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CHAPTER |
INTRODUCTION
Historical Overview

The financial experience of the agricultural sector has historically been
characterized first by the advent, and then by the aftereffects, of a farm "boom* of major
proportions. Such episodes have been relatively rare. Two occurred earlier in this
century during and immediately following both World Wars, and two in the nineteenth
century, also triggered by the commodity demands of U.S. and European wars (Melichar,
1984). The down side of the cycle presented the problem of adjusting to new world
market situations and working out as painlessly as possible from the inflation and
speculative excesses that marked the post boom years and the need to restore quickly
and with less hardship a more suitable balance bétween amounts produced and the
effective market for them (Benedict, 1953).

The expansionary effects of what Benedict characterized as speculative excesses
extended over several decades shaping the fortunes of entire generations of farmers,
farm lenders, and suppliers. Initially, farmers résponded to Aincreased demand by
investing heavily in land and technological improvements with the expectation of
capitalizing on their good fortunes. Ultimately, however, the excess demand would
disappear leaving farmers with investments that required the continuation of boom time
prices to service the newly acquired debt. Depending on how dependent farmers had
become on higher prices to cover expenses, many farmers would face prolonged financial

stress or bankruptcy.



In a like manner, throughout the decade of the 1970’s, farmers and ranchers,
prompted by rapidly expanding exports, accelerating inflation, and low to negative real
interest rates, borrowed heavily to invest in new capital equipment, new production
technologies and rapidly inflating farmland (USDA, March, 1985).

Although public attention has focused on farmers under financial distress, such
cases have not represented the norm of farm conditions. On balance, real profits from
farm assets and real farm wealth have remained above preboom levels (Melichar, 1984).
These observations on overall farm financial conditions, however, mask highly diverse
experiences among various groups of farmers. Ever since interest rates rose far above
the average rate of return to assets, a sizeable group of heavily indebted farmers have
faced financial stress.

The first part of this introductory chapter discusses the origins and impacts of the
current episode of financial stress. In this section data are presented depicting changes
in asset values, agricultural debt, farm equity, net farm income, interest rates, and cash
flow. The second section illustrates the severity and breakdown of ﬁnancial stress
following the USDA'’s classifications of farm type, sales class and farming region. In each
of these classifications data are presented to demonstrate the current state of financial
performance with respect to profitability, liquidity and solvency. The third section gives
special emphasis to the current state of financial stress and its effects on financial
performance in Oklahoma. In the fourth and final section the problem statement and

research objectives are stated.
The Making of a Financial Crisis

Ironically, the decade of the 70's actually is a boom decade only in comparison to
the 1980’s. Except for 1972-74, Net Farm Income (NFI) in real terms declined aithough
cash receipts from farming grew annually (Table I). The irony of agricultures financial

woes began in the mid-70’s as farmers were forced to expend more in production



expenses bringing about serious casH flgw shortfalls. For example, farmers responded to
their increased financial stress by attempting to call a nationwide farmer's strike. In the
winter of 1977-78 farnﬁers drove their tractors 100,000 strong from at least 30 states to
protesf at the nations capital (Braun, 1978). Their complaint was a familiar one of

insufficient incomes to cover their costs of production.
Asset Values and Rents

Over the course of the decade, the effects on cash flow brought about by lower
farm prices and, "in‘come‘s were offset by the tremendous increases in asset values.
Farmers found ﬁnahcial viristitutions eager to ‘reﬁnahce debts using appreciated land
values as collateral. L Through leveraged ﬁﬁancing farmers were able to acquire their
much needed operating capital.

From 1970 to 1981, agricultural land values, which typically comprise three-fourths
of total assets in the United States, grew Without exception (Tabie ). From 1973-1981,
land values throughout the U.S. increased an average of 198 percent, or at an annual
compound rate in excess of 10 percent per year. Increases in individual states ranged
from 97 percent in Oregon to 359 percent ‘ih Minnesota. Generally, increases were
greatest in the Midwest and smallest in the South, West, and Northwest (USDA, August,
1985). |

| From 1981 to 1986, land values declined over 49 percent in lllinois, Indiana, Ohio,
Nebraska, Minnesota and lowa while the average decline nationwide was 29 percent
(USDA, June, 1986). ‘The average value per acre of U.S. farmiland was $596 in 1986,
below that of 1979. Over the same time period, the real value of farmland declined even
‘more. In 1986 indexed farm real estate values.‘were equal to those of the mid 1960’s. In
inflation adjusted terms, all of the huge real increase in wealth brought about by the
boom period of the 1970's have been lost. During the period, 1980-84, real capital losses

on farm real estate have totaled about $149 billion (in 1983 dollars), mostly occurring in



TABLE 1

FACTORS WHICH SHAPED THE FINANCIAL
CONDITIONS OF U.S. FARMS

% Charge

Year Net Farm Income Nominal Real Total Total Farm
Nominal Real Interest  IPD** Interest  Asset Debt Equity
Rate Index Rate
1970 14.4 34.2 7.91 5.50 2.41 280.2 50.5 229.7
1971 15.0 33.8 5.70 5.70 0.00 303.0 55.3 247.7
1972 19.5 41.8 5.25 4.70 0.55 341.4 60.2 281.2
1973 34.4 69.4 8.02 6.50 1.52 418.9 68.1 350.8
1974 27.3 50.5 10.80 9.10 1.70 442.2 76.0 366.3
1975 25.5 43.1 7.86 9.80 -1.94 510.1 85.2 424.9
1976 20.2 32.0 6.84 6.40 0.44 590.4 97.0 493.4
1977 19.9 29.5 6.82 6.70 0.12 656.6 114.9 541.7
1978 25.2 34.9 9.06 7.30 1.76 783.7 131.9 651.8
1979 27.4 34.9 12.67 8.90 3.77 918.1 155.2 762.9
1980 16.1 18.8 15.27 9.00 6.27 1003.2 170.4 832.9
1981 26.9 28.6 18.87 9.70 9.17 1005.2 189.0 816.3
1982 23.4 23.4 14.86 : 6.40 8.46 977.8 203.7 774.2
1983 12.7 12.2 10.79 3.90 6.89 956.5 202.5 754.0
1984 32.3 29.8 12.04 3.70 8.34 847.7 190.7 657.0
1985 32.1 28.8 9.03 3.20 6.73 754.4 175.5 578.9
1986 38.2 33.4 10.30 2.95 7.35 695.8 157.4 538.4
1987* 43.2 36.3 10.75 2.90 7.85 712.0 141.0 571.0

Source: USDA, Financi

*Preliminary USDA esti

mates

“**IPD Implicit Price Deflator

jal Condition of U.S. Farmé, January 1, 1987.



1981 and 1982 (Melichar, January, 1984). The Midwest experienced the greatest
increases in land values and subsequently suffered the greatest decline.

Net investment in machinery, equipment, and buildings tripled during the 1970's
but fell by 25 percent from 1981 to 1985 (USDA, March, 1986). Net worth, in nominal
terms, for the entire sector fell from $833 billion in 1980 to $538 billion in 1986, a level
approximately equal to 1977 and indicating a loss of 25 percent of peak values.

Rents declined in most states reporting estimates in 1985 and 1986 (USDA,
August, 1985 and June, 1986). Land values declined more than rents causing rent-to-
value ratios to rise substantially in the Corn Belt, Lake States énd Northern Plains. The
largest decline in rents occurred in Nebraska and lowa where they fell 20 percent and 12
percent respectively in 1985. Melichar believes that lower land prices represent a major
long-term adjustment to a revised farm outlook of lower returns than those experienced in
the early 1970’s rather than a temporary phenomena caused by financial stress (Melichar,

Apiril, 1986).

Agricultural Debt

Nationally, farm debt rose an estimated 10 percent per year during the 1970’s.
However, land values appreciéted at a more rapid rate than did debt this caused
debt/asset (D/A) ratios for the agricultural sector to actually decline (Figure 1). The
decline in D/A ratios supported increased investment and borrowing through highly
leveraged financing. Farmers willing to borrow more freely made faster financial progress.

Soon both farmers and farm lenders learned this new lesson and as a result neither
considered the principle of increasing risk associated with higher D/A ratios.

During the 1970’'s farm debt expanded very rapidly, from $49 billion to $154
billion, or by 228 percent (Bullock, 1985). During the same period, net farm income or
repayment capacity increased by only 52 percent. Farm asset values increased at a rate

higher than debt thus causing the overall D/A ratio of the agricultural sector to actually
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decline (USDA, March, 1985). Since 1982, the level of farm debt has declined absolutely,
by 0.6 percent from its peak of $203 billion in 1982-83, and down another 1.8 percent to
$199 billion in 1983-84. Farm debt fell by $18 billion in 1986 and continued its decline
through 1987 as lenders tightened their credit policies (USDA, August 1987 and FRB
Chicago, January, 1988).

Total real estate debt for 1985 was estimated at $99 billion, down from $102.9
billion in 1984. This was the second consecutive yearly decline and the largest one year
decline in real estate debt since 1944.

In 1984, 81.1 percent of all U.S. farms had D/A ratios less than 0.4 and held 38.1
percent of total farm debt (Table ll). Conversely, 15.9 percent of all farms had D/A ratios
from 0.4 to 1.0 and held 48.8 percent of the $120.2 billion in operator debt in 1984. The
remaining 3 percent of all farms were technically insolvent and heid 13.1 percent of all
debt. Part time farmers (those with annual sales below $40,000) with D/A ratios less than
0.4 comprised 54.8 percent of all farms and held 8.1 percent of all farm debt. Forty-three .
percent of family farms, defined as those farms with $40,000 to $500,000 of sales each
year, accounted for 7 percent of all farms and held 31 percent of all farm debt.
Commercial farms with D/A ratios less than 0.4 comprised 26.3 percent of all farms and
held 30 percent of all farm debt.

Overall, part-time farms accounted for 62.2 percent of all farms and held 16.8
percent of all farm debt. Family farms accounted for 35.9 percent of all farms and held
66.2 percent of all farm debt. Large farms, those with more than $500,000 in annual
sales, accounted for 1.9 percent of all farms and held 17 percent of all operator debt.

In 1950, the agricultural sector debt to net farm income ratio was less than one
(USDA, January, 1986). By 1960 the ratio had risen to two and by 1970, to three. By
1982 the ratio was in excess of ten to one. In other words, the sector as a whole held
$10 of debt for every $1 of net farm income. This ratio showed some improvement in

1986 with the tremendous increase in government commodity program payments and



TABLE II

U.S. FARMS AND FARM OPERATOR DEBT BY DEBT/ASSET RATIO,
CASH-FLOW STATUS AND SALES, JANUARY, 1985

Cash-Flow Status
and Farm Size

D/A Ratio

Total All
Farms

Farms with Positive Cash Flows

Cash Flows

Percent of Farms
A1l
>$500,000

$40,000 TO $499,999

<$40,000

Percent of Debt

Al

>$500,000

$40,000 TO $499,999
<$40,000

<0.4 0.4 to 1.0

N W o
] [ ] ] L]
owrn;m

v

1.0

N O 0

49.6

36.2

Farms with Negative
Cash Flows

Percent of Farms
All

>$500,000

$40,000 TO $499,999
<$40,000

Percent of Debt

All

>$500,000

$40,000 TO $499,999
<$40,000

O W

c o o o
O N

50.4

63.8

Total A1l Farms

Percent of Farms
Percent of Debt

3.0

13

1

100.0
100.0

*Based on the 1084 Farm Costs and Returns survey estimate of 1.694
million farms. Farm operator debt for farm purposes based on the
survey estimate of $120.2 billion (USDA, 1985).



substantial declines in farm debt.
Interest Rates

Interest payments on the farm debt in 1984 were slightly <;ver $20 billion
compared with $3.2 billion in 1970 and $1.2 billion in 1960 (USDA, January, 1986). In
1960, interest was 4.4 percent of total operating expenses and by 1984 had grown to
15.1 percent of operating expenses. Interest expense was the fastest growing expense in
- the 1970’s and has now begun to decline (USDA, March, 1986). Fifty-three percent of
the increase in interest expense since the early 1970’s arose from expanded use of debt
financing.

The October 1979 decision by the Federal Reserve System to allow interest rates
to fluctuate greatly increased the financial risk exposure of the agricuitural sector.
Because of this policy change, the liquidity position of many farms was subjected to
.increased interest expense.

From 1970 until 1980, when agricultural debt more than tripled, real interest rates
varied from two percent to a negative 1.5 percent (USDA, March, 1985). In 1981, real
interest rates jumped to over 8 percent and basically remained at that level through 1985.
The prime rate incr_eased from around 7 percent in 1977 to over 18 percent in 1981
(Federal Reserve, August, 1980; December, 1981; February, 1983; February, 1986; March,
1987). The prime rate fell below 11 percent in 1983 and rose to 13 percent in 1984.
During 1985 the prime rate fell to 9.5 percent and fell further to 7.5 percent by December
of 1986, and rose to 8.5 percent in early 1988.

The average interest rate on agricultural loans from 1910 until 1974 held steady
between 4.5 percent and 6.5 percent (Ag Finance Databook, July, 1985). After 1975 the
interest rate on all agricultural loans increased to a peak of 18.5 percent in 1981. The
average rate decreased to 13.6 percent in 1983 and rose to 14.2 percent in 1984. The

average rate decreased to 13.1 percent by mid-1985 and USDA projections indicated
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further declines in 1986 and 1987. The rapid rise in interest rates in the late 1970’s and
early 1980's created serious liquidity problems for many heavily indebted farmers. As
both real and nominal interest rates have grown more of the farm’s cash receipts have_v
been consumed in paying interest expenses leaving fewer dollars to cover other
expenses. Even though interest rates have improved since 1984, interest rates still
exceed the average rate of return to assets on many farms resulting in the continued

erosion of the farm’s equity base.

Net Cash Flow

Table Il shows that 49.6 percent of all farms had positive total net cash flows in
1984 and held 36.2 percent of all operator debt (USDA, March, 1986). Conversely, 50.4
percent of all farms had negative cash flows and held 63.8 percent of all operator debt.

Eighty percent of all farm firms had D/A ratios less than 0.4 and 46.6 percent of
these farms also had negative cash flows. Two-thirds of farms with D/A ratios greater
than 0.4 experienced negative cash flows. Forty-three percent of family farms, which
comprised seven percent of all farms, had negative cash flows in 1984. Commodity
prices would need to increase an average of 32 percent to restore positive cash flows to
family farms (USDA, March, 1985). Three percent of farms were technically insolvent but
25 percent of these had positivé cash flows (USDA, March, 1986).

Crop and livestock farms basically showed financial stress in equal proportions in
1984 of 10-15 percent. Twenty-five percent of dairy farms showed financial stress. Crop
production expenses decreased by 3 to 5 percent in 1985 from their peak of 1984 and
declined again in 1986. However, receipts declined 1 to 3 percent in 1985 and another 3
to 7 percent in 1986. The decline in receipts offset lower production costs.

In 1984 net farm income reached a record $34.5 billion. In 1985 farm income fell
by 20 percent and in 1986 fell tb $25 billion. Estimates suggested that net farm income

would rise by eight percent in 1987 (USDA, March, 1987).



Performance Under the Present

State of Financial Stress

Farm sector income and cash flow shbwed substantial improvement in 1986 due
largely to lower costs of production and higher Government support program payments.
Preliminary estimates put 1986 net farm income in the $38 billion dollar range, up from
$32 billion earned in 1985. Farm debt declined in 1986, but farm asset values,
particularly land values, continued to fall, but at a slower pace than in previous years
(USDA, January, 1987).

The material in this section relies heavily on the 1986 Farm Costs and Returns
Survey administered by the USDA (USDA, January, 1987). Indications are that 39 percent
of all farms entered 1987 debt free, and another 39 percent had debt asset ratios less
than 40 percent. At the beginning of 1987, as was the case in 1986, 21 percent of farms
reported debt/asset ratios greater than 40 percent. The percentage of debt held by
these highly leverage farmers remained steady at about 66 percent of all debt. The
percentage of debt owed by farms with D/A ratios greater than 1 declined from 16
percent in 1985 to 14 percent in 1986. The highest D/A ratios were among farms with
sales greater than $250,000, cash grain farms, and farms in the Lake States and Northern
Plains.

As the data indicate, some degree of financial stress continues to exist for many
farmers and that even with massive Government program outlays other solutions to the
problems of certain high risk farm groups are needed.

Information required to analyze the financial performance of farm businesses can
be derived from the farm’s income and cash flow statements and its balance sheet.
These tools provide the basis for evaluating the profit, liquidity, and solvency positions of

the farm business.

11



Assessing Farm Financial Performance

Financial performance of individual farm operations can be assessed by
evaluating the relationship between measures of income and relative debt positions
(USDA, January, 1987). The liquidity or cash flow of an operation can be assessed from
a cash-based measure of income. This measure should reveal the operations ability to
meet current debt commitments and pay family living expenses. The USDA farm cost
and returns data are used to calculate cash operating income which in turn is used to
represent the liquidity position of farms represented in the survey. Profitability is
assessed through net cash household income and net farm income which give a longer
term assessment of the operations ability to generate profits. Solvency’as measured
through the D/A ratio reflects owner equity and indicates the degree of financial risk
associated with the operation. Solvency can also be measured by owners equity and the
leverage ratio (D/E) provides an alternative measure of financial risk. Under certain
‘business conditions farm businesses with very large D/A ratios generate enough cash
flow to service all commitments while some operations with low D/A ratios may have
either low or negative earmnings. 1"he farm’s ability to make debt work for -it is often

dependent on factors such as obtaining economies of size or scale.
Income Measures

The following section is a comparison of USDA income measures. Income
generated by farm businesses and households during calendar year 1986, is examined
with two measures (USDA, January, 1987). The first income measure is net cash
household income (NCHI). NCHI is derived by adding family nonfarm income to net cash
farm income and deducting an estimate of principal repayments and a family living
allowance. NCHI is an estimate of the farm business’s net cash flow.

The second income rﬁeasure is net farm income (NFi). Net farm income provides

a calendar year measure of the net value of agricultural production regardless of

12
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disposition and indicates the profit or loss associated with current production. NFI is
constructed by adjusting gross cash income to reflect changes in inventory values while
incorporating nonmoney income components and subtracting total operating expenses

which include both interest and depreciation of capital stock.

Solvency Measures

Debt/asset ratios are constructed from survey data to determine the solvency
position of the farm business (USDA, January, 1987). This measure reflects the risk of
the farm operator's ﬁnan_cial structure or equity of the farm business. It is calculated by
taking the total operator debt outstanding as of January 1, 1987, divided by the

operator’'s estimate of current market value of all owned assets of the farm business.

Income and Solvency Classifications

The farm’s relative financial health classification is based on its combined liquidity
and solvency status. Income and solvency measures provide the basis for classifying
farm businesses and households into one of four categories of financial health (USDA,

January, 1987).

Favorable - Positive income, D/A ratio < 0.40. These farms, which demonstrate

both low to moderate levels of debt and positive returns, are in good short-term financial
positions and are considered financially stable. These farms are poised to take

advantage of possible investment and expansion opportunities.

Marginal income — Negative income, D/A ratio < 0.40. These farms/househoids

generally face an earnings problem. Any financial difficulties are more likely related to
current business decisions and results rather than to the financial riskiness of past
decisions. Current earnings deficiencies can be alleviated with increased borrowing or

sales of assets, both of which convert equity to cash. The resulting additional debt
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service burden of decreased equity base could accelerate cash flow problems and

increase financial risk.

Marginal solvency -- Positive income, D/A ratio > 0.40. Farms/households in this

category are generating positive returns despite higher debt service requirements. While
not experiencing short-term cash income difﬁeulties, they are susceptible to economic
changes that would prevent them from meeting existing cash commitments. At current
asset values, their equity is insufficient to serve as security for additional borrowing to
meet shortrun cash needs. Many of these operations may be relying on participation in

Government programs to generate current earnings.

