A Flat Rate Tax: Impacts on
Representative Hog and Grain Farms

Damona G. Doye and Michael D. Boehlje

This paper focuses on identifying shifts in the tax burden within agriculture associated with
various flat tax proposals by comparing their effects on farms with different enterprise combi-
nations, resource bases, and financial characteristics. In general, the flat tax imposes higher
average tax burdens on small farms and yields a tax cut from ERTA laws for large farms even

when the tax base is broadened.

In response to growing concern about
the efficacy of Federal tax laws, the Rea-
gan administration has proposed over-
hauling the present federal tax system.
Reagan’s tax reform proposal seeks to re-
duce the number of individual tax rates
to three with the top individual income
tax rate at 35 percent and to increase
overall corporate taxes. A number of
Congressional bills in recent years have
also urged major tax reform and several
bills included plans for a flat rate tax sys-
tem. Each reform proposal attempts to
simplify and streamline the current U.S.
tax laws.

The merits of a tax system are generally
evaluated using three criteria: simplicity,
equity, and efficiency. A simpler tax code
makes both administration and compli-
ance easier and reduces record keeping
requirements. Equity issues have two di-
mensions: horizontal equity requires that
individuals with equivalent initial re-
source endowments pay the same taxes
(“‘equal treatment for equals”), while ver-
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tical equity determines how taxes vary as
resource endowments or income increase
(taxes are assessed according to “ability
to pay”). The degree of regressivity or
progressivity in the rate structure influ-
ences the degree of vertical equity. A tax
system is economically efficient if the ob-
jectives of the system are achieved while
minimizing administrative costs and the
compliance burden. :

Tax reform debates have focused on
three questions [Department of the Trea-
sury; Institute for Contemporary Stadies;
Simon]: Should the base be income or con-
sumption? How can the tax base be broad-
ened? Should the base be taxed progres-
sively? Progressive income taxation has
been part of the U.S. tax system since its
inception. Hence, most legislation advo-
cating tax reform proposes changes in the
number and magnitude of marginal tax
rates or base broadening measures as
means of improving the system. Base
broadening includes more of personal in-
come in tax calculations by changing the
level of personal exemptions and the ex-
tent of deductions allowed. Bills to modify
the tax brackets and marginal rates gen-
erally reduce the number of brackets and
rates and have included flat tax proposals
which impose a single marginal tax rate
on income of all individuals.

The implications of potential flat tax re-
forms have been discussed or analyzed in
general terms [Blum; Blum and Kalven;
Commission to Revise the Tax Structure;
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Minarik, 1982 a, b; Slemrod and Yitzhaki;
Vedder and Frenze]. Minarik concludes
that a flat rate income tax would lower
the average and marginal tax rate at high
incomes and almost certainly increase the
average tax rate for middle income indi-
viduals. He points out that positive incen-
tives for work, saving, and investment due
to lower tax rates for those with high in-
comes could be offset by disincentives for
those with middle level incomes. Some
elements of progressivity are retained in
the tax system if exemptions are allowed

with the flat tax. High income persons can -

have larger average shares of their income
taxed instead of having higher marginal
tax rates. Income reallocation between
years and income averaging would be-
come unnecessary, since with a flat tax the
tax rate would be the same from year to
year [Blum and Kalven; Minarik, 1982a,
b].

Minarik also suggests that “good old
fashioned tax reform” might be a viable
alternative. By incorporating numerous
base broadeners, the tax rate schedule
could be lowered and flattened. Three or
four brackets could be used to approxi-
mate the current tax burden on high in-
comes while simplifying the system. Some
of the existing tax problems—bracket
creep and other inflationary side effects,
and savings and consumption disincen-
tives—might be reduced though not elim-
inated.

The impact of reforms would vary
among different sectors of the economy
depending on the concessions currently
enjoyed by the sector. Sisson addresses the
issue of whether farmers presently have a
significant tax advantage over the general
population. From his examination of farm-
nonfarm tax burdens, he concludes that
farmers, particularly large farmers, have
substantially lower tax burdens than non-
farm taxpayers under the current pro-
gressive rates. Tax treatments that espe-
cially benefit agriculture and might be lost
with reform include 1) a choice of ac-
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counting methods between accrual or cash
which allows for accounting simplicity and
flexibility in adjusting incomes and ex-
penses for the year, 2) options as to the
method used to write off capital expen-
ditures, and 3) favorable capital gains
treatment given raised capital assets [Dav-
enport et al.].

