,36 =12,140 ~14,060 . -18,060 = Max
Taxable Income Constraint =54 2.97 =3020 W27 42,68 =45,000 - -42,200  <57.000 = O
Progressive Tax Constraint 1.0 1.0 1.0 = 1.0
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produétion‘activitiesc The income tax activities reflect all income levels
at which the marginal tax rate changes. In addition, these actiﬁities‘re~
flect tax-free income; for exampley t£e tax bill of $14,060 at 549,000 in-
come is the tax 1iability.in the tax tables for $44,000 taxable income.

- The final feature of this matrix is ihe Progressive Tax Constraint which
' guarantees thét a combination of tax activities consistent with actual
taxable inébme are included in fhe constrained solution. |

fhe number of tax activities includ;d in the model depends on prior
knowledge'of the ;elevant ievel of taxable income fdr the farm situation.
At the extreme, a tax agtivity could be included for every income 1evé1
with é change in the marginal tax rate. However, some reésonable limits

typicqlly exist. For example a before~tax solution can define the maximum

taxable income and several lower brackets can also be included.

EMPIRICAL RESULTS

Tﬁe‘optimﬁm enterprise levels and alternative income 1evéls f?om the
empirical analysis are summarized in Table 3. The beef cattle enferprise
was not competitive in this model on either fafm size in both the before
and affer tax solution. However, hog enterprises were in all solutions
aiOng with crop and‘pine tree enterprises, As.expected,.net income was
lower in after tax solutions than in before tax solutioné/while after-tax |
iﬁcome and éapital gailns were»higher in the after-tax solutions.

The most dramatic differenées between‘thevbgfore—tax and after-tax
solutiéns were in the hog enterprises. On both sizes, the nﬁmber of sow
ﬁnits increases. 1In addition, Systeﬁ_B was included in the after-tax

solution while System A was includad in the before-tax solution. Another

measure of increase in hog activity was the increase in livéweight produced

N



Table 3.. Effect of Capital Gains Taxation on Enterprise_Organization for Analytical Farms

Optimum Farm Organization

400 acre farm

600 acre farm

Before j

“After.

Change : Before After Change

Ttem . Unit - tax tax : Units Percent g tax tax Units Percent
Peanuts acre 31.2 3.2 - - 46.8 46.8 - -
Cotton acre 25.7 » 25.7 - - 38.6 38.6 - : -
Tobacco: |

Produce 7 ~ acre. \} 37 - 3.6 -1 -3, 8.7 7.9 -.8 -9.

Lease out ° - " acre . 6.6 6.7v +.1 +2, | 6.7 ";/'.6 +.9 . 13,
Soy}beans/seconz'l crop acre 61.6 . 62.9 %1.2 +2. 62.5 | 67.9 - +5.4 | +9.
Wheat acre 61.@' 62.9 +1.2 +2. 62.5 67.9 +5.4 +9.
Hay - acre 33.9 30,0 -3.9 -12, 50,9 36,7, -14.2 -28,
Pine trees acre 91.:9 v 94,8 " +2.9 +3. 135.5 145.9 +10.4 +85
‘Hog p%:oduccion: . ‘ ' |

System A - sOW 24,5 - » : 51.0 -

A : +6.,2 +25, : 4 +23.1 +45,

Systen B sow - ©30.7 - ‘ 74.1 .

Liveweight produc.ed cwt. 948.5 1,113.8  +165.3 +17. 1,974.5 2,688.6  +714.1 +36.
Net income dol.  34,978.0 34,860.2  ~117.8 al - 54,927.0 54,599.2  -327.8 1.
Capital gains - dol. 1,957.0 3,762,3 +1,805.3 +92, 3,602.0 8,398.8 +4,796.8 +133
Adjusted gross income dol.  33,999.5 | 32,979.0 -1,020.5 -3, 53,126.0 . 50,399.8 -2,726.2 -5.
Taxable income dol..  28,999.5 | 27,979.0 -1,020.5 -4, 48,126.0 45,399.8 —2,726.2> -6.
Tax dol.. 7,490.0 7,092‘..4, -397.6 -s. 16,123.0 14,759.9 -1,363.1 -8.
After tax income dol.  27,488.0 27,767.8  +279.8 1. 38,804.0 39,839.3 +1,035.3 +3.

a/

—

~ Less than a 1 percent change.