Vulnerable - Negative income, D/A ratios > 0.40. These farms are both highly

leveraged and demonstrate income deficiencies which greatly increase their vulnerability
es viable business operations. These operations do not generate sufficient income
either to meet current expenses or to reduce existing indebtedness. The highly
leveraged positions of these units may be due to declining asset values, increased
indebtedness to meet past expansion needs or cash operating shortfalls, or a
combination of these factors. Regardless of the evolution of financial circumstances
leading to their current highly leverage position, these farmers may be forced to rely on
debt restructuring/forgiveness to continue operating. Even then, cash earmings may not
service additional debt.

Farms that are in a favorable position by one income measure will not necessarily
be in a favorable position by the other measures. Some measures may understate the
financial difficulties of highly leveraged operations to the extent that debt repayment is
excluded. The favorable position of one income measure relative to another will depend
on the importance of farm production in total family income, and the magnitude of

nonmonetary adjustments to income.
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Overview of Net Cash Household Income

and Solvency Positions

Net cash household income and solvency figures can be used to describe the
liquidity performance of the agricultural sector by sales, region and farm type. Over 47.4
percent of farm households were in a *favorable* income/solvency position in 1986
compared with 44 percent in 1985 (Table Ill). Of these farms, 62 percent had sales of
less than $_40,000. Forty-eight\ percent of all farms with sales above $500,000 were in this
income/solvency position in 1986.

Forty-two percent of farms were in a *marginal* financial position. Of this group,
43 percent had no debt and negative NCHI and were predominately small farm
operations. Only 27 percent of marginal farm households indicated having solvency
problems, while the remaining 73 percent could not meet family living, debt service and
operating expenses out of current farm and nonfarm income. Because of increased
investment which resuited in economies of size, farms with high debt loads tendgd to be
economically larger than farms with cash flow problems. Because of higher turn-over
ratios-farms with high debt loads did not automatically experience cash flow problems.
Marginal farm households (farms with both marginal income and marginal solvency
positions) accounted for 42 percent of total operator debt outstanding as of January 1,
1987 (USDA, January, 1987).

In 1986, 10.5 percent of farm households were in a vulnerable position compared
with i1.2 percent in 1985 (USDA, January, 1987). Twenty-one percent of these
vulnerable farm households were technically insolvent in 1986. The percentage of
operator debt held by farms in the vulnerable classification declined to 35 percent and

about 40 percent of the vulnerable farm households had sales of less than $40,000.



TABLE III

FARM HOUSEHOLDS: NET CASH INCOME POSITION AND DEBT
SITUATION BY LIQUIDITY/SOLVENCY CLASS
AND DEBT/ASSET RATIO

Debt/Asset Ratio

---------- Favorable--------eu-- -----Marginal Solvency-----
Farms with positive 0.01 to 0.11 to 0.41 to 0.71 to Over All
net household income No debt 0.10 0.40 0.70 1.0 1.0 Farms

‘ 1,000 Farms :
Number of Farms 316 159 239 110 36 21 881

Percentage of all ' Percent

Farms (by sales):
$500,000 or more .22 .21 .46 .31 .12 .09 1.42
$40,000 to $499,999 4.93 4.35 7.80 3.73 1.50 .91 12.21
Less than $40,000 15.81 6.02 7.61 3.28 .80 .38 33.90
A1l Sizes 20.96 10.58 15.87 7.32 2.41 1.39 58.52

Percentage of all Percent

Debt (by sales):

$500,000 or more 0 .54 2.99 3.33 2.95 1.27 11.08

$40,000 to $499,999 0 1.80 12.70 10.64 5.73 3.17 34.04

Less than $40,000 0 .80 3.82 3.33 - 1.19 .45 9.59

A1l Sizes 0 3.15 19.51 17.30 9.87 4.89 54.71
Billion Dollars

Total Debt 0 3,099 19,216 17,043 9,721 4,815 53,895
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TABLE III (CONTINUED)

Debt/Asset Ratio

-------- Marginal Income-------- ~====---Vulnerable---------
Farms with negative 0.01 to 0.11 to 0.41 to 0.71 to Over All

net household income No debt 0.10 0.40 0.70 1.0 1.0 Farms

1,000 Farms
Number of Farms 270 77 , 119 85 39 34 625

Percent
Percentage of all
Farms (by sales):

$500,000 or more .02 .04 .14 .14 .07 .02 .43
$40,000 to $499,999 1.45 1.00 3.09 2.97 1.64 1.13 12.29
Less than $40,000 16.48 4.07 4.67 2.55 .87 1.12 29.77
A1l Sizes 17.95 5.12 7.89 5.66 2.58 2.27 41.48

Percentage of all Percent

Debt (by sales):
$500,000 or more 0 .16 1.18 2.78 1.24 .96 6.32
$40,000 to $499,999 0 .43 5.561 - 10.56 7.02 5.92 29.45
Less than $40,000 0 .55 2.43 3.33 1.08 2.10 9.52
A1l Sizes 0 1.14 9.13 16.70 9.34 8.98 45.29

. 3 -Billion Dollars
Total Debt 0 1,120 8,992 16,454 9,199 8,846 44,611

1986 Farm Costs and Returns Survey
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Liquidity/Solvency Analysis by Sales Class

The percentage of farm households in a vulnerable position declined between
1985 an 1986 for farms in the $500,000 and over, 100,000 to $249,999, and $10,000 to
$19,999 sales classes, and was unchanged for the remaining sales categories (Figure 2).
Still according FCRS data, one in six farm households associated with farms in the
$40,000 to $499,999 sales range were in a vuinerable position. The distribution of
marginal farm households indicates that larger farms (sales above $40,000) had more

debt related problems while smaller households had trouble generating cash flow.

Liquidity/Solvency Analysis by Farm Type

Cash grain, tobacco and cotton, and dairy were the only farm types with more
than 10 percent of households in a vulnerable position (Figure 3). The percentage of
farm households in a vulnerable income/solvency position rose between 1985 and 1986
for cash grain, tobacco and cotton, and nursery and greenhouse operations, but declined
for all types of livestock operations (USDA, January, 1987). It is of special importance to
this research that the number of cash grain farms in the vulnerable classification was
approximately 18 percent with an additional 20 percent in the Marginal solvency
classification. Research indicates that cash grain farms will continue to suffer both
liquidity and solvency problems in the near future (USDA. August, 1987). All farm types,
other than poultry, in a marginal household income and solvency position in 1986 tended
to have more cash flow difficulties than soivency problems. Many of these farm types
receive sizeable government program subsidies making them even more vulnerable to

policy decisions originating in Washington.
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Sales class
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Source: USDA, 1986 Farm Cdsts and Returns Survey.

Figure 2. Distribution of Farms Within Sales Classes by Net
Cash Household Income and Solvency Position
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Source; USDA, 1986 Farm Costs and Returns Survey.

Figure 3. Distribution of Farms Within Farm Types by Net Cash
Household Income and Solvency Position
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Liquidity/Solvency Analysis by Region

The regional distribution of farm households by income/solvency position is given
in Figure 4. In both 1985 and 1986, the Northern Plains and Lake States had the largest
portion of farms in a vulnerable position. This reflects the relatively large debt
commitment of farms in this region and smaller amounts of off-farm income. Farm
households located in the Northeast and Pacific regions had the highest percentage of
farms in’ a favorable income/solvency position.

In the Southern Plains region, which includes Oklahoma, the percentage of farms
in a vulnerable income/solvency position increased slightly in 1986 to approximately 10
percent as did the percentage of farms in the marginal solvency position. The
percentage of farms in the marginal income position improved as did the percentage of
farms in the favorable income/solvency position. These improvements were due largely to
increased government outlays during 1986 for grains and cotton. While those
income/solvency positions which continued to worsen (approximately 20 percent of all
farms in the region) indicate the need for solutions to financial stress other than

increased government payments.

Overview of Net Farm Income and Solvency

Evaluation of farm business earnings based on net farm income reveals that 68
peréent of farms were profitable in 1986 (Table IV). The remaining 32 percent of farm
businesses operated at a net loss when earnings were adjusted for depreciation, changes
in inventories, and nonmoney income. Thirty-three percent of farms with sales less than
$40,000 had negative net farm incomes, while only 28 percent of farms with sales above
$40,000 were in this position. FCRS data indicate that changes in inventory and other
nonmoney income items more than offset the charges for depreciation of machinery,
equipment, and other farm capital, leaving a higher percentage of farms in a positive

income situation (USDA, January, 1987). The most improvement in the percentage of



Region
Northeast

Lake States
Comn Beit
Northern Plains
Appalachia
Southeast
Delta

Southern Plains
Mountain

Pacific

1985 E
1986 |
1985 [
1986 |:
1985 F
1986 |
1985 [
1986 |
1985 [
1986 [
1985 [

1986

1985 |
1986 |:
1985 |:
1986 |:
1985 |
1986 |:

1985

1986 |

Vuinerable - Marginal solvency u Marginal income ':I Favorable

L | |

0 20 40 60 80

Percent
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Figure 4. Distribution of Farms Within Regions by Net Cash
Household Income and Solvency Position
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TABLE IV

FARM HOUSEHOLDS: NET FARM INCOME POSITION AND DEBT
SITUATION BY LIQUIDITY/SOLVENCY CLASS
AND DEBT/ASSET RATIO

Debt/Asset Ratio

---------- Favorable------------ -----Marginal Solvency-----
Farms with positive 0.01 to 0.11 to 0.41 to 0.71 to Over. All
net household income No debt 0.10 0.40 0.70 1.0 1.0 Farms

1,000 Farms

Number of Farms 451 171 234 108 39 27 1,031

Percentage of all ' Percent

Farms (by sales): ‘
$500,000 or more .20 .20 .40 .34 .13 .08 1.34
$40,000 to $499,999 5.12 4.16 8.07 4.27 1.92 1.20 24.73
Less than $40,000 24.66 6.96 7.06 2.65 .55 .52 42.40
A1l Sizes 20.97 11.32 15.53 7.25 2.60 1.80 68.47

Percentage of all : Percent

Debt (by sales):
$500,000 or more 0 .48 2.62 4.14 1.68 1.14 10.07
$40,000 to $499,999 0 1.68 12.52 11.79 7.58 4.79 38.36
Less than $40, 000 0 .79 3.40 2.29 .53 1.14  8.15
A1l Sizes 0 2.96 18.54 18.23 9.79 7.07 56.58

Billion Dollars
Total Debt 0 2,913 18,259 17,960 © 9,639 6,961 55,732

¥4



TABLE IV (CONTINUED)

Debt/Asset Ratio

-------- Marginal Income-------- ~-------Vulnerable-----=---
Farms with negative 0.01 to 0.11 to 0.41 to 0.71 to Over All
net household income No debt 0.10 0.40 0.70 1.0 1.0 Farms

1,000 Farms

Number of Farms 135 66 124 86 36 28 475

'Percentage of all | Percent

Farms (by sales):
$500,000 or more .05 .05 .20 12 .06 .03 .50
$40,000 to $499,999 1.26 1.19 2.81 2.43 1.22 .84 9.76
Less than $40,000 7.64 3.14 5.21 3.18 1.11 .98 21.27
A1l Sizes 8.94 4.38 8.23 5.73 2.39 1.86 31.53

Percentage of all Percent

Debt (by sales):
$500,000 or more 0 .22 1.55 1.96 2.51 1.09 7.33
$40,000 to $499,999 0 .55 5.70 9.41 5.17 4.30 25.13
Less than $40,000 0 .56 2.85 4.39 1.74 1.41 10.96
A1l Sizes 0 1.33 10.10 15.77 9.42 6.80 43.42

Billion Dollars

Total Debt 0 1,306 9,950 15,537 9,280 6,701 42,774

1986 Farm Costs and Returns Survey
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farms with positive income was for small farms with sales below $40,000. These farms
have both relatively small amounts of depreciation and a large share of total farm
earnings from adjustments for noncash sources. Commercial farms, like the one being
analyzed in this study, increased their share of farms with negative net farm incomes.
These farms likely had large depreciation charges and perhaps sales from inventory.

FCRS data analysis examined the relationship between net cash farm income and
net farm income and found that 31 percent of farm businesses with positive NF! did not
cover cash operating expenses (including interest) out of current sales. Over 48 percent
of farms with sales less than $40,000 were in this position demonstrating the dependence
of small farm operators on non-farm income as a source of business earnings.

Using net farm income to measure earnings showed that 57 percent of farms
were in the most favorable long-term income/solvency position (Table IV). These farms
were holding about 22 percent of total debt owed by operators in 1986.

Using NFi to measure earnings indicafes that 33 percent of farms were in a
marginal income/solvency position. Approximately 46 percent of farms with sales above
$500,000 were in this margihél financial situation, about the same as in a favorable
situation. Within this group of marginal farms, 35 percent had solvency problems (USDA,
January, 1987).

Ten percent of farms were in the most vulnerable income/solvency position in
1986. Large farms accounted for 47.7 percent of farms in this situation. This probably
occurs because charges for depreciation on larger commercial farms is larger than

adjustments for inventories and home consumption of products.

Analysis by Sales Class

Sales classes with the largest percentage of farms in a vulnerable financial
position, using the net farm income/solvency criteria, were those between $40,000 and

$499,000 (Table V). Both larger and smaller sales classes had a smaller percentage of



TABLE V

DISTRIBUTION OF FARM OPERATORS WITHIN SALES CLASSES BY
NET FARM INCOME AND SOLVENCY POSITION

------- Income/Solvency Position-------

Marginal Marginal All
Sales Class Favorable Income Solvency Vulnerable Farms
------------------------ Percent---ec-cccceccccacaaa-
$500,000 or
over 43.32 16.04 29.54 11.10 100.00

$40,000 to

$99,000 51.30 16.09 19.42 13.19 100.00
$20,000 to '
$39,999 : 61.10 19.07 10.12 9.71 100.00
$10,000 to

$19,999 59.05 24.79 6.16 10.00 100.00
$9,999 or

less 61.18 26.96 4.51 7.36 100.00

Source: 1986 Farm Costs and Returns survey
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farms in a vulnerable position. Farms with sales over $40,000 still appear to have more
problems with their debt position than their income capability. Moreover, nearly 60
percent of farm businesses with sales below $40,000 had positive net farm incomes and
low debt levels in 1986; 50 percent of farms with sales between $40,000 and $250,000

aiso fell into this position (USDA, January, 1987).

Analysis by Farm Type

When earnings are measured by net farm incomes, only other livestock
operations had fewer than 50 percent of farm businesses in the most favorable financial
position (Table VI). In addition, one in six cash grain farms was classified as vulnerable
under this criteria, the highest of any farm type. Two reasons are given for this poor
showing. First, cash grain farms have a large depreciation charge due to their large
machinery investment. Second, they also drew down inventories in 1986 to reduce debt
(USDA, January, 1987). Once agéin this information points to the need for other
solutions to financial stress for cash grain (wheat) farms such as those frequently found

in Oklahoma.

Analysis by Region

The distribution of farms with negative net farm income and D/A ratios above 0.40
'ranged from 5 percent in Appalachia to 14 percent in the Lake States (Table Vil). The
Lake States, Northern Plains, and Corn Belt had the largest shares of farms both in a
vulnerable position and with positive net farm income but high debt loads in 1986. Over
50 percent of farms were in a favorable net farm income and solvency poéition in all
regions except for the Southern Plains and the Mountain region.

Specifically in the Southern Plajns 49 percent of farms were in the favorable

income/solvency position and 10 percent were in the vulnerable classification.
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TABLE VI

DISTRIBUTION OF FARM OPERATORS WITHIN FARM TYPES BY
NET FARM INCOME AND SOLVENCY POSITION

----- Income/Solvency Position-------
Marginal Marginal All
Sales Class Favorable Income Solvency Vulnerable Farms

Tobacco and

Cotton 65.54 13.93 10.81 9.72 100.00
Vegetable,

Fruit & Nut 58.47 24.97 7.40 9.16 100.00
Nursery &

Greenhouse 77.13 8.68 11.64 2.56 100.00
Other Crop 52.81 28.83 9.47 8.88 100.00
Beef, Hog &

Sheep 59.31 25.95 7.82 6.92 100.00
Dairy 58.27 10.69 19.92 11.12 100.00
Poultry 59.52 8.34 23.55 8.59 100.00
Other

Livestock 47.88 34.59 5.54 11.98 100.00

Source: 1986 Farm Costs and Returns Survey



TABLE VII

DISTRIBUTION OF FARM OPERATORS WITHIN REGIONS BY
NET FARM INCOME AND SOLVENCY POSITION

------- Income/Solvency Position-------

Marginal Marginal A1l

Sales Class Favorable Income Solvency Vulnerable Farms

------------------------ Percent---ce-cecccncccnaan-a-
Northeast 64.00 21.58 8.15 6.27 100.00
Lake States 50.85 17.56 17.89 13.70 100.00
Corn Belt 56.81 17.96 13.55 11.68 100.00
Northern Plains 51.95 15.20 19.97 12.89 100.00
Appalachia 72.62 15.49 6.50 5.39 100.00
Southeast 59.71 23.47 9.19 7.63 100.00

Delta 53.93 26.73 9.13 10.20 100.00

Mountain ' 49.53 31.29 10.59 8.60 100.00
Pacific 57.77 25.22 8.74 8.27 100.00

Source: 1986 Farm Costs and Returns Survey
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Current Financial Condition in Oklahoma

A Farm Finance Survey of farmers and ranchers in Oklahoma concluded there is
serious financial stress in Oklahoma (Plaxico and Tilley, 1986). However it is believed that
the degree of financial stress in Oklahoma is less than that of other areas in the U.S.
agricultural sector. The suggested reason is that land values in Oklahoma rose less
during the 1970’s than in other areas and thus the subsequent decline in asset values
has been less severe.

Table VIl contains data classified by type of farm/ranch, primary location within
the state and by D/A ratio. Farms are classified as primarily wheat or cattle if more than
70 percent of gross receipts resulted from the sale of wheat or cattle respectively.
Farm/ranch location is classified as being located primarily in western, central, or eastern
Oklahoma. The D/A ratio simply measures the financial position of the farm/ranch in
terms of percentage of assets pledged as collateral on existing debt.

Table IX summarizes the average financial position of ali survey respondents as of
January 1, 1987. The average age of the nondebt respondent is 63, compared with 56
for the lightly leveraged group and 50 for the highly leveraged group. On average the
respondents own 536 acres and operate a total of 1,003 acres. Operators with no debt
report an average of 834 acres operated compared with 1478 acres for operators with
D/A ratios greater than 0.7 percent.