The purpose of this study is to indicate
the impacts of adoption of selected flat
rate tax alternatives on representative hog
and grain farms. This representative farm
analysis will provide useful information for
evaluating the economic consequences of
some tax reform measures.

Method

A comparable study across the econo-
my would be needed to evaluate the com-
prehensive effects of changes in tax poli-
cies on net investment in agriculture and
farm income and wealth. Here an attempt
is made to highlight some firm level im-
pacts and the possible aggregate implica-
tions of a flat tax using the current income
tax base and using a broader tax base. Ob-
jectives of this analysis include:

1. Identify shifts in the tax burden
within agriculture by evaluating the
tax implications of two flat tax pro-
posals for farms with various size,
enterprise, and financial character-
istics.

2. Measure the impact of elimination
of special tax treatments for agricul-
ture by determining variations in ef-
fective tax rates for different repre-
sentative farms.

Using Iowa farm data and the lowa
State University computerized business
and financial planning model [Lowen-
berg-DeBoer and Boehlje; Reinders], three
alternative tax systems are compared un-
der three income—equity scenarios. Only
federal income taxes are considered; state
income taxes, social security taxes, excise
taxes, and other tax liabilities are not in-
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cluded. The farm business simulation
model used in the tax research integrates
behavioral relationships and accounting
identities in describing the growth or de-
cay in terminal value of the farm business.

The model assumes that cash operating
income can be estimated from assets in
the business [Reinders; Lowenberg-De-
Boer and Boehlje]:

NOIL = a, + o,CA, + o,LA, + ;T (1)

where
NOI, = net operating income at time t;
CA, = current assets at the beginning of year t;
LA, = intermediate and long-term assets at the

beginning of year t;
T = an index of time in years; and
o, = regression coefficient.

Net operating income is cash income less
variable costs except rent and interest. The
predicted value of NOI is the expected
value and has no stochastic component.
Cash fixed costs and economic depre-
ciation equations are estimated from in-
termediate and long-term assets:

CFC, =4, + 8,LA, + 3,T (2)
DEPR, = v, + v,LA, + v, T (3)
where
CFC, = cash fixed costs in period t;

DEPR, = economic depreciation in period t; and
B, v: = regression coefficients.

Iowa Farm Business Association (IFBA)
time series data (1964-82) on farm asset
mix, income, depreciation, and fixed costs
were used to estimate income, deprecia-
tion, and fixed cost equations.! Income and
cost equation coefficients were calculated
with an autoregressive measurement error
model with missing observations estimat-
ed using an indicator variable technique.
These equations were estimated separate-
ly for each farm size and type.

Income remaining after cash costs are

! Data for 1972, 1973, and 1981 had to be excluded
because of changes in the definition of variables in
the series.
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paid is reinvested in the farm. Investment
is calculated as:
INV, = NOI, — CFC, — RENT, — INT,
—PRIN, — LP, — TAX, — CON, (4)
where

INV, = investment in period t;
RENT, = real estate rent in period t;

INT, = interest payments in period t;

PRIN, = principal payments in period t;

LP, = lease payments in period t;
TAX, = federal income tax payments in period
t; and
CON, = family living expenses in period t.

The percent of income which is treated
as capital gain is estimated from the pro-
portion of breeding stock sales in net cash
operating income. The consumption func-
tion used in the model is an adaptation of
the function estimated by Brake, updated
by a price index term. Investment is cal-
culated as a residual, i.e., money remain-
ing after cash costs, and so continuous in-
vestment opportunities are implicitly
assumed.

Data on the distribution of depreciable
farm property in age and useful life cat-
egories were drawn from unpublished
1981 IFBA records. These data were used
to develop representative depreciation
schedules used in calculating allowable
depreciation for tax purposes and in allo-
cating new investment to asset categories.
Because the Iowa farm records are kept
on an accrual basis, estimates of the tax
liability are also on an accrual basis. Asset
values for the initial year of simulation are
based on an average drawn from farm
business summaries for a given size and
type of farm.