“TT
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under ‘both farm systems; The,labor resources to produce the extra hogs
was ebtained from reduction in tcﬁecco production which has heavy seasonal
1abervrequ1rements. A shift in crop organization from hay production,
which.is highly seasonal in labor requirements, to double-crop soybeans
e?d‘wheat, which are fairly even in seasonal labor requirements, also
aidedjin meeting the hog labor requirement. Adjustments also oeeurred
in other crop enterprises.

While the shift to hog production with conéideration of ineome\taxes
-occurred on‘both farm sizes,Jthe effect Qés greater on the larger farm
with a higher tax bracket. MNumber of sows increased 6.2 units or 25 per-
cent on the 40b acre farm compared to 23.1 units or 45 percent on the 600
acre farm, Similaf'feeults hold for liveweight eotk production - a 17
percent increase on the 460 acre farm eompared to a 36 percent increase
on the 600 acre farm. The differential reallocation of resources to the
swine'enterprises\witﬁ-conéideratipn of income taxes is also apparent in
thebresponse of capital gains which increasedrl33.pereent en the leége

unit and 92 percent on the smaller unit.

CONCLUSIONS AND THMPLICATIONS

The research in this paper demonstrated theoretically and.empirically
ﬁhat the existence of differential income taxatien of capital gains pro-
vides incentives to increase meat animals production on diversifiedrfarms
relative to crop production. Vhile the tax advantages were greetest for
beef breeding herds, they were not sufficient to make beef herds competi-
tive on the representative diversified farm considered in this research.
Howa§er; consideration of income taxe? éid increase hog production, with

/
_the response being greater on the larger farm. Furthermore, consideration ,



13

of capital\gains resulted in a switch in organization of the swine enter-
L : - : - ‘ /
prise to a heavier culling of sows and a higher proportion of capital

7/

gains tb ordinary income from the swine enterprise. )While\capital gains
taxgtiqh\has‘édtentiéily morévimpact*in land and be;f cattle management,
this péper indicates that an impact exists in hog pfoduction which has

been ignored in the'iiterature, v

The increaée& importance of’capital gains in farm 6rganization as
average tax rates inprease has some imbortant implications for agricultural
prbducﬁiog research and policy. As the inccme;éf farm fa;ilies increases
writh iﬁcreases in farm size, inflation, and increases in off-farm income,
the po;ential impact of income taxes on farm organiZationifpcreéses. farm

~organization sﬁudies of commercial farms should therefore consider adoptingv
after~tax profits as the firm objective. In terms of aggregéte agricul- N
tural p’roductipn9 present income tax laws generate a supply résponée in
imeai aﬁimal @nimals as farm income increases. Furthermore, elimination S
of speéial c;pital gains classificétion of incéméwfor taxation, which is’
a comm§n tax reformtproposgl, would be expected to decrease production of
meat aéimals., ’

A;few comments on the'efficiency‘implication§ of gapital gaing taxation
of livestock breeding”herds are appropriéte. The increased productioﬁ of
livestock in response to preferential capital gains taxation violates the
marginél conditions for Pareto efficiency which result in inefficient
brganiiation of‘agricultural production. However, second-best thgor§ ié '

: \ _ ”
appropriate in this conmsideration. In 1972, all the crops in the model

»

except soybeans were subject to various government prog:ams>whichvdistorted

the gross income from these enterprises from competitive levels. It is °

\
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possible that_thé income tax advantages of livestock in‘combination with
historical crop income support programs were closer to a welfare optimum
than without capital gains taxation. These efficiency implications warrant

further research efforts.
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