Average total asset value for all respondents is $420,698. Average real estate
assets account for approximately 69 percent of average total assets. Real estate
constitutes a larger portion of asset value for wheat farms at 78 percent. The units with
no debt reported the smallest value of assets owned, but asset values vary little between
other D/A categories. Outstanding debt on December 31, 1985 averagéd $78,046, with a
range of zero to $337,116. Thus, the difference by D/A ratio is in the mode of finance

(Debt vs. Equity), not the total value of resources owned. The average net worth for
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TABLE VIII

AVERAGE FARM FINANCIAL POSITION BY CROP REPORTING DISTRICT,
TYPE OF FARM, AND GROSS SALES, BASED ON 995 RESPONDENTS,
OKLAHOMA, JANUARY 1987

Item North Central Type of Farm Gross Sales
Counties - > 50% . >b0% $100,000 to $250,000
of Oklahoma Cattle Wheat $249,999 to $499,999

Number of Farms 131 221 543 145 63

Age of Operator 57 57 59 53 51

Years Operated a Farm 31 31 32 30 20

Acres Operated 1,134 986 1,374 1,913 3,170

Total Assets $382,611 $350,949 $440,762 $673,435 $994,410

Total Debts 123,512 80,536 91,787 172,022 286,188

Equity 259,099 270,413 348,975 501,403 708,223

Debt/Asset Ratio .32 .23 21 .26 .29

Gross Sales $ 54,764 $ 84,635 $158,972 $337,380

Total Cash Farm Inc. $111,680 84,234 95,250 92,464 386,315

cash Expenses 69,928 52,670 61,019 22,233 253,654

Net cash Farm Inc. 41,752 31,564 34,231 70,232 132,662

Total Wages 10,824 11,604 12,970 8,677 7,565

Off-Farm Inc. 22,597

Total Off-Farm Inc. 22,759 26,216 21,698 20,347

Total Cash Inc. 64,349

Return on Assets 10.9 9.0 7.8 10.4 13.3

Return on Equity 16.1 11.7 9.8 14.0 18.7
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TABLE VIII (CONTINUED)

Item North Centrai Type of Farm | Gross Sales

Counties > 50% © o >h0% $100,000 to $250,000
of Oklahoma Cattle .. Wheat $249,999 to $499,999

% of Farms 13.2 22.2 54.6 14.6 6.3

% of Acres Oper. 12.2 18.0 61.5 22.9 16.5

% of Assets 12.0 18.5 57.2 23.3 15.0

% of Debts 17.6 19.3 54.1 27.1 19.6

% of Gross Sales 13.3 14.4 54.6 27.4 25.3

% of Net Farm Inc. 15.3 19.5 52.1 28.5 23.4

% of Off-Farm Inc. 12.7 21.6 61.0 13.5 5.5

Source: Oklahoma Farm Financial Survey, 1987
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TABLE IX

AVERAGE FARM FINANCIAL POSITION BY DEBT/ASSET RATIO,
BASED ON 995 RESPONDENTS, OKLAHOMA,
JANUARY 1987

Item None <.4 4-.7 >.7 All
Number of Farms 413 364 144 74 995
Age of Operator 63 56 50 39 58
Years Operated a Farm 35 31 25 31

Acres Operated 834 1,549 1,355 1,478 1,219
Total Assets $322,188 $535,177 $438,528 $372,681 $420,698
Total Debts 0 92,618 232,838 337,116 92,651
Equity . 322,188 422,559 205,690 35,565 328,046
Debt/Asset Ratio 0 .17 .53 .90 .22
Gross Sales $ 43,062 $103,693 $130,126 $133,641 $ 84,579
Government Payments 5,669 14,480 17,664 22,630 11,890
Government Loans 1,195 8,559 10,982 9,434 5,922
Total Cash Farm Inc. 49,926 126,732 158,772 165,755 102,391
Net Cash Farm Inc. 19,276 46,737 50,951 45,640 35,867
Total Wages 88,087 13,037 17,529 15,847 11,841
Mineral & Invest Inc. 5,299 4,781 6,500 3,893 5,179
0ff-Farm Inc. 23,143 22,435 27,905 21,419 23,445
Return on Assets 6.0 0.7 11.6 12.2 8.5
Return on Equity 6.0 10.6 24.8 128.3 10.9
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TABLE IX (CONTINUED)

Item None <.4 A-.7 >.7 All

% of Farms 41.5 36.6 14.5 7.4 100.0
% of Acres Oper.. 28.4 46.5 16.1 9.0 100.0
% of Assets 31.8 46.5 16.1 9.0 100.0
% of Debts 0.0 46.5 15.1 15.1 100.0
% of Gross Sales 21.1 44.9 22.3 11.8 100.0
% of Net Farm Inc. 22.3 47.7 20.6 9.5 100.0
% of Off-Farm Inc. 41.0 35.0 17.2 6.8 100.0

Source: Oklahoma Farm Financial Survey, 1987
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respondents is $328,046, ranging from a low of $35,565 for the highly leverage group to
$322,188 for the lightly leveraged group.

Net cash farm income, defined as the difference between gross cash farm
receipts and cash farm expenses, averages $35,867 and ranges from a low of $19,276 for
the no-debt group to $45,640 for the highly leverage group. The fact that the more
highly leveraged farmers had higher average net cash incomes indicates that many of
them may be receiving adequate cash flow to handle their high debt loads.

Off-farm ihcome is important in all D/A categories with respondents reporting an
average of $23,445. Average earned income is $13,655. There is no difference in the
off-farm income reported by the less than 0.7 D/A groups, but the most highly leveraged
group reports somewhat higher off-farm income. Due to large oil and gas incomes,
producers in western Oklahoma reported significantly higher off-farm incomes than any
other group.

In percentage terms, the zero debt group constitutes 41.5 percent of the
respondents, accounts for 28 percent of the acres operated and receives 22.3 percent of
the net cash income. In cohtrast. the highly leveraged group constitutes 7.4 percent of
the farms, operates 9 percent of the Iand, owns 6.6 percent of the assets, owes 27.1
percent of the debt, and receives 9.5 percent of the net cash farm income of the entire
group.

Forty-five percent of respondems report no farm debt as of December 31, 1986.
As for the others, 35 percent report D/A ratios between zero and 0.4; 11 percent repért
D/A ratios in the 0.4-0.7 range; and 9 percent report D/A ratios greater than 0.7. Analysis
indicates that a significant number of the highly leverage respondents are insolvent. That
is, liquidation of the assets would not retire the debt.

Consideration of the ratio of net income to debt indicates to some extent the
relative debt repayment capacity of various operations. In effect, two sources of income

are available to meet cash flow requirements: farm income and off-farm income. When
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farm income is considered alone, average annual net farm income equals 26 percent of
the average debt. If both farm and non-farm income are considered, average incomé

equals 60 percent of the average debt. If $15,000 annual living expenses are assumed,
the ratio of total income to debt drops to 40 percent and the ratio of net farm income to

debt drops to 7 percent.
Summary

In summary, the economic condition of agricuiture has declined in absoiute terms
and relative to most other sectors since 1981 (USDA, March, 1986). The reél value of
farm assets has declined by nearly one-haif since 1981, causing a loss of approximately
$250 billion in equity by April of 1985. During 1985, net farm income declined 20 percent
from its record peak the year before and is projected to drop another 8 percent in 1987
(USDA, March, 1987). Real net cash incomes of the sector are projected to decline as
they have since 1979. In the third quarter of 1987, the Seventh Federal Reserve District
reported farmland values increased 3.3 percent‘ indicating a possibie turn around (FRB
Chicago, November, 1987).

By 1986 the farm sector ﬁnahcial profile reflects mostly improved liquidity,
profitability and solvency. These improvements signal that the farm economy may be
recovering after several years of relatively low commodity prices, declining farm exports,
plunging farmiand values, and high debt loads. In 1986, most farmers earned enough to
meet principal and interest payments, reduce debt outstanding and meet other financial
commitments. However data varied widely by farm size type and region as continued
foreclosures and debt restructuring by lenders indicate that not all farmers are sharing
equally in the recovery. Results indicated that highly leveraged farmers still held roughly
66 percent of all debt indicating the continued need for research into the area of |

alleviating financial stress.



According to the 1986 Farm Financial Survey, Oklahoma producers are faring
better than their national counterparts. This is mainly a result of smaller increases in real
estate values and subsequently smaller declines. Forty-one percent of farmers reported
no debt as of December 31, 1985. For the others, 35 percént reported D/A ratios

between zero and 0.4; 11 percent reported D/A ratios between 0.4 and 0.7; and 9
percent reported D/A ratios greater than 0.7. After a moderate rate of increase during the
1960's, followed by a rapid rate increase during the 1970’s and early 1980’s, farm debt in
Oklahoma appears to be declining (Plaxico, June, 1986). The decline likely reflects a
diligent effort of both lenders and borrowers to reduce D/A ratios as well as equity

infusions associated with property transfers.
Probiem Statement

Stated succinctly, the short run concern of financially stressed operators is that
their debt servicing requirements exceed their current repayment capacity. The 1970's
brought together a unique combination of events that made borrowing in agriculture
extremely attractive. From a financial investment standpoint returns on assets grew to
over 17 percent per year when capital gains were included. Debt loads were assumed
under the premise that such growth in the value of assets would continue. Because of
the annual increases in land values, little attention was given to whether or not the farm
plan could cash flow. Borrowers and lenders alike followed the philosophy of *spend now
- pay later".

Significant changes have occurred in the financial environment of agriculture
during the last few years. Farm incomes have undergone substantial declines since the
late 1970’s while debt use continued to grow. Up until 1982, the result was historically
high debt loads as measured by the debt to income ratio of approximately ten to one
(USDA 1982). Along with this higher debt load, interest rates rose dramatically in real

terms: the relative importance of interest as a percentage of all cash expenses almost
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doubled from the mid-1970’s up through 1984 (USDA 1984).

Farmers also restructured their balance sheets during the 1960’s and 1970's,
which reduced their liquidity and consequently their ability to service debt (USDA 1980).
Finally, the downside risk in agriculture increased. Although farm incomes were volatile in
the 1970’s, government assistance such as ASCS disaster and FHA Emergency Loan
programs and the opportunity to refinance on appreciating land values provided
protection from volatile incomes (Boehjle and Eidman). The *safety valve® of monetizing
capital gains to cover debt servicing problems is no longer available because interest
rates are higher and what had been capital gains have been turned into sizeable capital
losses that only recently began to level off (1986-87).

An American Bankers Association survey conducted in 1982 indicates that
approximately 20 percent more farmers than normal discontinued their operations
between June 1981 and June 1982 (Herr, 1982). The changes in the financial
environment of agriculture and their impact on farm viability suggest the need to focus
farm finance research efforts toward insuring farm survival.

Assuming that insuring farm survival is the primary objective of any suggested
abatement to financial stress then a target farm needs to beA specified and performance
criteria developed to evaluate the effectiveness of suggested abatements to financial
stress. Research is needed to determine the effects of these abatements on the

profitability, liquidity and solvency positions of the agricultural firm.
Objectives

The main objective of this study is to evaluate the improvement in financial
performance of the suggested abatements to financial stress for a typical wheat and
stocker operation in Northcentral Oklahoma. Specific objectives are:

1. Summarize the current financial conditions of farmers in America and
Oklahoma specifically.
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2. Develop financial performance criteria to evaluate proposed financial
stress abatements.

3. Develop a whole-farm scenario for the Northcentral area of Oklahoma and
construct a spreadsheet simulation of the farm scenario over a five year
analysis period.

4, Investigate the impact of probable abatements to financial stress on the
financial performance of the farm.

5. Investigate the success of Chapter 12 bankruptcy as an alternative to farm
liquidation.
In Chapter Il an overview of completed research is conducted to investigate the

current incidence of financial stress.



CHAPTER |
LITERATURE REVIEW

Because the current episode of farm financial stress is a relatively recent
phenomena, little comprehensive research has been completed. The research that has
been completed is primarily of three types. The first type provides a financial perspective
on agriculture and discusses the severity of farm financial stress in addition to suggesting
possible abatements to the financial stress phenomena. The second group of studies
employs various statistical grouping techniques to further classify the extent of farm
financial stress by location, size, and type of farming enterprise. The third group of
studies investigate the merits of proposed abatements to farm financial stress at the farm

level using farm simulation modeling techniques.
Problem Discussion Studies

These studies are general in nature as they attempt to correlate the various
causes of the farm financial crisis. These studies also contribute a considerable amount
of understanding about the impacts of financial stress on each of the respective areas of
the agricultural economy (Chicoine, 1987; Ginder, 1987; Stone, 1987; Melichar, 1987;
Harshbarger and Chite, 1987). In this study focus is given to those contributions relating
directly to the farm business portion of agriculture. All of the USDA reports and many
other of these studies have already been cited in Chapter | as evidence of the farm
financial crisis. Therefore, this section is devoted to those studies which either gave
important insights into the nature of the problem or which proposed testable solutions to

the problem of farm financial stress.
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According to Harl, the central problem of agriculture since 1980 has been high real
interest rates (Proposal for Interim Land Ownership). If agricultural producers are to be
stabilized he feels real interest rates must be reduced by 4 to 5 percentage points. He
states that federal intervention should not just include the Farm Credit System. Intervention
should be targeted to stabilize borrowers which will result in stabilization of lenders. Careful
targeting and flexibility should be built into a program to allow market forces to respond
efficiently.

Harl's proposal has two major components. Mechanism A would insulate farm
assets from current depressed markets mainly by acquiring land. Mechanism B would
provide supplemental financing for *buying down* interest rates on farms which will eventually
be able to repay the subsidy. The expected cost of the program during the first four years
of its operation is $6.8 billion.

According to Raup the primary cause of the current financial crisis is overproduction.
Guither et al., Knutson and Klinefelter also poiht to overproduction as the major cause of
current financial difficulties. Direct confrontation of this problem through policy measures is
recommended to give long term relief to agricuiture.

Knutson and klinefelter argue that credit subsidies, including interest and principal
buydowns and expanded government credit to producers only treat symptoms of current
problems. They place foreclosure moratoria, subsidies to lenders and price and income
supports into the category of treating symptoms also. They argue that treating symptoms
will aggravate current problems and serve to lengthen the current agricultural adjustment.
Use of private sector initiatives (lender forbearance, liquidation, foreciosure and bankruptcy),
reduced tax benefits, balanced macroeconomic policy, increased regulation of lenders,
farmer retraining and relocation programs and development of secondary farm credit markets
are suggested as means of treating root causes of ;he problem.

Bullock (1985) claims the basic cause of the farm financial crisis was the expansion

of debt far beyond the repayment capacity of farm assets. Bullock estimates that a 60
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percent buydown of interest rates would improve the financial performance of 52 percent of
financially stressed farms grossing greater than $50,000 annually. This amounts to 25
percent of all financially stressed farms and would costs approximately $2 billion annually.
The average subsidy would be $21,000 per farm. He also estimates that farm prices would
néed to be increased 15 to 560 percent to correct financial problems of all farms with severe
financial stress.

Boehlje argues that targeting public assistance to moderate sized farms, temporarily
in financial difficulty, may be consistent with long term agricultural policy goals. If normally
healthy, but temporarily in trouble, farms are consolidated into other moderate sized units,
public assistance may need to be targeted so that credit is available to ease this
consolidation. This would be consistent with goals of efficiency, preserving a pluralistic
agriculture, flexibility and economic opportunity. |

If the farms which are larger than necessary to capture efficiencies of size are able to
take advantage of assistance there may be no sbcial advantage to public assistance.
Additionally, Boehije states economic réasoning does not support assistance to preserve
farms which are submarginal even under normal <.:onditions. Such a subsidy would promote
inefficiencies in resource use.

Many analyst and researchers have attributed the current episode of financial stress
to farm incomes that were boistered by expanding export markets, accelerating inflation
which increased land values, and low to negative real interest rates which made it profitable
to invest in new capital (Boehlje; Bullock; Melichar; Bains and Paulson; and Barry).

Perhaps the most comprehensive discussion of the causes of financial stress is
presented by Melichar (Melichar, 1984). Using updated USDA income and balance sheet
statistics, Melichar (1984) took an in depth look at the relationship between farm income and
asset pricing. Central to his discussion are four theses:

1. In the 1960s, moderate additional farm wealth was created

through capitalization of earnings growth that was, in part,
induced by government programs.
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2. During the 1970s, huge additional wealth was created when a
boom level of earnings was capitalized at a relatively high
multiple of those earnings, indicating that farmers expected
further earnings growth.

3. Preservation of the new wealth requires continued earnings
growth, which owners of farms will press to secure through
greater sales, higher prices, or government assistance.

4, If farm supply-demand relationships are such that the
required earnings growth is not produced, it is not in the
public interest to help to preserve the huge additional wealth
through government programs that make up the shortfall in
earnings.

Melichar described the creation of wealth in agriculture as following the growth
model of asset pricing (Vanhorn, 1983). Over the last three decades, aggregate earnings
attributable to farm assets rose by the same percentage as the average price of farm real
estate. But for much of this time, analysts were unaware of this relationship. Instead, they
had been using "operators’ net farm income* (a USDA measure) to measure earnings, they
were looking at the sum of income from operators’ labor, management, and equity, which
was stagnant, rather that at income from assets, which had risen. In effect, they overlooked
the impact of the ongoing reduction in labor requirements-- often called the "substitution of
capital for labor." As labor was reduced, more of the "operators’ net farm income* was being
earned by capital. Concentrating on income from assets, profit margins were maintained
because the decline in labor and management requirements offset increases in other
operating expenses.

During the 1960s the government was operating programs intended to improve farm
income. But it appeared that these programs were relatively ineffective, because "operators’
net farm income* was stagnant and the rate of income return to equity remained relatively
low. However, because real income from assets and real land prices were rising gradually,
real income and wealth were both improving. In addition, farm productivity was rising

sharply, reducing unit costs of production. Thus unit sale prices of farm products would

also have tended to fall, but such declines were slowed or prevented by government price
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support programs. The combination of falling unit costs and steadier unit sales prices
resulted in rising.income from assets, and hence in rising land prices. Because the asset
market recognized that income was growing, the rising total return consisted of real capital
gains as well as the rising current income.

During the 1970s the market forces alluded to earlier propelled enormous gains in
earnings. If the greater earnings that triggered farm wealth creation in the 1970s arose
mainly from a permanently tighter worldwide supply-demand relationship then the annual
earnings required to sustain the increased wealth would continue to be provided by
consumers through the routine operation of commodity markets. However, if the gains in
earnings and wealth resulted in large part from events that turned out to be temporary then
those gains would also be in large part temporary. In this case pleas for public programs to
restore earnings nearer to their boom levels should be resisted.

During the 1980s farmers’ new wealth has been threatened by lower earnings. As
wealth declines farmers search for various ways to preserve their gains. Many possible
means of government intervention to alleviate farm financial stress have been suggested
(Swoboda; Sesker; Harl; Raup; Knutson and Klinefelter; Boehlje; Paarlberg; and Bullock), but
more research is needed to determine if the recent adjustments in agriculture (particularly

asset values) are permanent or are a temporary phenomena. Because as Melichar (1979)
has pointed out the policy actions that increase the growth rate of income will tend to
depress the rate of cufrent return to assets, and thus the problems they seek to address are
eventually aggravated. Furthermore, the transition to a smaller U.S. farm sector is almost
inevitable if the agricuitural economy does not change (D.G. Johnson, O’Brien, S.R. Johnson,
et al.; American Bankers Association). Preventing adjustment to a long-run equilibrium would
be extremely expensive to taxpayers and consumers. Thus, such a policy is unlikely to
sustain needed political support.

Moreover, government programs designed to isolate the sector may be removed

suddenly, possibly causing more damage than they are originally designed to prevent. With
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the expectation of the indefinite continuation of current conditions, government responses
should probably be constrained to those that ease transition of resources out of the sector
(Hughes, Penson, Richardson, and Chen 1987). Government responses could be quite
different if conditions can be expected to improve. Based on historic perspective, current
conditions are extremely unusual. The average profitability of the farm sector for 1980
through 1984 was lower than any time since the mid-1820s (Hughs and Osborn, 1986). In
addition, fluctuations in real farm income have increased Aramatically since 1970 (Gabriel,
1986). Thus, it is quite possible that current conditions are worse than should be expected
for farmers in the long run. If so, slowing the current rapid disinvestment in the farm sector
may well reduce the need for rapid investment in the future (Hughes, Penson, Richardson,
and Chen, 1987).

Two macroeconomic studies which have been completed indicate that there may be
seriqus impacts on the economy yet to be realized (FAPRI 1985 and Schink 1985).
According to the FAPRI report, approximately one-half of outstanding farm debt as of 1984
could not be fully serviced at 1984 incomes and interest rates. This translates into the
eventual liquidation of 10 to 15 percent of farm assets. FAPRI analysis also indicates that
increases in farm income have little effect on the extent of financial stress. Reduction in
incomes, however, significantly increases the incidence of financial stress.

Schink forecasts two direct impacts on the economy of doing nothing to ease the
current incidence of financial stress: (1) higher short term interest rates of 75 to 125 basis
points due to increase public perception of financial risk; (2) Higher interest rate premiums of
40 to 50 basis points in agricultural credit markets. Longer term effects include slowed
investment spending leading to lower productivity and output which lead to a decrease in
jobs and personal income. These are forecasted to combine to push up the federal deficit
by $14 to $22 billion by 1993.