The alternative tax systems which are
evaluated include:

1. The progressive tax rates and in-
come tax base currently in use as
specified by the Economic Recovery
Tax Act of 1981 (ERTA). -

2. A flat tax of 20 percent on the pres-
ent ERTA income tax base.

3. A flat tax of 20 percent on a broader
income tax base.
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TABLE 1. Resource and Financial Characteristics of lllustrative Farms.

Type of Farm

Grain Hog
Small Medium Large Small Medium Large
Land Base Acres® 149 321 804 133 316 703
Current Assets ($) 34,412 63,029 147,936 73,372 112,209 208,225
Intermediate Assets ($)° 23,233 32,671 86,690 28,536 44,096 77,293
Fixed Assets ($) 282,956 396,964 1,451,340 316,568 600,817 1,280,128
Total Assets ($) 340,601 692,664 1,685,966 418,476 757,122 1,565,646

a Average value for lowa Farm Business Association size category (1982).

b Value of feed and livestock inventories.
¢ Value of machinery and equipment.
9 Value of real estate.

The ERTA laws include Accelerated Cost
Recovery System (ACRS) rules except that
the optional longer and slower write-off
alternatives are not allowed. The broader
income tax base in our model disallows
investment credit, capital gains treatment
on eligible income, and “expensing” of in-
vestments. Pre-ERTA depreciation rules
are used with the broader tax base, reduc-
ing the rate of depreciation allowances
from current levels.

Not all of the base broadening measures
that might accompany a flat tax could be
incorporated into the model. Elimination
of the cash accounting option is an ob-
vious example. If changes were made to
limit interest deductibility, this could af-
fect the results dramatically. Inflation is
ignored as is the possibility of asset appre-
ciation. Management is assumed to re-
main the same regardless of the tax system
in effect since there is no empirical basis
for modeling behavior changes. Realisti-
cally, aggressive managers would be ex-
pected to reorganize their operations to
benefit from tax law changes. The com-
putations here are an initial attempt to
indicate the direction of shifts in tax lia-
bilities with tax reform. An infinite num-
ber of scenarios could be created to point
out other results of tax law changes.

The 20 percent flat rate was chosen as
a reasonable estimate of the rate needed
to maintain current tax revenues with the
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present tax base [Minarik, 1982b; Institute
for Contemporary Studies]. A slightly low-
er rate could perhaps be justified with the
broader tax base but, for comparison pur-
poses, the 20 percent rate was maintained.
Under the flat tax, the zero bracket amount
was set at $6,000, and $1,000 personal ex-
emptions were allowed.

Three sizes and two types of owner-
operator farms are used in the compari-
sons. The size of farm is determined by
acreage and represents the divisions used
in IFBA data: small farms range in size
from 0 to 189 acres, medium size farms
are from 260 to 359 acres, and large farms
are 500 acres or larger. The three sizes
were selected to encompass a range of dif-
ferent farm sizes so that tax advantages or
disadvantages due to size could be detect-
ed. The type of farm is based on general
organization and enterprise characteris-
tics. Grain (corn) farms and hog (farrow-
to-finish) farms were chosen for analysis
so that tax implications for farms of sim-
ilar size with varying asset compositions
could be compared. Table 1 lists asset
characteristics of the farms used in the
study. A four person farm family was as-
sumed to own and operate the farm.

Results are reported for estimates of
changes in tax liabilities associated with
tax law changes for three income-equity
scenarios. Other scenarios were evaluated
but three scenarios seemed to bracket ad-
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equately the tax consequences associated
with tax law changes for farms with dif-
ferent cash flows and debt positions. In the
first scenario, the farm family receives
$20,000 in nonfarm income and begins
with 70 percent equity in the firm. The
farm unit in the second scenario has
$10,000 off-farm income and begins with
60 percent equity in the firm. The “worst
case” scenario assumes farm families have
no off-farm income and 50 percent initial
equity. Current loans in all cases were
charged 14 percent interest and were due
in one year; intermediate asset loans were
assessed 14 percent and given a three year
life; fixed asset loans were assumed to have
a 30 year life. These three scenarios were
chosen to highlight variations in tax bur-
dens for farms of differing economic
health.