The next group of studies further explore the financial heaith of U.S. farms and point

to the diversity of conclusions concerning the farm financial crisis. There is disagreement
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among researchers concerning which methodologies are appropriate to evaluate financial

stress and which indicators best measure the degree of financial stress.
Farm Financial Stress Classification Studies

During recent years, numerous studies have enhanced the understanding of the farm
financial crisis from state, regional and national perspectives (USDA, July 1985; Lines Zulauf;
Dobson, et. al; Lines and Pelly; FAPRI(b)). These studies examined the degree of financial
stress relative to size, type, region, and other demographic characteristics by focusing on
the immediacy of farm family financial stress using D/A ratios and/or cash balances for
indicators. In this section the difficulty of being able to pinpoint the nature and extent of
financial stress is discussed in the context of the different approaches taken to measuring
financial stress and the accompanying differences in conclusions.

Lines and Morehart (1986) attempt to change the focus from short run cash flow
difficulties to the intermediate and longer run and stress profitability of the business with
cash flow being a secondary consideration. Using LOGIT procedures (Harrel, 1983 and
1985) on data from the 1984 Farm Costs and Returns Survey Lines and Morehart concluded
farm businesses, for the most part, exhibited either quite good or quite poor financial healith.
However, their analysis excluded off-farm earnings, but unlike the previous studies of this
type did include estimates for inventory changes, depreciation allowances, and charges for
family labor. |

Lines and Morehart conclude that when examined from their position of business
financial health, the *farm crisis* is more severe than the previous literature would suggest.
Using the same data as this analysis but only addressing the near-term cash crisis (cash
flow measures of stress) USDA concluded that 12 percent of all farms weré financially
stressed (USDA, July 1985). The Federal Reserve, again using the same data base,
suggested that 17 percent of the commercial farms were financially stressed (Melichar,

October 1985). Lines and Morehart concluded that nearly 70 percent of all U.S. farm
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businesses and 40 percent of commercial farms were in serious financial difficulty, when
inventory changes, depreciation, and unpaid family labor were taken into account.

The study conducted by Lines and Morehart represents the difficulty in identifying
the true severity of current financial stress. Different results are concluded depending upon
the statistical techniques used to classify the data. Additional problems arise from the way
survey questions may be interpreted (Brubaker and Frey). Further disagreement exist over
what financial indicators best reflect the true nature of financial stress. Commonly used
measures have been the D/A ratio, returns to assets and to equity and some measure of
cash flow.

Researchers have argued for the use of the D/A ratio on the basis that financial
problems depend largely on the relative indebtedness of the business and that the ratio of
debt to assets provides an indication of a farm operation’s financial difficulty (Melichar 1984;
Harrighton and Stam 1985; Johnson, Baum and Prescott 1985). On the other hand it has
been suggested that one of the inherent problems of the D/A ratio as a measure of financial
stress is that it requires accurate and comprehensive estimates of both assets and liabilities
(Lins, Ellinger and Lattz 1987; Penson 1987). Penson states that when the D/A ratio is used
in the context of evaluating insolvency it is entirely appropriate to do so. Penson points out
that financial stress occurs before insolvency. Consequently, the D/A ratio may not be an
adequate measure of financial stress. Brake (1986) argues however that when used by
itself, the D/A ratio is a poor indicator of farm cash flow problems before they become
insolvency problems. Penson (1987) suggests three new measures of financial stress to be
used especially on aggregate data. They are the times interest earned ratio, the financial
leverage index (Frazer 1985) and the debt burden ratio (Foster 1986).

Choat and Plaxico (1987) conclude that the D/A ratio is not an adequate indicator of
financial stress or survivability. Consequently they developed a variable designated as Total
Residual Income (TRI) to classify farms into viability categories. TRI is defined as net cash

income from farming plus other sources. Choat (1987) contends that a distinction needs to
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be made between financial stress and financial viability. He defines financial stress to be the
loss of equity arising from declines in asset values. He defines viability as the ability of a
farmer to operate over the long run. His point is that financial stress impacts viability in that
farmers with high D/A ratios may be forced to restructure assets and in doing so may
negatively impact their productive capacity and efficiency. |

Choat and Plaxico (August 1987), using results from a survey of 2610 Okiahoma
farmers and ranchers (Plaxico, Tilly and Bellinghausen 1987), analyze the incidence and
magnitude of financial stress in Oklahoma and project the impacts and costs of alternative
public programs as applied to the Oklahoma situation.

Based on the survey data, 5.48 percent of Oklahoma operators were in the less than
zero TRI category, 22.76 percent were in tHe zero to less than $15000 group, and 71.76
percent were in the $15,000 and greater category. Of the operators in the less than $15,000
TRI category, 12.3 percent had debt and these operators hold 10.8 percent of the assets
and owe 19.1 percent of the Oklahoma farm debt. If these farms were forced to liquidate, a
loss of $299 million or 5.3 percent of the state farm debt might occur..

Choat and Plaxico’s analysis indicates that interest rate reductions would be relatively
ineffective in moving farms into an improved financial performance category as classified by
their measure of total residual income. However, a major limitation of the analysis is that it is
a one-year "snap shot" of the financial condition of Oklahoma farmers and ranchers.

Brake (1983), in a discussion of the financial crisis in agriculture pointed out that
although Boehlje and Eidman (1983) had presented many useful views of financial stress,
but they had not given an adequate definition of financial stress. Brake goes on to define
financial stress as a cash flow concept that does not directly coincide with either net income
or profitability, though obviously related.

Jolly et al., indicate that financial stress can be determined directly by examining four
long run characteristics of a farm business: profitability, liquidity, solvency and risk bearing

ability (December, 1985). Guidelines or rules of thumb for these indicators are not given.
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Net cash flow used in their analysis is defined as income over cash farm expenses plus off-
farm income less withdrawals for family living, taxes and debt service. D/A ratio and cash
flow are used to indicate financial stress and indicate vulnerability to both liquidity and
solvency problems.

Joseph and Reinsel perform analysis on FCRS data sorted by both D/A ratio and
operating margin. Of 872,000 farm businesses which iost money in 1984, 525,000 had
sufficient off-farm income to put them in a positive overall income position. They suggest
that due to heterogeneity of farm businesses that a single measure will prove insufficient in
identifying farms facing financial problems. Their analysis showed that net operating margin
for farm operators in 1984 was not closely correlated with D/A ratio.

The discussion surrounding proper criteria to measure financial stress suggests that

the research into the cause and effects of financial stress is still in its early stages.
Studies Which Evaluate Proposed Abatements

Although there has been much discussion about public sector responses to financial
stress (Pederson and Eidman 1987), most of the adjustments are being absorbed in the
private sector by farm families, their relatives, and their creditors. This section reviews those
studies which have examined the family adjustments , the farm business reorganization
changes, and the restructuring of farm assets and liabilities which have been made and are
being made in response to financial stress.

The first objective before implementing any wide scale abatement program is to
carefuily analyze the effect of any adjustment being considered before it is made (Eidman,
Boehlje, Olson, Hasbargen, and Pederson 1987). These authors have pointed out that
farmer’s in response to financial stress have *tightened their belts* and increased off-farm
income in recent years (Findeis 1985) and also demonstrate how adjustments to the farm’s
production and marketing plan can help increase income and/or decrease expenses.

Moreover, the changes, which have occurred, in the financial environment of agricuiture and
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their impact on firm viability suggest a new focus in farm management and finance research;

one of firm survival.

Overview of Theoretical Considerations

Surrounding Financial Stress

Boeﬁlje and Eidman (1983) suggest that one aspect of this new focus is the
recognition of different concepts of risk and uncertainty in analyzing the economic variability
of agricultural firms. They argue that many analyses in agriculture have utilized a widely
accepted concept of risk as ;/ariation in income that results from variable prices and yields
(Walker and Helmers; and Baum and Harrington). They suggest the reemphasizing of a
second concept of risk, tﬁe probability of firm survival as an entity. In addition to firm
survival, they also emphasize the cash flow and liquidity of a firm and its asset base.

Boehlje and Eidman use a theoretical model which is built around a lexographic
utility function. A recognized weakness of this model is the assumption of constant marginal
utility of income above the disaster level. The model does, however, allow them to focus
attention on the five financial characteristics of a farm business asset. These characteristics
are classified as net income, net cash flow, capital gains, collateral value, and liquidity value.
The first four have been commonly recognized, the fifth is suggested by Boehlje and Eidman
as contributing an important variable in determining the survival of the farm.

Boehlje and Eidman go beyond the traditional approaches to risk reduction which
include production or marketing strategies to reduce operating risk, and financial strategies
to restructure debt or reduce leverage and financial risk. They investigate a broader
spectrum of strategies including changes in asset composition, equity base, and the
resource ownership pattern. They specifically investigate the effect on firm survival of asset
liquidations, sale-leasebacks, liquidity management, equity infusion, and bankruptcy.

Boehlje and Eidman conclude from their model that collateral and liquidity

characteristics play a significant role in firm survival. They argue that suggested policy
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options impact these chara&eristics indirectly and propose that the effectiveness of policies
to maintain collateral and liquidity value of assets should be analyzed. They beljeve that
Chapter 11 of bankruptcy law appears to impact collateral and liquidity values directly by
providing farmers with more options on the timing and method of liquidation, should partial
or complete liquidation be required. At the time of their research Chapter 12 bankruptcy
had not yet been proposed but following their reasoning should have an even greater

impact on collateral and liquidity values than does Chapter 11.

Simulation Studies of Financial

Stress at the Farm Level

Perry, Rister, Richardson, and Leatham (1985) used the RICESIM model to evaluate
the impact of beginning equity, minimum required equity, and land capital gain rates on
survival of a representative Upper Gulf Coast Texas rice and soybean farm for the period
1984-1988. Several’ studies address the effects of initial equity position, credit policy, and
capital gain rate for land (Patrick; Helmers and Held; Musser, White, and Smith; Skees and
Reid; Skees, Reed, and Pederson). Perry (et al) contend that these studies are inconclusive
because they evaluate only two or three beginning equity ratios and credit policies. They
contend that the equity positions and credit policies studied did not represent the broad
spectrum of possibilities in these variables. More important they attempt to make
correlations between the beginning equity, credit policy, and value of land on farm survival.

The RICESIM model used by Perry (et al) is an updated and expanded version of
FLIPSIM V (Richardson and Nixon). The RICESIM model is a firm level, Monte Cario
simulation model that simu!ateé annual production, farm policy, marketing, management, and
tax aspects of a farm over a chosen planning horizon. The model recursively simulates the
farming operation by using the burrent year's ending financial position as a beginning for the
next year. Pseudo-random prices and yields simulate the actual stochastic nature of these

variables.
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Perry (et al) conclude that both tenant and part-owner operations are more sensitive
to changes in beginning equity than they are to changes in credit policy or capital gain rate
for land. Credit policy is only important to farmers at intermediate beginning equity levels.
At high beginning equity levels, both part-owners and tenants survive regardless of the credit
policy. At low beginning equity, neither type of farm operation will likely survive no matter
how liberal the credit policy.

Performance of the part-owner versus tenant operations are closely tied to the capital
gain rate for land. A high rate causes the part-owner operations to perform better than
tenant operations, even at low beginning equity leveis. At negative capital gain rates ,
however, part-owners are much more dependent than are tenants on beginning equity for
continued farm survival.

Results for the representative farm suggest a credit policy leverage ratio of 1.0 is to
restrictive, because it forces farm operations into insolvency that would probably recover if
given a. chance. A credit policy of 4.0 on the other hand, is probably too lax because it
allows farm operators in a high debt position to continue in farming, even though there is
little chance the operators can achieve an acceptable équity position. The 2.0 leverage ratio
appears to offer lenders a reasonable credit policy alternative, liquidating farm operations
with little hope of recovery from financial trouble but permitting sufficient credit to allow
recovery from bad years.

Using general financial information on the wheat industry from the 1985 Farm Costs
and Returns Survey Ahearn, Dubman, and Hanson perform analysis on farms with at least
50 percent of their production coming from wheat and with wheat sales of at least $40,000
annually (USDA, August, 1987). Almost one in three specialized wheat farms had negative
net returns in 1985. Negative returns are most likely to be associated with smalil farms; over
66 percent of all farms with negative net returns had less than $100,000 in production.
Specialized wheat farms have low net returns from farming compared with other specialized

crop farms.
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Nonstressed specialized wheat farms had nearly $5OO million total farm cash flow
after interest. However, this average of $18,200 per wheat farm was less than half the
$39,000 farm cash flow of specialized corn farms. Seventy percent of the farms had low or
no debt (D/A ratio less than 0.4). Nearly 50 percent of the farms fully serviced their debt
obligations, and about 60 percent had return levels adequate for partial or complete debt
service. Ten percent of the specialized wheat farms were technically insolvent in 1985. The
average debt among these 3,000 farms was nearly $275,000. Less than 5 percent of the
wheat farms classified as not stressed were in a marginal financial position; debts equaled
40-70 percent of assets and the farm operators were only partially able to service their debt.

There is a large difference in the financial position of the financially stressed farms.
The average debt of the group that is stressed and not able to service its debt is $57,000
less than the group that is stressed and fully or partially able to service its debt. Although
questionable, data indicate the average net worth of the latter group is negative (-$83,000)
and nearly $290,000 less than the stressed group unable to service its debt. Stressed farms
receive 40 percent less off-farm income. Stressed operations have about 80 percent of the
sales of nonstressed wheat farms but 140-150 percent more debt. The consequent larger
debt service of stressed farms is the primary reason farm cash flow is negative compared
with the positive farm cash flow of nonstressed farms.

The low average net worth of stressed farms, $10,500, is not primarily because they
have expanded to a larger than average size or because their assets are concentrated in
real estate. The problem is more related to the difficulties of younger operators beginning
with moderate-sized commercial operations that are heavily dependent on debt during an
extended period of high real interest rates.

| Mapp and Walker simulate a hypothetical irrigated and dry land crop farm
representative of many in Southwest Oklahoma (Mapp and Walker, December, 1986). Their
financial analysis is done with aid of a computerized simulation model that projects the

financial performance of a farm business. The model, was specifically designed for use in
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the Southern Regional Research Project S-180 (Barry, 1986). The Farm Financial Simulation
Model (FFSM) is designed for use as a Lotus 1-2-3 application program (Schnitkey, Barry,
and Ellinger). The models purpose is to simulate the financial structure and performance of
a farm business over a transition period of four years with emphasis place on the financial
transactions of the firm. The FFSM model allows a comprehensive assessment of the
profitability, liquidity and solvency positions of a farm business via a set of coordinated
financial statements.

The farm unit is simulated over four years, 1986-89, with beginning debt to asset
ratios of 20, 40 and 70 percent under base, optimistic and pessimistic assumptions
regarding future economic conditions. The major criteria used to evaluate the impacts of
alternative policies on survivability of the farm include profitability, liquidity, solvency and cash
flow coverage. Projections are made under an original oberating plan and six policy options,
including debt reduction of 35 percent across all asset types, interest rate reduction on all
outstanding debt to an average rate of 7.35 percent, a two year deferral of debt obligations,
asset sale with lease back provisions, asset sale without leaseback provisions, and an
infusion of equity (equal to 35 percent of the farms indebtedness) to the farm. The
importance of government debt payments to the viability of the farm unit is also studied.

The original plan is analyzed under base economic assumptions with beginning D/A
ratios of 70 percent, 40 percent and 20 percent. With $50,000 in government payments and
$10,000 in non-farm income, even the original plan with 70 percent beginning D/A ratio
survives over the four year analysis under the base economic assumptions. The ending D/A
ratio does increase to 80 percent and the change in net worth is substantially negative. For
the other two D/A scenarios, average net income and change in net worth are both positive.

For comparison purposes, the original plan was also analyzed under base economic
assumptions with $10,000 in non-farm income but assuming no participation in government
commodity programs. At the 70 percent beginning D/A ratio, the original plan with

. government payments does not survive over the four-year period of analysis. Average net
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income is -$42,000, the change in net worth is -$224,000, and the ending D/A ratio exceeds
1.0. At the 40 percent and 20 percent D/A ratios, net worth is reduced over the four-year
period but the farm does survive. The ending D/A ratio is 56 percent for the original plan
with the beginning D/A ratio of 40 percent and is 27 percent for the beginning 20 percent
D/A ratio situation.

Mapp and Walker (1986) conclude that the six financial policy options offer promise
in assisting the farmer to improve liquidity, profitability, soivency and cash flow coverage.
Under the base economic assumptions, all six of the aiternatives permit the firm with
beginning D/A ratio of 70 percent to improve the financial situation over the four years.
Analysis indicates that the debt reduction option consistently resuits in the lowest net income
because all debt forgiveness is taxable in year 1. This option also lead to the second
largest increase in net worth in every case, but with low levels of fund availability. For the
70 percent beginning D/A ratio situation, the equity infusion option is perhaps the most
attractive. It results in fairly high average net income and consistently results in the highest
levels of liquidity and largest increases in net worth. Other favorable options are asset sale
with lease back and debt deferral.

For the 40 percent beginning D/A ratio situation, the equity infusion option is
promising based on several of the financial measures. It results in a fairly high average net
income, the highest increase in net worth, highest level of liquidity and third highest average
fund availability. For the 40 percent D/A ratio situation, the asset sale with lease back and
debt deferral are also attractive.

When the beginning D/A ratio is 20 percent, the equity infusion option is again
favorable based on liquidity and solvency measures. In addition, interest reduction and debt
deferral are useful options for the 20 percent beginning D/A ratio situation.

Finally Mapp and Walker concluded that any substantial reductions in government

commodity program payments would make financial survival considerably more difficuft.
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Al-Abdali (1987) model extended the study conducted by Mapp and Walker to
project probabilities of farm survival given each of the above options. Al-Abdali used the
FLlPSIM-V model (Richardson and Nixon) to account for the stochastic nature of the farm
operation.

During the simulation period (1986-90), the farm situations are not allowed to grow
through purchasing or leasing land, and the cash flow surplus is used for early retirement of
debt. Furthermore, farms are not allowed to sell crop land to remain technically solvent.
Cash flow deficits are covered by obtaining loans secured by crops in storage, intermediate
asset or farmland. Once the debt of intermediate and/or long-term assets rise above 80
percent the farm is declared technically insolvent.

Al-Abdali (1987), using the FLIPSIM-V model, compares the financial policy options to
the original farm plan and evaluates them in terms of their impact on farm profitability, risk,

and solvency at the end of the five-year planning horizon. Four financial measures are used

. including:

1. probability of farm financial survival, measured as the
probability that the farm remains solvent at the end of the
simulation period,

2. present value of ending net worth, measured as the
discounted (6.58 percent discount rate. net worth of the farm
at the end of the planning horizon,

3. average annual net farm income, and

4, equity ratio at the last solvent year.

He also examines the variability associated with each measure, expressed as the coefficient
of variation, between the policy options and strategies.

Al-Abdali, concluded that government commodity programs have a éubstantial impact
in maintaining the survivability and economic viability of all farms and especially for the
highly leveraged farm situation. Furthermore with government payments all policy options

tested substantially improved over the five year analysis period. Government payments also
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reduced the relative variability in the coefficient of variation compared to the original farm
plan.

Using first and second degree stochastic dominance techniques, each of the six
policy abatements are ranked according td their overall attractiveness over the original farm
plan. Using this methodology, the equity infusion and asset sale-no lease back rank first for
the 20 percent D/A ratio, debt reduction and asset sale no-lease back rank first for the 40
percent D/A ratio, and the equity infusion is first for the 70 percent D/A ratio situation. Debt

deferral ranks last among all beginning D/A ratio situations.
Summary'

As the above literature review ihdicates, the farm financial crisis has been
approached in many different ways. Each of the studies reported above has made an
important contributibn to the body of knowledge in agricultural finance. Because of the
financial crisis researchers havé a deepened interest in the interrelationships of the farm
business. It is the objective of this study to further develope an understanding of the
impacts of given responses to financial stress.

This chapter began by reviewing those studies which contributed in a general way to
a better understanding of farm financial stress. The next group of studies reflected some of
the differences in opinion surrounding what criteria to use to measure stress and the
different methodologies used to study the problem. The final section reviewed those studies
that made interesting contributions to the application of agricultural finance theory as it
applies to understanding the policy issues surrounding the farm financial crisis. Other
studies reviewed in the final section demonstrated the use of simulation techniques to model
the impact of proposed solutions to financial stress.

The purpose of this study is to evaluate selected proposed abatements to financial
stress at the firm level and to report if, at least for this farm type, any real gains can be

realized. Bullock (1985) and Boehlje (1984) highlighted several possible abatements to
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financial stress of which thre% are selected in this study as being applicable to the farming
situation in North-central Oklahoma. These are interest rate reductions, debt reductions and
an equity ivnfusion. Three additional abatements are considered to evaluate the impact on
financial stress of altering the farm’s production structure. More research needs to be
conducted to investigate the affects of such programs for other farm types as well as affects
beyond the farm level.

Although there is disagreement about the use of the D/A ratio‘ to reflect financial
stress, it is used in this study as a reflection of the solvency position of the farm operation.
Also in this study net cash flows are used to measure the liquidity position of the farm. NCF
best measures whether or not there are sufficient funds to meet debt repayment obligations
and to meet family living needs. The profitability position of the farm is measured by net
farm income which is calculated on an accrual basis. NFl is a residual return to the
operator's unpaid labor, management and equity capital.

Many of tﬁe studies done to this point have addressed risk aspects of the farm -
financial crisis and the associated reductions in risk arising form the proposed solutions
(Boehlje and Eidman; Barry; and Al-Abdali). In this study, risks are assumed to be implicit in
the financial performance of the farm and any improvement in financial performance is by
implication an improvement in the risk structure of the farm business.

The model used in this study is the Integrated Farm Financial Statements (IFFS)
model, which is a series of integrated Lotus 1-2-3 spreadsheets. Unlike RICESIM and
FLIPSIM V, IFFS is non-stochastic. However, one of the strengths of the IFFS model is that
it allows annual adjustments to prices, yields and production enterprises via enterprise
budgets of the cash flow. The IFFS model also provides a considerable amount of
information regarding the financial position of the business. One of the key aspects of this
model is the monthly cash flow that can be used to target periods in the year that the
operator and his lender may be exposed to excessively high levels of risks. The IFFS model

is described in greater detail in the next chapter.
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The remainder of the thesis begins in Chapter Il with a look at some of the
important conceptual issues and the IFFS model. Chapter IV continues with the description
of a typical North Central Oklahoma wheat and livestock farm and the initial financial position
of the base case farm scenario. Chapter V presents an analysis of each of the proposed
abatements effects on the farms profitability, liquidity and solvency positions. Finally,
Chapter VI is a summary of the thesis and the conclusions of the study as well as

suggestions for further research.



CHAPTER Hli
A CONCEPTUAL MODEL
Building a-‘Financial Analysis Framework

In light of the problem situation described in Chapter |, the evaluation of proposed
responses to financial stress should bé based on a sound conceptual model. The model
should provide adequate information to déﬂne the managerial process and allow for
measuring the effectiveness of proposed solution outcomes. Studies indicate farmers’, like
other businessmen, place considerable emphasis on financial criteria for measuring business
performance and evaluating their overall goal attainment (Barry, 1985). In addition, the
criteria chosen should be measurable, manageable, accurate and reliable to reflect
the farm’s financial performance. A framework that meets these objectives can be
constructed from the information provided in a property prepared set of integrated farm

financial statements.

Important Conceptual Linkages in the

Firm's Financial Framework

For conceptual purposes, the factors which determine the financial performance of
the farm may be expressed in a generalized performance function. The performance
function provides a logical and concise means of illustrating the factors which determine the
farms financial performance and the natural and human constraints which externally affect
the nature of those relationships.

The financial performance function illustrates the three key financial performance

criteria; profitability, liquidity and risk/solvency which are generally accepted as depicting the

60
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overall financial performance of the farm (Barry, Hopkin and Baker, 1979). In addition to
these financial criteria the performance function depicts through the production function how
the firm’s resources are combined and constrained in the production process. Furthermore
the performance function conveys the idea of a total risk cdnstraint which is a means of
conveying how the individual operator's attitudes towards risk and uncertainty can influence
the overall financial performance of the business through the decision process.

The financial performance of the farm is illustrated by the expression:

FP = f(P, L, S | Y=f(X1..Xm | Xm+1..Xn) | g)

where financial performance (FP) is defined to be a function of the farm’s profitability (P),
liquidity (L) and solvency (S) subject to two constraints. The first constraint is a resource
constraint defined by the firm’'s production function. The production function itself is
constrained by fixed levels of resources and other unobservable phenomena. The second
constraint denotes a risk preference constraint and in this case denotes the total amount of

business and financial risk the farm operator is willing to take.
Financial Performance Constraints

The tasks of financial management are closely linked with those of production and
marketing. Because of this relationship the nature of the operator’s response to production
and marketing phenomena has a profound impact on the financial performance of the farm
business. Underlying the relationships between finance, production and marketing is a farm

operator’s attitude towards risks.
Production and Related Constraints

An abstract representation of the production process is given by the production
function. A production function is a quantitative or mathematical description of the various
technical production possibilities faced by a firm. The production function gives the

maximum output(s) in physical terms for each level of the inputs in physical terms (Beattie



62

and Taylor p. 3).

In general production process constraints imposed on the financial performance of
the firm are a result of resource limitations. These limitations may occur due to the quality
of the resources used in production or result from an insufficient quantity of needed input
resources. As an example, under the present state of financial stress, lower levels of capital
are available due to the lenders perception of increased exposure to the possibility of
financial loss. This impacts the production process through imposed changes in the capital
constraint and resuits in adjusting the resource combinations used in the production
process.

Without the ability or willingness to make adjustments in the production process the
firm may suffer serious financial reversals. To a large extent the set of feasible solutions to
an economic reversal depend on the stochastic nature of the inputs to the production

process and the attitudes of the farm operator towards risk and uncertainty.
The Risk Tolerance Constraint

It is unrealistic to evaluate financial performance without recognizing the pervasive
nature of uncertainty. Uncertainty occurs throughout the production process of the farm
business in the form of unanticipated changes, and it is accepted that most individuals are
averse to risk.

In the context of financial analysis, risks generally are divided into two broad
categories: business and financial. Business risks are defined as the inherent uncertainty in
the firm independent of how it is financed (Boehlje and Eidman p.442). Business risk
generally occurs in the broad categories of price and production risk. Financial risk is
defined to be the added variability of the net cash flows of the owners of equity that resuit
from the fixed financial obligation associatéd with debt financing and cash leasing (Barges
p.16). Financial risks also encompass the risk of cash insolvency (Van Arsdell p. 304 and

Van Horn p. 252).



63

The effects of risk pervade the balance sheet. The traditional business risks are

found on the asset side. They include:

1)
2)
3)
4)
5)

6)

production and yield risk,

market and price risk,

losses frem severe casualties and disasters,
social and legal risk,

human risk on performance of labor and management, and

' risk of technological change and obsolescence.

Business risk is distinguished from a farm’s financial risk that arises on the liability

side of the balance sheet. Financial risk can be summarized as follows:

1)

2

3)

the greater financial leverage becomes the greater the financial risk in
meeting obligations to lenders and leasers,
borrowing risk arises from variation in interest rates and credit availability,

and

~ leasing andj/or rental risk comes from variations in rental rates and

arrangements and from possible loss of access to leased lands (Barry,

1985).

Although these sources of risk take different forms they are correlated one to another and as

such they cause adjustments in the firm’s probability of experiencing financial loss or

financial gain.

- Eguilibrium Concepts Associated
With the Risk Constraint

In order to construct a ueeful framework for financial analysis, it is helpful to think of

each farm business as having an "equilibrium* position for the organization of its resources

and income generating activities. The concept of equilibrium used here is independent of

the concept of "optimal* resource allocation discussed in production theory and expressed
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through the maximization of the production function. Rather, Barry (1985) argues that it is a
position that is unique to each farm depending on the risk attitudes of the owner-operator
and his expectations about key performance parameter_s. Of course, once a *firm
equilibrium* is established the farmer tries to maintain that combination of resources and
activities even though various shocks will disturb the position and call for corrective action.

Using the equilibrium concept and developing appropriate measures of financial
performance is best accomplished through the use of such common financial statements as
the balance sheet, income statement and cash flow. For example an equilibrium position as
referred to above suggests a structure of assets and liabilities that is "optimal* in terms of a
farmer’s attitude towards profits, liquidity, solvency and subsequently over time the operator’s
attitude towards risk (Barry, 1985).

The equilibrium concept suggests that each farmer chooses an organization of
assets and liabilities that is the product of their expectations of future events. This
organization is an "equilibrium*® in terms of the amounts of business and financial risks being
carried, and the liquidity needed to respond to those 2risks. This "equilibrium® provides a
framework by which one can evaluate how various changes in the farming environment
might influence a farmer’s equilibrium position, and the effectiveness of possible actions he
may take to restore equilibrium (Barry, 1985).

The business environment in agriculture is such that changes in the farming
environment may arise from many sources. These changes may occur in the form of
increased business risk (crop disasters, swings in land values etc.) and financial risk (namely
increased interest rates), or they may come in the form of new policy initiatives such as new
federal farm Legislation. The point is that whatever the source, these changes aiter the
farm’s equilibrium position providing the incentive for actions to restore equilibrium. The
farm operator’s risk equilibrium position is established through risk balancing. Risk
balancing refers to the adjustment in the components of total risk (i.e. business risk and

financial risk) that resuits from an exogenous shock to the existing equilibrium (Gabriel and
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Baker, 1980).

As an illustration, consider the significant financial stresses affecting many farmers in
the mid-1980's, that were described in Chapter I. The 1970’s, with its successive periods of
growth in farm incomes and appreciating land values, created for farmers a certain set of
expectations of future business and financial events. These expectations prompted farmers
to expand to gain economies of size and to use leverage as a means of financing their
expansion. Thus, farmers put together for themselves a combination of assets and liabilities
that represented an acceptable *equilibrium* up until the early 1980’s. However, when
business and financial risk showed up in the forms of lower farm income and land values
and higher interest rates and higher debt loads respectfully, the long run equilibrium of
farmers established over the decade of the 70’s was severely disturbed.

The shocks of the 1980’s have prompted the search for effective managerial
responses, policy responses or both to enable farmers to reestablish a more realistic
position of equilibriﬁm. This new equilibrium needs to occur at a revised level that more
appropriately reflects the longer term outlook for financial performance in agriculture (Barry,
1985 and Melichar, 1984). Responses to disequilibrium could také many forms but basically
they focus on reducing the level of business risk, and more importantly at the current time,

reducing financial risk.

A Mathematical Representation of Risk Equilibriums

It is recognized that the introduction of risk into the production process affects the
' pattern of resource allocation and in turn the level of production (Dillon, pp. 102-48, Just,
Wiens, and Wolgin). It has been shown that there is also a financial response to business
risk modification. Furthermore, it has been demonstrated that business and financial risk
may well be trade-offs in the risk behavior of farm operators (Gabriel and Baker, 1980).
Thus, a decline in business risk would lead to the acceptance of greater financial risk,

reducing the effects of the diminished business risk on total risk.
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A lexicographic utility function (Anderson, 1972) may be used to express the risk
behavior of the farm operator when the farm operator has identified both firm survival and
profit maximization as goals, where firm survival is of primary importance. In order to attain
both of these goals, the farm operator will maximize net returns subject to the constraint that
total risk does not exceed a specified level (Encarnation; Halter and Dean p. 54-57).

It is possible to express the above concepts of risk in a simple one equation model
(Barry, 1985). The model assumes a farmer who, based on his expectations for returns to
assets and costs of borrowing along with his attitude towards risk, has achieved a desired
structure of assets and liabilities. This *equilibrium position* is characterized by an
acceptable level of risk relative to anticipated returns.

Risk is represented by the ratio of anticipated variability (V,) of the return to equity to
the expected rate of return to equity capital (R,). The relationship between them is
expressed as

V, = Equilibrium position (1)
R

It can be shown that this equilibrium position is jointly determined by the farm’s business
and financial risk (Gabriel and Baker, 1980).

Business risk is expressed by the ratio of the random variability (V,) of the returns to
the farm’s assets and the expected level (R,) of those returns.

V., = Business Risk 2
R

That is, business risk increases as the variability in the returns to the farm’s assets increases
or as the rate of return to the farm’'s assets decreases.

Financial risk is represented by the farm’s leverage position, expressed here as a
flow measure of the expected returns to assets relative to the expected returns to equity.

R, AJE = Financial Risk 3)
R, A/E -()D/E
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Where AJE is the ratio of total assets to equity capital, D/E is the ratio of tbtal debt to equity
capital, and (j) is the expected cost of borrowing (assumed known with certainty). Or, put
another way, financial risk is expressed as the weighted ratio of the return to assets and the
return to equity. That is financial risk increases as the expected returns to equity decreases
relative to the return to assets.

Thus the overall equilibrium relationship is given by the expression:

V. = (V) (R, A/E) @)
R, (R) (R, AE - ()D/E)

A change in any of the variables results in the equilibrium position being disturbed.
A series of counterbalancing management decisions may be initiated to establish a revised
equilibrium position.

A total risk constraint, such as the one suggested in the financial performance
function, can be formed if the maximum tolerable risk (8) can be identified by the farm

operator. Hence, the total risk constraint could be written,

(Vo) (R, AE) < )
(R,) (R, AE -ODJE )

Because the expression for financial risk involves that of business risk, its level is
dependent upon the degree of business risk. Suppose there is an exogenously induced rise
in (V,), and thus a rise in business risk. Assuming there is no slack in the risk constraint,
financial risk also will rise, forcing a subsequent risk adjustment to comply with the constraint
(Gabriel, 1979). This adjustment may involve a production or an investment decision, a
financing decision or all three. For example, a strictly financial response would be to
refinance some existing debt with either a debt of longer maturity (and thus lower periodic
debt service requirement) or with a lender sponsored debt or interest write down program.
Alternatively, a reorganization of farm assets and investments could take place, lowering

business risk.
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Conceptualizing Firm Level

Adjustments to Financial Stress

The financial performance function provides a concise way of describing the
particular coniponents which affect the financial performance of the firm. However a simple
profitability model better describes the relationships between financial stress and financial
structure. Even though the profitability model presented is simple it is important to keep in
mind that the effects of productivity of assets and attitudes towards risk underlie the
components of the growth model.

| The risk equilibrium model presented above is closely associated with the profitability
model presented here. Let a firm’s rate of return on equity capital (R,) be expressed as a
weighted average of the difference between its rate of return on assets (R,) and its cost of
debt (i), where the weights are the ratios of assets to equity (A/E) and debt to equity (D/E),
respectively, and the profit measure is net of withdrawals for taxation (t) and family living (c).
Those relationships are expressed as

R, = [(R) AE - () D/E ] () ®

where k = (1-t)(1-c) (Barry, Ellinger, and Eidman, 1987).

The qualitative relationships expressed in (6), identify specific financial stress
abatement options meriting further investigation. Through the discussion of the profitability
model financial stress abatements are suggested that bring about the proper increase or
decrease in these variables to increase the return to equity capital.

Many researchers have defined financial stress to be that combination of variable
values which yields a zero rate of return to equity (Barry et al 1987, Melichar, 1984, and
USDA, 1985). This assumption reduces expression (6) to the following:

DE =R,/ (R, - @)
The expression holds as long as the rates of taxation and consumption are less than 100

percent and (R,) is not equal to (i). Therefore a zero rate of return to equity can occur only
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if (R,) is less than (i) and the expression is logical only for cases where (R,) is less than (j).
The expression in (7) is derived using the identity A/E = 1 - D/E.

The model demonstrates intuitively that profitability will increase as the rate of return
on assets (R,) is higher, the rates of interest (i), taxation (t), and consumption (c) are lower,
and those effects increase as financial leverage (D/E) increases. The effect of a 1 unit
change in the rate of return on assets (R,) on the rate of return on equity (R,) in (6) is
simply the derivative of R, with respect to R,. That is

f(R)/R. = (k) A/E (8)
or, an increase in the rate of return on assets (R,) by one unit will increase the rate of return
on equity (R,) by the product of net rate of savings (k) times the asset-to-equity ratio.

By taking the derivative of (R,) with respect to (i) the effect on the rate of return to
equity (R,) of a one unit change in the cost of debt can be demonstrated.

f(RY/() = -(k) D/E (9)
That is, an increase in the cost of debt (i) by one unit will decrease the rate of return on
equity (Re) by the product of the net rate of savings and the debt-to-equity ratio (D/E).

Finally, the effect of a change in leverage on profitability, with (R,) and (i) held

constant is

f(R)/(D/E) = (K) (R) (10)
That is, an increase in the leverage ratio (D/E) by one unit will increase the rate of return on
equity (R,) by the product of the net rate of savings and the rate of return on assets (R,)
minus the interest rate (). If (R,) is less than (i), then the profitability effect is a negative
one, so that reductions in leverage will increase profitability by the difference between (R,)
and (i) multiplied by the net rate of savings. Or, if (R,) is less than (i), reducing the D/A ratio
will also improve the profitability of the farm business.

The profitability model demonstrates the effect on the rate of return to equity of
operating a farm under financial stress. The level of financial stress can be varied by

changing the values of the variables which comprise the profitability model.



For example asset return and cost of debt figures frorﬁ the 1986 Farm Cost and
Returns Survey (USDA, 1987) indicate the average rate of return to assets is 2.8 percent and
the average costs of debt is 9 percent for all farms. Then (R,) will be zero for a leverage
(D/E) ratio of 45 percent, or, equivalently, for debt to asset ratio of 37.4 percent. As
expression (2) indicates, the level of leverage associated with financial stress (R, = 0) will be
lower as the rate of return on assets is lower and/or the rate of interest is higher.

If the interest rate increases to 11 percent the leverage ratio where financial stress
begins decreases to 34 percent or a D/A ratio of 25.5 percent. Assuming a situation where
the rate of return to assets equals 2.8 percent, an interest rate of 11 percent, and a leverage
ratio of 1 would yield a rate of return to equity of negative 5.4 percent. The effect of
leverage on the rate of return to equity can be demonstrated by holding the rate of return to
assets at 2.8 percent, the interest rate at 11 percent and increasing the leverage ratio to 3
which corresponds to a D/A ratio of 75 percent. Increasing the leverage ratio decreases the
rate of return to equity to a negative 21.8 percent. Likewise if the leverage ratio is
decreased to 1/2 then the rate of return to equity will increase to a negative 1.3 percent.
Table X ié a summary of how adjusting the rate of return to assets, the interest rate, and the
leverage ratio impacts the rate of return to equity.

if a farm continues operating at a level of leverage greater than the farm’s repayment
capacity it is clear that the farm’s leverage ratio will increase as a result of increased
borrowing to pay existing debts. As demonstrated above, this increase in leverage results in
the rate of return on equity to decrease at an increasing rate over time. One solution to this
situation is to do nothing and to allow those farm businesses to fail that are under financial
stress. However, a more promising approach is to consider possible abatements to the
financial stress problem which might either increase the rate of return to assets, decrease
the interest rate on debt, or decrease the leverage ratio.