Output from the simulation model in-
cludes comparative statements of business
financial position, cash flow statements,
and tax information for a ten-year period
beginning with 1982. The time value of
money is accounted for through reinvest-
ment of business earnings over time which
results in faster equity growth. Estimates
of income and tax liabilities for grain and
hog farms having a beginning equity of
70 percent and $20,000 off-farm income
are in Tables 2 and 3. Tables 4 and 5 list
statistics for farms with $10,000 off-farm
income and initial equity of 60 percent.
Results for farms with no off-farm income
and 50 percent beginning equities are in
Tables 6 and 7.

Empirical Results

Most farms experienced an increasing
tax burden over the ten-year period, where
tax burden is defined as tax paid divided
by total income (the sum of income from
farm earnings and off-farm income). The
burden under the flat tax approaches the
flat rate of 20 percent as the amount of
taxable income increases, whether by def-
inition of tax base or through higher
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earned income over time. For instance, on
large high equity hog farms under the flat
tax with an ERTA income base, the tax
burden grows from 0.087 to 0.160 because
of rising earnings over the ten-year period
(Table 3). The additional burden on the
same farm as a result of a broader income
base (assuming a 20 percent flat tax) is
evidenced by a final period flat tax burden
of 0.178.

The largest increases over time in taxes
paid and in the tax burden occur with
ERTA tax laws since progressive marginal
rates lead to an increasing share of income
payable as taxes. The average tax burden
in 1991 for the large high equity grain
farm is projected to be 0.294 under ERTA
laws as compared to 0.158 and 0.165 un-
der broad based and ERTA based flat tax-
es, respectively (Table 2). The smallest in-
creases in tax liabilities are generally
incurred when a flat tax with a narrow
base is assumed. Tax burdens are highest
in the tenth period of the projection in all
cases, except for the two grain farms ex-
periencing financial losses where tax lia-
bilities remain at zero.

The effect of broadening the tax base
can be seen by comparing the taxes paid
and tax burden under the two flat tax
schemes. For instance, on large high eq-
uity hog farms, even though 1991 earn-
ings are highest ($176,552) under the flat
tax with ERTA base, personal taxable in-
come, taxes paid, and the tax burden are
highest under the broad based flat tax (Ta-
ble 3). Once income exceeds the exemp-
tion level under the broad based flat tax,
more income is eligible for taxation.

Differences in incomes and tax liabili-
ties due to differences in marginal tax rates
are evidenced through comparisons of the
two ERTA based taxes. On low equity hog
farms, for instance, more taxes are paid in
1991 on the small farm under a flat tax,
while on mid-size and large farms tax bur-
dens are less under a flat tax than with
progressive rates, given an ERTA base for
both (Table 7).
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Comparisons Across Farm Types

The results indicate that, in general, in-
come from earnings rises over time re-
gardless of tax system. Accumulated earn-
ings add to the equity base and lead to
higher incomes. Expansions through in-
creases in debt are not allowed. Farm
earnings generally rise most under the flat
tax with an ERTA tax base for hog farms,
and increase most under a broad based
flat tax for grain farms. Only small and
mid-size grain farms with initial equities
of 50 percent show decreases in farm
earnings over the ten-year period. In all
other cases, rising farm income leads to
higher taxable income and higher tax li-
abilities. Personal taxable income in-
creases most during the ten-year period
under the broad based flat tax for all farm
types and sizes.

Rising incomes contribute to firm
growth and improved equity positions. All
farms with beginning equities of 70 per-
cent have positive growth in equity as in-
dicated by higher equity positions at the
end of the ten-year period (Tables 2 and
3). Farms beginning with 60 percent eq-
uity (Tables 4 and 5) also exhibit moder-
ate to high increases in equity over the
ten-year period, with increases ranging
from 4.4 to 14.21 percent on grain farms
and 15.91 to 17.47 percent on hog farms
depending on the size farm and tax sys-
tem. Farms with initial equities of 50
percent (Tables 6 and 7) in general ex-
perience limited equity growth during the
ten-year projection period. In fact, small
and mid-size grain farms with 50 percent
equity have actual reductions in equity
percentages. The debt burden for these
farms apparently causes an extreme finan-
cial hardship on the farms.