A number of possible abatements have been suggested and analyzed in other

studies (Al-Abdali, 1987; Barry et. al, 1986; and Mapp and Walker, 1986). The abatements



TABLE X

THE EFFECT ON THE RATE OF RETURN TO EQUITY OF
CHANGING THE RATE OF RETURN TO ASSETS,
INTEREST RATE, OR LEVERAGE RATIO

Rate of Rate of
Return on Interest - Leverage Return on
Assets Rate Ratio Equity
2.00% 2.00% 33.33% 2.00%
2.50% 2.00% 33.33% 2.67%
3.00% 2.00% 33.33% 3.33%
2.00% 8.00% 33.33% 0.00%
2.50% 8.00% 33.33% 0.67%
3.00% 8.00% 33.33% 1.33%
2.00% 14.00% 33.33% -2.00%
2.50% 14.00% 33.33% -1.33%
3.00% 14.00% 33.33% -0.67%
2.00% 2.00% 100.00% 2.00%
2.50% 2.00% 100.00% 3.00%
3.00% 2.00% 100.00% 4.00%
2.00% 8.00% 100.00% -4.00%
2.50% 8.00% 100.00% -3.00%
3.00% 8.00% 100.00% -2.00%
2.00% 14.00% 100.00% -10.00%
2.50% 14.00% 100.00% -9.00%
3.00% 14.00% 100.00% -8.00%
2.00% 2.00% 300.00% 2.00%
2.50% 2.00% 300.00% 4.00%
3.00% 2.00% - 300.00% 6.00%
2.00% 8.00% 300.00% -16.00%
2.50% 8.00% 300.00% -14.00%
3.00% 8.00% 300.00% -12.00%
2.00% 14.00% 300.00% -34.00%
2.50% 14.00% 300.00% -32.00%
3.00% 14.00% 300.00% -30.00%
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studied include interest rate reductions, debt set-aside programs, equity infusions, asset sale
with lease back option, asset sale without lease back option, debt repayment deferrals, and,
~'government price support programs. In this study the following abatement options are
considered: interest rate reduction, debt reduction, equity infusion, asset sale no lease back
option, interest rate reduction/equity infusion combination, and Chapter 12 Bankruptcy. In
the next section each of these abatement strategies are discussed in light of the conceptual
model to disclose their possible effects on the rate of return to equity and other financial

performance criteria.

Suggested Abatements to

Financial Stress

The Importance of Continued Government Subsidy Payments

The first component in expression (6) that affects R, is the rate of return to assets
(R). The rate of return to assets (R,) is the quotient of NFI plus interest_paid minus an
opportunity return to labor and management divided by the value of beginning total assets.
In the IFFS simulation model, NFl is adjusted for an opportunity return to labor and the
family living allowance is used as the opportunity return to management.

R, = (NFI + Int.Pd. - FL)/(beg. TA) (11)

The NFI figure in expression (11), reflects the interest expense incurred by the farm
business. This interest expense is added back to NF! to arrive at a measure of the
profitability of the farm’s assets absent of the cost of debt. Therefore the effect of interest
expense on the numerator is irrelevant to the determination of the return to assets. In
addition family living is near a minimally acceptable level. Therefore it is assumed that any
adjustments to the numerator in (11) is a result of changes in the components of NFI
excluding interest expense.

The rate of return to assets is closely related to the productivity of the farm business

and each of its production activities corresponding price and cost relationships. An example
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of a policy initiativé that effects the return to assets is a government commodity program.
Price support programs contribute significantly to NFl and consequently to the return on
assets in the short run. The important role government payments play in the financial
performance of the farm are examined by Al-Abdali (1987), Mapp and Walker (1986). The
conclusions of both of these studies indicate that government programs play an important
role in improving the financial viability of the farm as suggested by the conceptual model.
Alternatively, R, may be adjusted through a change in the value of total assets.
However, if total assets decline a corresponding decline in equity occurs unless debts are
also reduced. Therefore, referring to expression (11), R, will increase if the level of NFI
increases relative to the value of total assets or R, will decrease if NFl decreases relative to

the value of total assets.
Asset Sales

The second component to affect R, is the A/E ratio which provides a weighted
adjustment to the rate of return on assets (R,)). It has been shown that a one unit change in
R, effects R, by the product of (k) times the A/E ratio. If the A/E ratio increases then a one
unit change in R, causes a larger change in the rate of return to equity.

One abatement that effects the A/E ratio is the sale of assets. Restructuring assets
through sales generate substantial amounts of cash as long as buyers for the assets are
readily available. Proceeds from the sale of assets are used to retire debt increasing the

amount of equity (E) relative to debt (D) in the farm business.
Interest Rate and Debt Reductions

The third and fourth components that affect the return to equity are the interest rate
() and the leverage ratio (D/E). These two terms demonstrate that financial stress arises
both from the cost of debt and the amount of debt associated with a farm’s assets

commonly referred to as the level of leverage. As expressed in (9), increasing the interest
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rate, decreases the return to equity cederas-paribus.

The level of leverage determines how much of an effect an interest rate reduction will
have on the return to equity. As shown, a one unit change in interest rates changes the
return to equity by the negative product of (k) and the leverage ratio D/E. Therefore one
way to increase the return to equity is to redqce the total cost of debt financing by reducing
the leverage ratio. The objective is to reduce debts to a financially feasible level that can be
repaid over the loﬁg run at market interest rates. However, this approach has a relatively

high costs to the government and/or farm lenders.

Equity Infusion

Another abatement to be considered is an infusion of equity capital into the farm
business. An equity infusion may be used to either affect the return to equity by changing
the ratio of assets-to-equity or by reducing the leverage ratio (D/E). Another possible
advantage of an equi.ty infusion is the greater dispersion of risks among a wider set of
claimants on farm assets.

If the equity is used to reduce debts that are financed at very high interest rates not only
does the magnitude of debt decline but the average cost of debt declines as well. There
should be a charge for the equity capital used in the equity infusion case. A Rate of 6

percent represents an adequate opportunity cost for the equity capital.

Adjusting R, Under Conditions of Insolvency

if the value of debts is greater than the value of assets, the firm is insolvent. The
farm business is technically insolvent when for an extended period of time the farm has been
unable to meet debt repayment obligations. Such a situation occurs for farm’s that are |
highly leveraged when the value of assets decline due‘to some exogenous influence. Equity
is depleted and in many cases even negative. When the farm business is insolvent the

conceptual model is no longer a growth model but rather the model measures the rate of
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decline in equity. Outside of a large injection of capital the operator faces a high probability
of liquidation. Another course of action is to try and save the integrity of the business

through bankruptcy proceedings.
The Integrated Farm Financial Statements Model

Integrated Farm Financial Statements (IFFS) is a microcomputer software package
developed for use with Lotus 1-2-3 (Mapp et. al, 1985). The IFFS model is comprised of
three basic components which together allow the user to construct a simulation of the
farming enterprise. The IFFS model allows the user to simulate the production unit of the
farm and combine this information with other pertinent financial information concerning the
farm’s asset and liability structure. The IFFS model provides the user with a thorough but
concise description of the farm’s financial performance absent of risk modification. The
model is designed to provide information on an annual basis while allowing the farm to be

modelled in a muitiperiod framework.

Components of the IFFS Model

The three components of the IFFS model are a budget worksheet, additional
information worksheet and an integrated farm financial statements worksheet. The budget
worksheet allows the user to construct individual budgets describing each of the production
activities of the farm The enterprise budget is a means of bringing together the projected
prices, yields, costs and timing of important events (i.e. planting and harvesting) which
describe the production activities of the farm (Appendix A).

The additional information worksheet is much like the budget worksheet but allows
the user to account for monthly cash inflows and outflows that are not readily attributable to
any one production activity (Appendix A). The additional information worksheet also
accounts for non-farm inflows and outflows such as non-farm income and family living

expenses.
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The integrated farm financial statements worksheet is the heart of the IFFS model
and brings together information from the budget and additional information worksheets and
combines it with information about the assets and liabilities of the farm business. The
integrated farm financial statements worksheet is composed of five sections.

The first section is the net worth statement. The net worth statement indicates the
financial position of the farm business at a particular point in time (Appendix A). The net
worth statement shows what is owned versus what is owed. The difference between what is
owned and owed represents the owner’s claim against the assets of the business, or
owner’'s equity.

The second section is the cash flow statement. A cash flow statement is a recorded
projection of the amount and timing of all cash inflows and cash outflows that are expected
to occur throughout the planning period (Appendix A). In the IFFS model the cash flow
consolidates both farm and non-farm cash flows. The cash flow statement can be used to
either record actual records of cash infloWs and outflows or to make a projection of expected
inflows and outflows.

The third section of the IFFS worksheet is the income statement. The income
statement measures the profitability of the farm business, as measured by net farm income,
over a specific period of time, generally one year (Appendix A). The primary purposes of
the income statement are to: 1) measure the profitability of the business through net farm
income, 2) identify sources of profits or losses such as farming, non-farm activities and
unrealized gain from changes in farm land values, and 3) show disposition of net farm
income.

The fourth section of the IFFS worksheet is the financial performance summary
statement. The primary purpose of the financial performance summary statement is to
provide the user with a summary of many of the financial performance criteria used to
evaluate the farm business (Appendix A). The statement consists of three basic parts, the

ratios section, the cash flow summary section, and the earnings measures section.
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The final section of the IFFS worksheet is the debt worksheet. The debt worksheet
records the short term, intermediate term, and long term liability claims still outstanding

against the farm’s assets (Appendix A).

Using the IFFS Model to Analyze Financial Performance

As pointed out by Barry et. al, |t is generally accepted that the overall financial
performance of the farm is captured in three key financial performance criteria. These three
criteria are the profitability, liquidity and risk/solvency positions of the firm.

The IFFS model provides year to year analysis of the farm business’s profitability,
liquidity, and solvency positions.

The income statement provides a concise way to convey the components of net farm
income and also calculates net farm ihcome on an accrual basis.

The cash flow statement provides a thorough picture of the farm’s monthly cash
inflows and outflows. The difference between inflows and outflows is the liquidity position of
the farm less any liquidity reserves. Since the cash flow statement is on a monthly basis it
can be used to pro;ect times of the year when liquidity surpluses or shortfalls may occur.

The net worth statement provudes information concerning the solvency position of the
firm by way of the equity reserves in the farm business. In addition to the equity in the
business, the net worth statement summarizes the composition of the farms assets and
liabilities and can be used to determine if the farm has the right mix of short term,
intermediate and long term debt relative to its asset base.

Although the IFFS model is unable to provide an explicit measure of business or
financial risks, the model does provide implicit risk information. Through the solvency and
liquidity measures the operator can determine the boundaries of the farm’s risk bearing
ability and some idea of the likelihood of maintaining financial viability or becoming insolvent

and subsequently being liquidated.
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In addition to the specific measures for profitability, liquidity, and risk/solvency, the
IFFS model also calculates various ratios that can be used in conjunction with the major
financial performance criteria to develop trends depicting the farm’s overall efficiency of

operation.

Profitabili

Profit is defined as a monetary return to the owned assets of the farm (Barry, Hopkin
and Baker p.120). Consequently, the success or failure of any farm business entity is
subject to that entity’s ability to sustain annual profits. Profits are importani to the business
because: 1) profits represent the attainment of reasonable levels of income to provide steady
growth in net worth; 2) profits represent security and stability; 3) and profits represent the
ability to meet financial obligations. Profitability implies a business structured such that
returns from business activities consistently exceed the costs of being involved in those
activities.

Profitability is reflected in the margins between per unit costs and returns.;and in the
number of units sold. Hence it is closely tied to both efficiency and scale. For instance a
low volume of transactions might be offset by high-efficiency performance or vice versa.

Information regarding the farm’s profitability is obtained from the income statement.
An income statement measures a farm’s profits or the returns to owned resources over a
~ specified accounting period. In agriculture the accounting period is generally one year. Two
different accounting methods exist for determining prdﬁts, ‘the cash method and the accrual
method. Under the cash method, receipts and expenses are reported for the period during
which money actually changes hands. Although the cash method is popular for computing
income taxes, the accrual method more accurately reports true net income derived from the
| farming enterprise during the accounting period. The accrual method is superior because it
reflects receipts and expenses in the period they actually occurred. Through inventory

changes expenses and receipts are allocated to the correct accounting period.
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The net farm income (NFI) figure taken from the income statement measures the
return to unpaid operator and family labor, management, equity and risk. The calculation of
NFl in the income statement can be summarized as follows:

Net Cash Income (before interest payments)

Change in notes and accounts receivable
Change in accounts payable and accrued interest
Change in capital items (depr./appr./sales/purch.)
Adjusted Net Cash Income

Cash interest expense (excluding interest)

S+ ++

NET FARM INCOME

The components of NFl are affected by separate business events as well as being
interrelated through the assets and liabilities of the farm. A profitability trend can be
established by linking together successive income statements. It is possible for the farm to
generate a positive NFI but still have generated insufficient returns to cover principal
payments and family Iiving4 expenses. This points to the important distinction between
profitability of the farm’s assets and the liquidity in the farming operation.

Net farm income is a measure of profitability that is affected by the level of debt.
Therefore two farms might have identical production units but have different levels of net
farm income because of their different levels of debt. In such cases it is more appropriate to
measure profitability in the economic sense of imputing a return to all the factors of

production and then to compare this residual return between farms.
Liquidity

Liquidity refers to the firm’'s ability to generate cash in order to meet cash demands
as they occur and to providé for unanticipated events (Barry, Hopkin and Baker p.129).
Liquidity exists in the form of assets that can quickly be converted into cash through sales
or as reserves in the equity of long and intermediate term assets. It is the occurrence of risk
and the need to purchase assets that gives rise to the need for liquidity. In U.S. commercial
agriculture, most of the items used for production or family consumption are acquired with

cash outlays. Since the seasonal pattern of cash inflows generally varies from that of cash
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outflows, seasonal cash deficits and/or cash surpluses arise. The deficits must be met and
the surpluses must be managed. Additional needs arise for liquid reserves to meet
unpredictable fluctuations in prices, yields, expenses, or to cope with severe tragedies such
as fire, hail, sickness and death. The firm's quﬁidfty ‘needs are also influenced by investment
and financing' decisions. For example a new machine may improve the firm’s productivity
but its purchase Will likely reduce liquidity by committing exisiing gash reserves for down
payment and future debt servicing. In addition,the financial structure of many farms is
composed of a large propértion of intermediate and longterm assets which typically earn a
relatively low cash retdm (Boehlje and Eidman p.70). Consequently, the firm_ may have
difficulty generating enough cash receipts to meet current financial ‘obligations.

The quuidity poSitiori of the operatlion' can be_'.determined period to period by
information in current asset and liability entries of the balance sheet. However, since
liquidity problems occur within the accounting period a cash flow statement is superior to the
balance sheet for properly evaluatiﬁg the firm'’s liquidity position. The cash flow statement,
with its month to month projections of income and expenses, provides a better tool for
managing cash surpluses and avoiding unnecessary cash deficits. By improving liquidity
management, the cash flow statement provides a warning of possible future increases in
business and patrticularly financial risk.

A summary of the pertinent information from the cash flow can be used to arrive at a
useful measure of liquidity referred to here as net cash flow (NCF). The NCF calculation can
be summarized as follows:

Total Cash Available for Debt Service

- Scheduled principal payments

- Scheduled interest payments »
Projected interest payments on operating loan

= Cash Available for New Investment
- Projected capital expenditures

NET CASH FLOW
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Total cash available for debt service is the difference between total farm and nonfarm
income and total farm and family living expenses excluding debt servicing and capital
reinvestment.

By linking together successive cash flow summaries a liquidity profile can be

developed for the farm.

Solvency

Solvency is defined as what the farm operator would have left after all assets are
converted to cash and debts are retired (Pensbn and Lins p. 41): Therefore solvency is a
measure of financial security. The balance sheet or net worth statement provides the basis
to evaluate the direction and magnitude of changes in solvenéy over time (Boehlje and
Eidman p. 70)._ The appropriate measure of solvency then is the equity in the farm business.

Equity in the farms assets is defined by the classic accounting equation TA - ATL =
NW. As the equation implies the total value of all assets is divided in some proportion
between the claims against those'assets and the equity left after debt claims. This ratio is
referred to as either the debt to equity or debt to asset ratio and indicates what percent of
the farms assets are free of debtor's claims.

In terms of financial performance analysis, the important measure becomes the
change in equity from year to year. Change in equity is interpreted in light of changes
occurring in total assets and total Iiabili_ties and describes the farms ability to continue in
business. For instance if ésset values decline while the claims against those assets are
increasing the changes in equity will be severe and will reflect the increasing probability of
financial failure. ‘

IFFS also calculates the rate of retuh to assets, average interest rate, D/A ratio, D/E
ratio and other measures that can be used to evaluate the financial performance of the farm
business. Net farm income, Net cash flow, and the solvency position are chosen as the

three major components needed to measure financial performance at the firm level. The
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other measuremehts are also evaluated in analyzing the effectiveness of the proposed
financial stress abatements.

In the next chapter a representative benchmark farm is developed using the IFFS
modeling framework.v The farh is constructed to be representative of a typicalvwheat and
livestock farm in North-central Oklahoma with respect to the production unit of the farm.

Two different levels of debt are assumed, rather than being typical, specifically to analyze the

- impacts of financial abatements on the typical wheat and livestock farm.



CHAPTER IV

- DEVELOPING A REPRESENTATIVE FARM:

CHARACTERISTICS AND ASSUMPTIONS

Implementing the approach to financial analysis presented in Chapter lll requires the
development of a representative case farm. Possible responses to financial stress are
analyzed for a case farm representing the North Central region of Oklahoma (Figure 5). The
case farm is constructed to represent the size and structure of the most frequently occurring
family owned and operated farms in North Central Oklahoma.

Although the definition of a family farm is somewhat arbitrary, the essential
characteristics relate to the contributions of labor and management. A family farm can be
defined as a primary agricultural business in which the operator is the risk-taking manager
and with his family performs most of the managerial activities (Nikolitch, 1972).

This chapter describes the geographic area and outlines the Integrated Farm
Financial Statements case farm model, including production activities, price relationships and

initial financial position of the North Central Oklahoma case farm.
Area of Study

Relying on the 1985 Oklahoma Agricultural Statistics and the 1982 Census of
Agriculture, a typical farm in North Central Oklahoma is characterized as a family owned and
operated farm engaged primarily in the production of wheat and stocker cattle. Census data
indicate that a typical farm has been operating from twenty to thirty years. Eighty-nine

percent of North Central Oklahoma farms are family operated, 10 percent are partnerships

83
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and only 1 percent are corporate farms (Census of Agriculture, 1982). Thirty-three percent
of the operators are full owners, 48 percent are part owners and 19 percent are tenants.

Thus, a considerable portion (67 percent) of the farms in this area rely on a combination of
rented and owned land. Many farms in the region are large, with 50 percent consisting of

500 acres or more.
Resource Situation
Land

After consuitation with the Intensive Financial Management And Planning Support center,
a farm of 1280 acres is chosen to represent a typical farm for the North-central region of
Okiahoma (Bonnett, 1986). Land is divided into good cropland, average cropland and
pasture to obtain a distribution of per acre values (Table XI).

In addition to land composition, assumptions are made concerning major
improvements and rental arrangements. Using the census data a rent to own ratio of 2/3
owned to 1/3 rented is chosen to represent a typical North Central Oklahoma Farm. This
resuits in an owned land base of 935 acres of which 800 acres are cropland, 120 acres are
pasture, and the remaining 15 acres are the homestead. The total value of owned real
estate and improvements as of January 1, 1987, is $518,300. An additional 360 acres of
wheat land are rented on a 1/3 - 2/3 cropshare basis.

To evaldate the financial performance of the case farm assumptions are made about
land acquisitions with respect to time and amount of purchase. Since real estate typically
comprises three-fourths of the total asset base of a farm, different levels of financial stress
exist depending on the year when land is purchased and the éccompanying land price,
interest rate and accepted amortization period of the loan.

A beginning debt/asset ratio of 50 percent is assumed for the base case farm. The
assumed level of debt represents a farm that is undergoing a moderate degree of financial

stress based on the USDA’s 1986 Costs and Returns Survey (USDA, 1887). The timing of



TABLE XI

LAND AND IMPROVEMENT VALUES
AND TENURE ARRANGEMENTS

86

Land and Owned  §$/acre  Value Rented  Rental
Improvements Acres Acres Terms
Homestead 15 81,500 - -
Good Cropland 320 566 181,200 160 1/3 - 2/3
Avg. Cropland 480 461 221,400 200 1/3 - 2/3
Pasture 120 285 34,200 - -
Total 935 518300 360 -
TABLE XII
REAL ESTATE PURCHASES
BASE CASE FARM

Purchased 160 acres in 1966
Year # Ac;;;- Cost Total Amount Interest Annual Balance

Acre Cost Financed Rate Pymt. Owed
1968 255 285 72,675 58,140 7.6% 5,241 27,705
1972 280 300 84,000 67,200 8.0% 6,295 44,941
1974 160 370 59,200 41,440 8.8% 4,134 31,366
1979 160 885 141,600 99,120 12.5% 13,078 92,069
1982 80 1355 108,400 65,040 13.2% 8,990 63,069
Total 935 259,150

ATT Loans are 25 Year Mortgages
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debt acquisition offers two insights of general interest (Table Xll). First, the impact on cash
flows is illustrated by looking at the annual payments column. These figures demonstrate
that the cash flow aspect of the financiél stress problem could continue for some time unless
debt is refinanced at lower interest rates or some similar action is taken. Secondly, if the
acquisition of land is shifted towards the latter stages of the farm *boom?*, it can be illustrated
that controlling the same 860 acres of real estate has a very different effect on debt
repayment commitments and exposure to risk. Both of these result from changes that occur
in the terms of financing including interest rates, required down payments, and length of

mortgage.
Production Activities

Production data are examined for the 10 counties in North Central Oklahoma (Figure
5) to determine the primary agricultural activities (Oklahoma Agricultural Statistics, 1982).
The census examination included only farms with sales of $10,000 or more of agricultural
products per year.

~ Wheat is the predominate crop of the area as 83 percent of farms harvested wheat
in 1982. The average wheat acreage was 281 acres per farm. The county averages ranged
from a low of 209 acres per farm in Dewey County to a high of 378 acres per farm in Grant
County.

Grain sorghum is produced on 9 percent of the farms. The average acreage of grain
sorghum harvested is 62 acres per farm. Grain sorghum ranges from an averége of 44
acres per farm in Dewey County to a high of 85 acres per farm in Kay County.

The average acreage for pasture in the area is 75 acres per farm. The county
averages range from a low of 48 acres per farm in Noble County to a high of 94 acres in
Woods County.

The three crops considered in this study are wheat, grain sorghum, and summer

lovegrass pasture for grazing and haying. The sum of the three average acreages for the
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area is 418 acres. The total average acreage per farm of grazed and harvested cropland
and summer pasture is 436 acres, so most of the production activities for crops and pasture
appear to be accounted for by the wheat, sorghum and pasture activities.

Wheat production is the major crop in the North Central region of Oklahoma and is
complimented by the second most important production activity, winter stockers. The
census data is somewhat ambiguous in regards to the number of calves pastured on wheat
but, it is understood that stocker cattle are a standard complimentary activity to wheat and
pasture production in Oklahoma. The case farm for North Central Oklahoma includes
production activities for harvested wheat acreage which is grazed by stockers from
November through March, grazeout wheat which is grazed by stockers from November

through May, and summer stockers run on lovegrass pasture from April through September.
Prices

Crop prices used are the current prices for 1987, and remain at 1987 levels for the
entire simulation period of 1987 to 1991. Crop sale prices along with all input prices for
each activity are obtained from the Oklahoma Enterprise Budget Price Vectors (Enterprise
Budget Price Vectors, 1986).

Because of the cyclical nature of livestock prices and the large capital requirements
associated with this activity livestock buy-sell prices for stocker steers are averaged over a

ten year period from 1977 - 1986 (Table XIii).

Budgets

An enterprise budget is a listing of all income and expenses associated with a
specific farm activity. The Integrated Farm Finahcial Statements model uses the timing of
cash receipts and expenses on a monthly basis that are associated with the activities in the
farm plan. These budgets are then combined into the Cash Flow of the farm business

which is an integral part of analyzing the financial performance of the farm.



TABLE XIII
STOCKER AVERAGE BUY SELL PRICES*

Buy: October 15 and April 1 Sell: March 1, May 15 and Sept. 15

Steers: No. 1 Med. Frame Steers: No. 1 Med. Frame
400-500 1bs. 600-700 1bs.
Year APR ocT MAR MAY SEP
o NOV _ ’

1978 68.20 74.48  53.35 -~ 64.34 59.34
1979 105.82 + 93.48 - 89.73 84.06 86.82
1980 82.40 80.01 - 77.96 75.43 68.18
1981 73.45 69.89 68.15 . 65.59 63.78
1982 73.80 65.60 65.11 65.70 66.19
1983 77.99 69.68 - 71.16 57.99 - 65.43
1984 71.16- 67.97 67.70 64.02 63.27
1985 77.77 72.43 67.91 58.87 66.14
1986 72.00 72.11  61.45 65.77 57.24
1987 73.80 1 72.23 - 61.45 68.31 64.21
Avg. 77.60 73.80 69.02 67.01 66.06

Source: USDA/ERS Weekly Price Series for Livestock, Ok lahoma City,
Ok 1ahoma. :
*OKC PRICES: Cwt. Stocker Feeder, Monthly and Annual Average
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The eight budgets developed to describe the production unit of the case farm for
North Central Oklahoma are found in Appendix A. Included in the eight budgets is the
Additional Information Budget (Al budget) which allows the organization of monthly inflows
and outflows that are not readily attributed to a specific farming enterprise. The following
section describes how each of the eight budgets are constructed and how each is related to

the overall farm structure.

Crop Budgets. The wheat activity is described by two budgets. The first budget
(WHTDRY1, Appendix A) is for the 360 acres of crop rented land and accounts for 261 acres
of harvested wheat as well as 99 acres that are diverted under the government price support
program. The second budget (WHTDRYZ2, Appendix A) is for 736 owned acres and
accounts for 522 acres that are harvested and 214 diverted acres 16 of which belong to the
grain sorghum allotment (Table XIV). |

With passage of the 1985 Food Security Act, government payments became an even
larger portion of total farm earnings. New provisions in the bill provided for higher farm
incomes with less exposure to risk (Sanders and Anderson, 1987). Because farm managers
are assumed to be rational, the manager of the case farm patrticipated in the government
program 100 percent. It is further assumed that the case farm has an established wheat
crop base of 1080 acres of which 720 are owned and 360 are rented on a 1/3 - 2/3 crop
share arrangement. Participation in the program reduces the harvestable acreage to 522
acres owned and 261 acres rented. The entire 1080 acres plus 16 acres from the grain
sorghum base or a total of 1096 acres of wheat can be grazed from November first until
March fifteenth. The 214 owned and 99 rented diverted acres can be grazed from
November first through May fifteenth.

As illustrated in Table XIV, government payments are nearly equal to the total
proceeds received from the sale of all crops. The continuation of these large subsidies is a
key ingredient in providing the needed cash inflows to service existing debts on most farms

(USDA, 1987). Program variables and assumptions for government payment calculations are



TABLE XIV
SUMMARY OF CROP BUDGETS

Wheat .
Name Description Acres Receipts Government Expenses
- Sales Payment
Wheat
WHTDRY1  Harvested Rent 360 12,806 12,312 20,193
& Diverted
WHTDRYZ " " Own 540 38,419 36,901 44,388

Grain Sorghum

MILODRY2 Harvest Own 64 5,962 2,291 4,346
Lovegrass
LOVEGRAS Hay and Own 120 0 8,192

Graze
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presented below and it is assumed that on rented acreages the tenant received 2/3 of the
Qovernment payment (Table XIV).

The government payments are made in two instaliments the first coming in March
which is 40 percent of the total projected payment. This first payment is calculated by
taking the Target Pribe of $4.38 and subtracting the formula loan rate of $2.40. The
difference of $1.98 was then multiplied by the harvested acres and the proven yield per acre.
This figure is then reduced by 4.3 percent because of the Gramm - Rudman Budget
Balancing Amendment. Forty percent of the figure obtained up to this point would be the
portion of the deficiency payment paid in March.

The government diversion payment is all paid in March ahd is calculated by
multiplying 2.5 percent times the base acreage, times the proven yieid, times the diversion
payment of $1.10 per bushel times the renter's share where appropriate (Anderson, 1986).
The final payment was made in December and is calculated by taking th_e difference
between the Target Price of $4.38 per bushel and the five month average price of $2.18 per
bushel. This figure is then reduced by the 4.3 percent Gramm - Rudmann cut. The
following is then subtracted from this resuit: The $4.38 per bushel minus the formula loan
rate of $2.40, times the Gramm - Rudmann reduction, times 40 percent. This is the
difference between the actual deficiency payment and the projected deficiency payment. If
this number had been negative a refund would have been owed but as it is for wheat the
difference is positive and .is muttiplied by the proven yield of 33 bushel per acre (not the
actual yield), the number of harvested acres and the renter's share when appropriate.

In addition to the actual wheat production that is sold, the wheat crop also produces
winter grazing for stockers. For grazing purposes the total wheat acreage is reduced by 120
acres. This reflects an assumption that rather than pay pasture rent the operator will agree
to pasture only 2/3 of the actual 360 acres of rented wheat land. It is further assumed that
under this arrangement the operator of the case farm gains control of the other 240 acres

and is able earn stocker rents off of this pasture or graze it.
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Pasture production is measured in animal unit months (AUM’s). An animal unit
month is defined to be 730 pounds of dry matter, based on the estimated requirements per
cow per month (Walker, Lusby, and McMurphy, 1987). AUM production on wheat pasture
then is a measure of the quantity of dry matter produced in a given month. Data from the
OSU Crop and Livestock budgets for wheat indicate for example that during the period
November to March an average of 1.1 AUM is produced per acre. This amounts to 1073
AUMs being available for consumption during this period (Table XVI).

The grain sorghum activity (Milodry in Appendix A) is assumed to be on owned land
and the entire 80 acreé is in an established grain sorghum base for government program .
participation purposes. Grain sorghum production is assumed to be 25 bu. per acre and
sold for $2.61 per bu. in October. Government payments are calculated in the same way as
for wheat using the appropriate numbers for sorghum. Table XV gives the pertinent
numbers as follows: The required acreage reduction for standard participation in the
program for sorghum is 20 peycent of the base acreage or 64 acres. The target price for
sorghum was $2.88 per bushel, the loan rate was $1.82 per bushel, the maximum deficiency
payment per bushel was a $1.06 and the diversion payment was $.65 per bushel. As is the
case with wheat, 40 percent of the projected total payment is made in March and the -
remaining payment should be made at the end of the five principal marketing months. This
would put the payment coming in February of the next year but is assumed that all
payments are received in the year of production.

| Lovegrass pasture (Lovegrass, Appendix A) is considered a crop in this study
because it produces both a hay crop and forage for stocker consumption. One hundred
and twenty acres of lovegrass are owned. One cutting of hay is taken off 40 of these acres
in June. Production of 1.9 tons per acre is assumed based on crop and livestock budget
information for a total of 76 tons of hay. All of the hay is used to feed stockers during the
winter and before wheat pasture is available. The stocker enterprises are charged for the

consumption of the hay an amount equal to what the hay could be sold for. The other 80



TABLE XV

VARIABLES AND ASSUMPTIONS
FOR GOVERNMENT PAYMENTS

Item Wheat Sorghum
1986 Program:

Required acreage reduction (pct.) 1/ 25 20
Target Price (dol./bu.) 1/ 4,38 2.88
Loan rates (dol./bu.) 1/, 2/ 2.40 1.82
Maximum deficiency payment (dol./bu.) _/ 1.98 1.06
Diversion rate:

Dollars per bushel diverted 3/ f 1.10 .65

1/ Program provisions announced for the 1986 program on January

13, 1986.

2/ A 4.3% Gramm-Rudman reduction reduced the effective loan rate

to $2.30 per bushel.

3/ As announced for the 1986 program on January 29, 1986 for 2.5

percent of base acreage.
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TABLE XVI

AUM AVAILABILITY AND REQUIREMENTS FOR STOCKER STEERS

Crop or Time AUMS prod- Total Total Pasture
Pasture Units Frame uced/acre Acres Produced

Source '

Wheat AUMS Nov-Mar 1.1 976 1073.6

Wheat

Grazeout AUMS Mar-May 1.8 280 504.0
Lovegrass AUMS May-Sep 5.55 80 444.0
Livestock Units Used Time AUMS prod- Total Total Pasture
User Per Head Frame uced/acre Head AUMs Required
Stockers

Harvest AUMS Nov-Mar 2.54 422 1071.88
Stockers

Grazeout AUMS Mar-May 1.94 259 502.46
Stockers

Lovegrass AUMS May-Sep g,8 158 442.40

Source: Crop and Livestock Budgets, Department of Agricultural Economics, Oklahoma
State University and Research Report, p-888, 1987.

G6
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acres of lovegrass are grazed by summer stockers from May until September. Relying on
OSU Crop and Livestock data, lovegrass pasture produces 5.55 AUM per acre during the
period May through September. This comes to a total of 444 units of forage produced for
consumption by summer stockers (Table XVI). Because of the capital constraint only 40 of
these acres are utilized by the operator and the other 40 acres earn summer stocker rents.
The lovegrass pasture is also used in the winter to rotate stockers and to provide extra

forage in the event of prolonged bad weather.

Stocker Budgets. Three of the eight budgets aré étocker cattle budgets. Because
stocker steers are the most common livestock enterprise the case farm plan does not
include a cow-calf or dairy operation. The three budgets are classified by dates bought and
sold and the respective buy-sell weights for the steers (T able XVII).

The number of stockers is determined using information in Research Report P-888
and a pasture balancing program (Walker, Lusby, and McMurphy, 1987, Walker, 1987) (Table
XVl). The pasture availability must be balanced because forage that is produced for
example, in December is different in terms of quality if it isn’t consumed until February.
Therefore to properly balance the available pasture between summer, winter and spring
stockers the available AUMs are divided into the 'three categories of harvest, grazeout and
lovegrass (Table XVI). The AUM availability is further divided into grazing periods (Table
Xvi). |

'There is adequate basture for a total of 580 steers (Table XVil). Because of the
capital constraint only 290 head are purchased. Budgét STKR4_9 (Appendix A) describes the
purchase of 79 steers which utilize 40 acres of the 120 acres of lovegrass pasture. These
steers are purchased weighing 437 Ibs. and cost $339 per head. The 79 steers are half of
158 total steers for the 80 écres of IOvegrass pasture. This .stocking rate is based on a
nutrient requirement of 2.8 AUM per'head during the period May through September (Table
XVl). These steers are sold in September for $443.77 per head resulting in a net operating

margin of $48.63 per head.



TABLE XVII

SUMMARY OF STOCKER STEER BUDGETS

Name Description Buy Sell Head Sales Expenses

STKR4_9 Summer Stockers 4.37 6.49 79 '34,170 30,328
May-September

STKR10_3 Winter Stockers 4.37 6.65 82 37,492 31,311
November-March

STKR10_5 Winter Stockers 4.37 7.63 129 62,799 50,614
November-May

TOTAL SALES -EXPENSES

243,152 189,372
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Budget STKR10_3 (Appendix A) is for 82 head of stockers purchased in November
and sold in March. These steers are also purchased at 437 Ibs. and cost $322 per head.
Animal nutrient requirements are provided through grazing the entire 976 acres of wheat
pasture. The 82 head of stockers must be sold in March to allow the wheat that will be .
harvested time to mature. Stockers are sold in March at 679 Ibs. for $469 per head. Net
operating margin for the stockers sold in March is $75.37 per head. The 82 head is the
difference between the total stockers purchased in November (211 head) and the number
sold in May (129 head). Stocker nutrient requirements are 2.54 AUM per head for the period
November through March (Table XVI).

Budget STKR10_5 (Appendix A) describes 129 stockers that are also bought in
November at $322 per head but sold in May. These steers are sold at 779 Ibs. for $498.40
per head. Net operating margin for the stockers sold in May is $94.46 per head. Stocker
nutrient requirements are 1.94 AUM per head for the period March through May (Table XVIi).
The May stockers have 280 acres of grazeout wheat which produce 1.8 AUM per acre. The
available AUM’s translate into a pasture capacity of 259 head but only 129 of these are
purchased due to the capital constraint. The remainder of the pasture production is utilized
by someone who is willing to rent the additional pasture for stocker cattle.

The Additional Information Budget

' This budget provides a means of accounting for- cash inflows and outflows that are
'not readily attributable to any one production activity (Appendix A). The Al budget records
the receipts from pasture rents, off-farm wages, taxes, insurance, family living expenses and
new borrowing.

Cash rents received from wheat pasture are calculated assuming a $2.00 per cwt.
per month charge for wheat pasture and a $1.75 per cwt. per month charge for lovegrass.
Rent received for pasture grazed from November through March comes to $43.70 per head
or $3,583 based on 82 head of stockers. Rent received in May is for 129 head of stockers.

These stockers are charged $70.30 per head for a total rent charge of $9,068. The 79 head
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of steers on lovegrass are charged $38.50 per head for a total rent charge of $3,602. The
d-ifference between net operating margin per head for purchased livestock verses the per
head rental fee for livestock is $31.67 for stockers sold in March, $24.16 for stockers sold in
May, and $10.13 for stockers sold in September.

The case farm receives a total of $15,532 in off-farm wages and salaries. Ten
thousand two hundred dollars of the total are derived from full employment of the spouse
and the other $5,332 comes from hourly contract work performed by the farm operator.

Other operating expenses include, hired contract labor of $4,464, annual real estate
taxes of $2,500, annual insurance premiums of $3,200, and utilities separate from the farm of
$1,225. The family living expense of $12,950 is included in the additional information budget
as is the annual capital purchases of $27,714.

The Al budget along with the seven crop and livestock budgets characterize the
annual cash inflows and outflows associated with a farm business such as the one modeled

in the case farm.

Labor and Management

Labor resources are determined by assuming the farm is owned and operated by a
family of four. Labor is provided primarily by the farm household, all additional labor
required is hired on an hourly wage basis. The spouse’s labor is not used in the farm plan,
rather it is employed away from the farm at an annual after tax wage of $10,200.

The amount of labor required is determined from the OSU Crop & Livestock Budgets
per activity chosen to be in the farm plan. Table XVIiI illustrates the per month distributions
for labor requirements. These figures are based on estimates of the amount of labor
required per acre or per head to operate all machinery and equipment involved in the
chosen activity. These figures also reflect other labor requirements associated with being
involved in the production activities of the case farm. Total labor requirements for the

activities chosen are 4282 hours per year. As Table XVl illustrates, labor requirements
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occur in a *lumpy* fashion with a high degree of variation from month to month. As a result
throughout the year there will be labor surpiuses in some months and labor shortages in
others. |

Labor provided by the operator is determined by assuming an average of 40 hours
per week from October through April and 55 hours per week from May through September.
This resuits in total labor contributions by the operator of 2220 hours per year. Labor
contributions from the children are based on an average contribution of 50 hours per week
per child during the summer months and 15 hours per week per child during the school
year. Together the children contribute an average of 2280 hrs. per year to the farm plan.
Annual labor availability averages 4500 houré per year.

The amount of labor that must be hired from an outside source is found by taking
the difference between the amount of labor provided and the amount of labor required
(Table XVIil). The total amount of labor hired is 1116 hours. Because the need for
additional labor arises periodically, it is assumed that labor is hired on as needed bases at
$4.00 per hour.

The amount of labor available for employment off the farm is 1,334 hours. It is
assumed that this labor is contracted out on an hourly basis at a wage of $4.00 per hour.
Since the labor is available during the school year the operator might work as a bus driver,
janitor or other part-time jobs.

Because the operator énd family have an opportunity cost associated with their labor
each hour of labor required in the farm business is paid a wage of $4.00 per hour. This
results in total annual labor costs of $17,128. Of the total labor cost, $4,464 goes to hire
additional labor and the remaining $12,664 is returned to the operator and family as their
imputed return to labor.

The manager of the farm is assumed to be knowledgeable in both crop and livestock
production. The manager's objective is to maximize net returns to the operation and to work

towards viability in the over all financial performance of the business to insure firm survival.



TABLE XVIII

HOURS OF LABOR REQUIRED FOR THE BASE CASE FARM

: Labor
Grain Lovegras Winter Summer Required Hours ’ Labor
Wheat Sorghum 120 Stockers .Stockers By Operator Labor Off-

Month 1096 64 acres = -acres 290 head 79 head Month & Family Hired Farm
January 113 113 288 - 0 175
February 296 ; : 113 409 288 121 0
March 30 18 113 161 288 0 127
April 15 68 83 288 0 205
May 12 18 58 36 124 . 384 -0 260
June 946 17 12 : 22 996 560 436 0
July 701 24 22 747 560 187 . 0
August 614 - 99 23 735 - 560 175 0
Sept.Oct” 570 29 599 384 215 0
ober i 0 288 0 288
November 171 171 -288 0 117
December 31 114 145 288 0 143
TOTALS 3158 195 48 749 132 4282 4464 1134 1316

T0T
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To accomplish this the manager chooses a farm plan that in terms of knowledge and
expectations makes efficient use of the available resources of land, labor, capital and
managerial ability.