Income from earnings increases most for
grain farms under a flat tax with a broad
base, while earnings income on hog farms
increases most under a flat tax on the cur-
rent ERTA income tax base. Personal tax-
able income, on the other hand, is gener-
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ally highest under the broad based flat tax
for hog farms and greatest under the nar-
row based flat tax for grain farms. This
indicates that broadening the tax base has
a greater impact on livestock farms (com-
pared to grain farms) where capital gains
provisions are most important. The im-
portance of depreciation and investment
credit provisions depends on the size of
the asset base and the extent of annual
new investment.

Growth in equity is highest for grain
farms with a broad base flat tax, and for
hog farms is highest under a flat tax with
an ERTA income base. Thus hog farms
fare better in growth terms under a flat
tax allowing capital gains exclusions, in-
vestment credit, expensing of capital pur-
chases, and accelerated depreciation, while
grain farms do as well or better under a
broad based flat tax. Hog farms experi-
ence greater equity growth than grain
farms under all income-equity scenarios.
For example, large grain farms with be-
ginning equities of 60 percent have end-
ing equities of 73.30 percent of total assets
under current ERTA laws, while large hog
farms with 60 percent initial equities have
ending equities of 75.91 percent.

Comparisons Across Farm Size

Taxes paid in the first year are lowest
under ERTA laws for small and mid-sized
grain and hog farms. Large hog farms
have the lowest tax liability initially under
an ERTA based flat tax while grain farms
have the smallest liability under a broad
based flat tax. Initial tax liabilities are
highest under ERTA laws for the large
hog and grain farms, highest under a broad
based flat tax for mid and small size hog
farms, and highest under a narrow based
flat tax for mid- and small size grain farms.
These results support the hypothesis that
initially the broad based flat tax represents
an increased burden for small and mid-
size farmers.

In the final period taxes paid by mid-
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and large size grain and livestock farms
are highest under ERTA; incomes have
grown to levels which are taxed at mar-
ginal rates greater than the flat rate of 20
percent. Small grain farms and small low-
equity hog farms continue to have the
largest tax liabilities under the broad based
flat tax throughout the projection period.

Small low equity hog farmers pay more
than twice the taxes ($1,715) in 1991 un-
der a broad based flat tax than they would
under ERTA ($8283) (Table 7). The higher
rate and more inclusive income definition
of the broad based flat tax especially im-
pacts hog farmers since proportionally
more of their earnings become taxable
(i.e., no income is eligible for capital gains
treatment). Farms which would be taxed
at a marginal rate less than 20 percent
under current rules (those with taxable in-
comes less than $30,000) will pay higher
taxes with a flat rate.

Tax burdens increase the most and av-
erage the highest under ERTA laws for all
but the smallest farms. Tax burdens rise
less in absolute terms for hog farms than
for grain farms. Average tax burdens for
large hog farms were actually less under
ERTA tax laws than for large grain farms
even though incomes were higher on the
hog farms, indicating the benefits of cap-
ital gains exclusions, investment credit, and
expensing of investments under current
ERTA rules for such farms.

Comparisons Across Income—Equity
Scenarios

Farms with 70 percent equity and
$20,000 off-farm income represent farms
with strong financial positions and pros-
pects, while farms with 60 percent initial
equity have higher debt burdens and are
assumed to have less off-farm and total
income. Low equity farms (50 percent
initially) have no off-farm income and de-
pict farms with low income levels. Income
from earnings is much lower initially in
all cases under low equity scenarios. In-
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come from earnings in 1982 for mid-size
hog farms is $25,567 with 50 percent eq-
uity, $35,057 with 60 percent equity, and
$44,457 with 70 percent equity.

Low equity farms (50 percent), both hog
and grain, pay no taxes in 1982 regardless
of tax system. Small and mid-sized grain
farms with 60 percent equity also pay no
tax. Small hog farms with 60 percent ini-
tial equity pay 1982 taxes only under the
broad based flat tax system. For a given
type and size of farm and a given tax sys-
tem, income from earnings, average taxes
paid, personal taxable income, and
changes in these variables over the pre-
diction interval are greatest for the high
equity farms. Tax burdens are higher for
the high equity farms, but the lower eq-
uity farms generally had greater increases
in tax burdens over the ten-year period.

The differences in results due to initial
equity assumptions are most dramatic for
the grain farms. Small and mid-size low
equity grain farms are unable to make
principal payments on existing loans and
are forced to increase short-term borrow-
ings over the entire period, resulting in
negative growth in equity. Other low eq-

uity grain and hog farms as well as farms
with 60 percent initial equity also expe-
rience financial difficulties in the first year
of operation but have positive growth in
equity over the projection period.

Equity growth rates are much lower for
low equity farms than they are for high
equity farms. On small hog farms the eq-
uity position improved from 50 to 55.14
percent under current ERTA law com-
pared to an increase from 70 to 86.15 per-
cent on high equity farms. The pattern of
positive equity growth within a farm size
and type is generally the same—growth is
highest under the flat tax with an ERTA
income tax base for hog farms and under
the flat broad based tax for grain farms.

Conclusions

In general, the results are as expected
given the magnitudes of income estimat-
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ed. More income is taxable under the the
broad base flat tax unless income is near
the exemption level. When incomes are
below $30,000, as is more common on
small farms, the broad base flat tax causes
the greatest tax liability and tax burden.
The flat tax yields a tax cut from ERTA
laws for large farms with larger incomes
even when the base is broadened to elim-
inate investment credit, capital gains
treatment on income, and slow deprecia-
tion deductions. Low equity small and
mid-size grain and hog farms have lower
average tax liabilities under ERTA laws.

Income from earnings increases most
under the ERTA based flat tax for hog
farms and increases most for grain farms
under the broad based flat tax. The aver-
age tax burden is generally higher for
small and medium size hog farms as com-
pared to grain farms of similar size for a
given tax—equity scenario. On large hog
farms the average tax burden is usually
lower than on large grain farms.

The absolute change in tax burdens over
the ten-year projection varies with both
size and leverage positions. The change in
tax burden is generally higher for grain
farms than hog farms except on small sizes.
High equity farms (70 percent) generally
experience less absolute increases in tax
burden than do the 60 percent equity
farms, and 60 percent equity farms gen-
erally have smaller increases in tax bur-
dens than do 50 percent equity farms. Av-
erage tax burdens are highest for high
equity farms when farms of the same type
and size are compared. The increase in
income from earnings over time is also
highest for high equity farms.

The flat tax (with or without base
broadening) could contribute to pressure
for growth in farm size and to increased
disparities in the distribution of farm in-
comes. A flat tax magnifies the disparity
between large and small farms, as com-
pared to a progressive tax, by creating
greater tax burdens at low income levels
while reducing tax burdens at high in-
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come levels. Broadening the tax base
would increase taxable income and slow
equity growth most in farm operations
with significant amounts of income eligi-
ble for capital gains treatment. Farms in
financial trouble could be made worse off
by the broad based flat tax when incomes
are low and current liabilities are high.
Low equity firms had trouble making
principal payments in beginning years of
the projection period and showed lower
growth potential under the broad based
flat tax. Smaller farms especially would
have higher tax burdens compared to cur-
rent ERTA law as their incomes begin to
grow from low levels.

Proposals incorporating flat rate taxes
or measures to broaden the tax base, once
having fully replaced the current system,
could..simplify tax administration and
compliance. Since determining the tax-
able income and allowable tax credits is
the most difficult part of completing tax
returns, broadening the tax base would
contribute most to simplification of filing
returns. The incentive for creative tax
management should decrease under a
broad based flat tax, given fewer motives
for investing simply for tax purposes. Ef-
fective tax rates and tax burdens would
no longer be disguised by assorted deduc-
tions, exemptions, and credits.

Major tax reforms such as a flat tax have
the potential to change the characteristics
of agriculture. More limited reforms could
be used to eliminate tax features which
obviously benefit individuals with high in-
comes. Subsidies and special tax treat-
ments can encourage investment and
stimulate production which will perhaps
result in low farm product prices [Car-
man). Conversely, elimination of special
treatments as would occur in base broad-
ening reforms could lead to reduced sup-
plies and higher prices in some sectors.
Tax provisions, by affecting the present
value of future income streams, can influ-
ence the demand and price of land and
other inputs [Adams]. Flat tax reforms
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could change the income and wealth of
people in agriculture, the size and number
of farms, and affect the mobility of labor
and capital into and out of agriculture by
influencing income distributions and
shifting tax burdens. The elimination of
tax provisions which have traditionally fa-
vored farmers could have repercussions on
the agribusiness sector. Further research
would be needed to specify and analyze
other short-run and long-run effects of tax
reform.
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