Management’s wage is imputed from a minimum family living allowance. This
allowance is based on the Median non-metropolitan income for 1985 of $20,938. If this
figure is adjusted by the implicit net rental value of the farm dwelling and income tax
adjustments, the estimated minimum farm family living needs are reduced to $12,950
(Duncan and Harrington, 1986)‘. The $12,950 provides a family living requirement that is
above the poverty level and represents an austere budget on which a farm family of four
might be expected to live. This figure is separate from the imputed return to labor and

serves as a conservative opportunity return to management.

Capital

The 'credit reserve structure of the farm business is divided into short, intermediate
and long term sources. Short term reserves consists of cash on hand, other assets that can
be converted to cash within the year, plus short term borrowing through the operating note.
Intermediate reserves are primarily the equity in the machinery and equipment and securities
that may not be readily marketable within one year. Long term reserves consist of the equity

in the firm's fixed assets, namely land.

Short Term Capital. Short term.capital is borrowed at an interest rate of 11.5
percent. This is the average rate charged by reporting institutions for agricuitural borrowers
in the Tenth district of the Federal Reserve System (Financial Letter, 1st quarter, 1987). As
discussed in Chapter lll, the need for short term borrowing and thus credit reserves arises
because of the lag between the beginning of the production process and the culmination of
the sale of those commodities produced.

Generally short term borrowing occurs through an operating loan. This loan

functions as a line of credit much like a credit card not to exceed some predetermined level.
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The operating note insures the farm operator that business can be conducted in an efficient
manner without costly delays while protecting the lender from over extending the credit
capacity of the borrower. In the case of large downpayments for machinery or stocker cattle
purchases special approval ofteh has to accompany the loan and may require the taking of
additional security to help insure the lender against the increased risk associated with higher
debt loads. For the case farm it is assumed that a capital constraint exist limiting the funds
available for stocker purchases by one-half the total carrying capacity of the case farm. The
capital constraint is tied to the D/A ratio and thus the 50 percent limit on the total number of
stockers that are pastured. It is assumed the borrdwer has an an;angement with the lender
that funds are available for livestock as long as the other available pasture is rented out on
a cash for gain in cattle basis. The rent received on the pasture is pledged as additional
collateral on the livestock loan.

It is not unusual for short and intermediate term capital reserves to be used together
as security for operating loans. In situations where a farm operator continues to over extend
the repayment capacity of the farm, financial losses occur resulting in the need for additional
forms of security. Where sufficient equity exist, lenders will respond by requesting second or
third mortgages on real estate. These mortgages will provide funds to reduce operating
loan balances and to inject needed cash flow into the business. Many times, unless prices
or yields improve substantially the repayment capacity of the farm is burdened further by
these additional mortgages increasing the probability that the farm will experience financial
stress. Over the long run financial stress problems are compounded making it difficult to

improve financial performance of the farm business.

Intermediate Capital. As stated above, intermediate credit reserves are comprised of
sohe portion of the equity in the machinery and equipment necessary for the-production
activities included in the farm plan (Table XiX).

In this study it is assumed that intermediate capital is borrowed on an annualized

basis to replace machinery and equipment. Although, intermediate assets are usually



TABLE XIX

BASE CASE FARM MACHINERY AND
EQUIPMENT COMPLIMENT

Years Useful Purchase Annual Accum. Asset
Machinery and Equipment Year Owned Life Price Salvage S/L Depr. Depr. Value
Tractor 155 hp 1981 6 10 49890 9978 5702 34210 15680
Tractor 110 hp 1984 3 10 49484 9897 5655 16966 32518
Tractor 60 hp 1986 1 10 24600 4920 2811 2811 21789
Sp. combine 24 ft. 1979 8 . 10 47000 11400 6514 52114 11400
M.B. Plow (5-16) 1976 1 12 4500 900 514 5657 900
M.B. Plow (6-18) 1980 7 12 6100 1220 697 4880 1220
Offset Disk 20 ft. 1979 8 12 10000 2000 1143 9143 2000
Offset Disk 16 ft. 1977 10 12 7800 1560 891 8914 1560
Sweep Plow 25 ft. 1986 1 10 11800 2360 1349 1349 10451
Sweep Plow 15 ft. 1986 1 10 8900 1780 1017 1017 7883
Springtooth 30 ft. 1977 10 12 3200 640 366 3657 640
(2) Drills w/o fert. 14 ft. 1981 6 10 11200 2240 1280 7680 3520
Anhydrous Applicators 25 ft. 1985 2 15 5200 1040 594 1189 4011
anhydrous Applicators 15 ft. 1985 2 15 3150 630 360 720 2430
Dozer Blade 6 ft. 1974 13 15 2850 570 326 4234 570
18 ft. Gooseneck 1978 9 10 4995 999 571 5138 999
1978 2.5 ton Truck 1978 9 15 17500 3500 2000 18000 3500
1972 2.5 ton Truck 1972 15 15 14800 2960 1691 25371 2960
1985 3/4 ton Pickup 1985 2 5 13500 2700 1543 3086 10414
1982 3/4 ton Pickup 1982 5 5 9280 1856 1061 5303 3977

¥0T



TABLE XIX (CONTINUED)

. Years Useful Purchase Annual Accum. Asset
Machinery and Equipment - VYear Owned Life Price Salvage S/L Depr. Depr. Value
1984 4-door car ‘ 1984 3 5 15000 3000 1714 5143 9857
TOTAL 66150 37800 216583 148280
Source: Purchase Price - National Farm Tractor and‘Implement Blue Book

Useful Life - OSU Crop & Livestock Budgets
Interest Rates - Kansas City Federal Reserve Financial Letter
S/L Annual Depreciation is for Seven Years

S0T
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purchased in a lumpy fashion, the farm still must be able to generate the required
downpaymenfs and corresponding loan payments necessary to make these purchases when
they occur. As a result, over the five year planning horizon of 1987-1991, used in this study,
the overall effects on financial performance should work out to be about the same. Choat
and Plaxico (1987) suggest that because financial stress may be a short run phenomena
capital replacement can be foregone. Although this is a plausible assumption, if the farm
operator uses the machinery compliment past its useful life the expense of operating the
machinery increases while exhausting all of the assets trade-in value. In such cases the
farm operator is faced with borrowing Iargbe amounts of capital to finance several pieces of
equipment and machinery at one time. This could overload the farm’s repayment capacity
once again jeopardizing the financial performance of the farm business. In this study it is
assumed that capital purchases are averaged and that this accurately portrays the overall
effect of capitalr replacement on the farm'’s financial performance.

The total amount of equipment that is replaced over the five year analysis period is
divided into five equal investments. The annual capital replacement figure is arrived at using
the machinery and equipment replacement coefficients from the OSU Crop and Livestock
Budget Generator. Machinery and equipment retired each year is caried on the balance
sheet at a book value of $3,000. Machinery and equipment remaining in the inventory is
depreciated by $20,755. To begin the next years business with intermediate assets equal in
value to those in the initial year requires purchasing $27,714 worth of new machinery and
equipment annually. The difference between the $23,755 and the $27,714 is the
depreciation which occurs on the new capital purchases in the first year of ownership (Table
XX).

This assumption requires that each year of the analysis a 25 percent down payment
of $6,928 must be made either from cash kreserves or through additional borrowing in the
operating note. The $20,786 of additional intermediate borrowing result in increasing
principal and interest expenses by $5,624 annually. The additional debt repayment is made

through the cash flow either by cash reserves or increased borrowing on the operating note.



TABLE XX

ANNUAL MACHINERY AND EQUIPMENT REPLACEMENT SCHEDULE
FOR BASE CASE FARM

Year Beginning  New ~ Total

) Sub ject New Purchase Ending
Machinery ‘ to Value Purchase  Value Value

01/01/87 \Vehicles Retire Deprec. 12/31/87 Value 12/31/87 12/31/87
Machinery 117571 ) 2400 115171 98718 21995 18853 117571
Vehicles 30709 600 30109- 25796 5719 | 4902 30709
01/01/88 117571 2400 115171 98718 21995 18853 117571
30709 600 30109 25808 5719 4902 30710
01/01/89 117571 2400 115171 98718 21995 18853 117571
30710 600 30110 25809 5719 4902 30711
01/01/90 117571 2400 115171 98718 21995 18853 117571
30711 600 30111 25809 5719 4902 30711
01/01/91 118581 2400 115171 98718 21995 18853 117570
30711 600 30111 25809 5719 4902 30711

LOT
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Thus, farms in financial stress with a line of credit are able to increase the operating note in
order to make payments on intermediate and long term debt unless the lender exercises

considerable control over the expenses by the borrower.

Long Term Capital. The long term credit reserves associated with the benchmark
farm are comprised of owned land and other real estate fixtures. Land is divided into 320
acres of good cropland valued at $535 per acre, 480 acres of average cropland valued at
$430 per acre, and 120 acres of lovegrass pasture valued at $285 per acre. The average
value of the 935 owned acres including fixtures,kas of January 1, 1987, is $554 per acre or
$518,300. Because of the current economic conditions in the farm sector and moreover the
imposed financial stress conditions that have been built into the case farm no additional long
term investments are considered. However, any equity reserves that accumulate in the land
are assumed to act as insurance against loss subsequently reducing the level of financial
risk as well as total risk. The following section discusses the initial financial position of the

case farm.

Original Plan - Assuming a 50 Percent D/A Ratio

This section discusses the initial financial position
of the representative case farm. Information from the IFFS model is presented describing
the profitability, liquidity, and solvency/risk position of the case farm assuming a D/A ratio of

50 percent.

Profitability - Net Farm Income. Table XXl illustrates the Income Statement for the
base case farm. During 1987 gross farm receipts for the base case are $258,805 and cash
operating expenses totaled $237,392 of which interest on debt accounted for $40,966. This
interest expense is almost double any other single expense item except for livestock
purchases. Gross farm sales minus operating expenses leaves net cash income from

operations of $21,413 to cover family living expenses and capital reinvestment. Living
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TABLE XXI
INCOME STATEMENT FOR BASE CASE FARM - 1987

OPERATING RECEIPTS CASH FARM EXPENSES
Livestock Purchased ~ Hired Labor 17176
for resale: - 134461 Machinery Repairs 12802
Crop Sales: , 57187  Other Repairs 543
Other Farm Income: . Cash Interest , 40966
Government Payments 51504 Feed Purchased 3028
Custom Work, Other 15708 Seed and Plants © 5428
' Fertilizer & Chemicals 27431
GROSS FARM RECEIPTS: 258860 Machinery Hire 5057
- Supplies 0
Vet, Medicine . 3213
Fuel, 0i1 & Lubricants 14985
Taxes 2500
_Insurance 3200
-Farm Utilities 1350
Cash Rent & Leases 0
Freight & Trucking 0

Livestock Purchased

for Resale 94839

 TOTAL CASH EXPENSES 237436
NET CASH INCOME FROM OPERATIONS 21424
ADJUSTMENTS FOR ACCRUED ITEMS AND INVENTORIES:

Change in Accounts and Notes Receivable 600
Change in Accounts Payable & Accrued Expenses 723
Changes in Inventories - 0

~ Changes in Capital Stock , -30234

NET FARM INCOME - 7487
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expenses are excluded from the net farm income calculation but capital reinvestment is not.
Along with depreciation of homestead improvements in the amount of $3,150, other
adjustments to net farm income are a $600 increase in savings and securities and a
reduction in interest expense of $723. Because of the interest expense incurred on
‘previously acquired debt and new capital purchases net farm income in 1987 is a negative

$7,498.

Liquidity - Nret Cash Flow. Table XXli illustrates a summary of the financial
performance of the base case farm for 1987. The top section provides a summary of cash
inflows and outflows as well as the basic financial performance ratios. The middle section
provides a summary of the net cash flow’s sensitivity to farm receipts and expenses. The
bottom section summarizes measures of rates of return to equity, investment and average
cost of capital.

With cash farm receipts of $258,805 plus nonfarm income of $15,532 and total cash
farm expenses of $1 96,426 plus $12,950 in family living expenses $64,960 are left to service
debt and make capital replacement purchases. However, debt payments equal $58,305 pius
interest on the operating note of $3,777 resulting in cash available for new investment and
.risk of $2,878. The $2,878 is insufficient to cover a down payment on capital purchases of
$6,929 resulting in a negative net cash flow of $4,050 for 1987.

Beginning in 1987 the operating note has a carry over balance of $40,000. The
ending balance is $44,050 for an increase of $4,050. The Maximum balance is $73,955
which occurs in November when the $68,048 in stocker purchases are made. The operating
note balance is reduced to the ending balance of $44,050 when $32,015 in government

payments are received in December.

Solvency - Equity Position. Table XXIil represents the beginning Net Worth
Statement for the base case farm plan. The base case farm initially controls 50 percent of

the $818,096 of total assets. The assets are distributed as follows: Current Assets of



TABLE XXII

FINANCIAL PERFORMANCE SUMMARY FOR
BASE CASE FARM - 1987

Cash Farm Recefpts

258805
Total Cash Expenses 196426
Family Living ’ 12950
Nonfarm Income 15532
Cash Available for
Debt Service 64960
Interest Payments 37189
Principal Payments 21116

Cash Available for

New Investment ‘ 2878
Downpayment on ,

Capital Expenditures 6929
Interest Payment

on Operating 3777

NET CASH FLOW
Cash Flow Sensitivity:

----------------------

~Net Cash Flow as a % of Cash-

Net Cash Flow as a % of Cash

Interest Paid as a % of Cash

Rate of Return on Equity =
NFI - Fam11y Living
Beginning Net Worth

Average Interest Rate on Debt

-4050

- Current Ratio 1.283 1.185
Working Asset :

Ratio 1.787 1.656
Leverage Ratio 1.040 1.061
Debt/Asset

Ratio 0.510 0.515

Operating Note Summary:

Beginnihg Balance 40000
Ending Balance 44050
Change -4050
Maximum Balance 73955
Minimum Balance 0
Farm Receipts -1.56%
Operating Expenses -2.06%
Farm Receipts 15.83%

¢ Rate of Return on Invm't =

i NFI + Int Pd - FL
------------------- = -5.14% :

Beg Total Assets

Interest Paid + Change in Interest Due

......... = 11.00%

Average Total Debt OQutstanding
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TABLE XXIII

NET WORTH STATEMENT FOR BASE CASE FARM 1987

Beginning Ending Net
CURRENT ASSETS Balance Balance Change
Cash & Checking 1000 1000 0
Accounts Receivable 12651 12651 0
Cash Value of Life Insurance 10000 10600 600
Purchased Livestock 73639 73639 0
Stored Crops, Feed, Supplies 3150 3150 0
Cash Investment in Growing Crops 30165 30165 0
TOTAL CURRENT ASSETS 130605 131205 600
----- INTERMEDIATE ASSETS-=====eccomccmmcmmmncccccccaccanaee
Vehicles 30709 30709 0
Machinery & Equipment 117571 117571 0
Securities Not Readily Marketable 14550 14550 0
TOTAL INTERMEDIATE ASSETS 162830 162830 0
----- FIXED ASSETS===eccccecacmcccnccncamccncccncccccacnnana-
Buildings & Improvements 31500 28980 -2520
Cropland 452600 452600 0
Pasture 34200 34200 0
TOTAL FIXED ASSETS 518300 515780 -2520
TOTAL ASSETS 811735 809815 -1920
----- CURRENT LIABILITIES-====c-ccccmcccccacaccccccccacannnas
Notes Payable 40000 44050 4050
Interest Due: Current 750 0 -750
Intermediate 8897 9783 886
Long Term 28292 27433 -859
Taxes Due: Real Estate 2500 2500 0
Employee Payroll 220 220 0
Principal Due: Intermediate 11670 16408 4738
Long Term 9446 10305 859
TOTAL CURRENT LIABILITIES 101775 110699 8924
----- INTERMEDIATE LIABILITIES=-==cemnecaccccaccccccaacnacna-
Notes Payable 62470 66847 4377
----- LONG TERM LIABILITIES-====cccccccacmncnacaccncacnacacn-"
Mortgages and Notes Payable 249674 239369 -10305
TOTAL LIABILITIES 413919 416915 2996
NET WORTH 397816 392900 -4916
TOTAL LIABILITIES AND NET WORTH 811735 809815 -1920
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$136,966, Intermediate Assets of $162,830 and Long Term Assets of $518,300.

Net changes in current assets occur through growth in the cash value of life
insurance at a rate of 6 percent per year. Because of the nature of the productiqn and
price relationships assumed in the base case farm, the value of cash on hand remains at
$1,000. In addition, purchased livestock, inventories, and cash investment in growing crops
remain at 1987 levels throughout the analysis period.

Intermediate assets include vehicles, machinery and equipment, and stocks
associated with land purchases. Intermediate assets have a zero net change in value
because as discussed earlier, capital replacement purchases are assumed to be equal to
the sum of the salvage value of machinery, and machinery and equipment depreciation
across the analysis period.

Long term assets include the homestead with buildings and improvements, cropland
and pasture. It is assumed that the homestead depreciates at 8 percent per year. It is
further assumed that all but major repairs can be foregone since the homestead should have
only indirect effects on the productivity and efficiency of the farm busines#. In addition to
these assumptions the value of real estate is fixed over the analysis period.

There are total claims of $413,919 against the assets distributed as follows: Current
Liabilities of $101,775, $62470 of intermediate Liabilities and Long Term Liabilities of $249,674.

Current liabilities are the operating note, interest due, taxes, _and principal due in the
current year. The operating ndte and debt repayment figures vary from year to year and
taxes are assumed fixed. The operating note for the base case farm increases gradually
over the analysis period as it absorbs interest and principal payments for intermediate and
long term liabilities, capital purchases downpayments, and other expenses which exceed the
repayment capacity of the farm’s production unit. |

The only intermediate liabilities are the notes payable for machinery and equipment.
Notes payable for machinery and equipment generally decline over the analysis period as a

balance is formed between new debts being incurred and the rate of debt retirement.
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Long term liabilities are the real estate mortgages discussed at the first of the
chapter. Sinc-e no real estate purchases are made long term liabilities are declining over the
analysis period as long term payments are made. These payments are made through the
cash flow and may be borrowed through the operating note if necessary.

The difference between the value of total assets and total liabilities results in a
beginning equity position for the base case beginning in 1987 of $397,816. The equity
position declines over the course of the year to $392,900 for a modest decline of $4,916 or
1.2 percent. The negative change in equity is primarily due to growth in notes payable of
$4,050. Notes payable increéses because of insufficient cash flows to cover interest,

principal and downpayments on capital reinvestment expenditures.

Analysis» of Financial Performance

In general, for the price and cost relationships assumed here, the 50 percent D/A
farm case results in intermediate to long run economic deterioration but avoids bankruptcy
over the analysis period. However, the 50 percent D/A case does demonstrate the need to
bring the expenses involved in runniné the business back in line with the long run
repayment potential of the production unit and off farm income.

In terms of the conceptual model, the base case farm with an initial D/A ratio of 50
percent, has an average return to assets of 2.69 percent with and average A/E ratio of 2.08.
The average cost of debt over the analysis period is 10.9 percent and the average leverage
ratio is 1.08. Consumption is already included in the retumn to assets and tax consequences
are ignored in this study. The resulting calculated average return to equity is a negative
6.31 percent. These resuits are presented in comparative tables in Chapter V. Chapter V

presents the results and analysis of the alternative financial stress abatements considered.



CHAPTER V

ANALYSIS AND RESULTS OF THE ALTERNATIVE

FINANCIAL STRESS ABATEMENTS CONSIDERED

The main objective of this study is to evaluate the impact of proposed financial
stress abatements on the financial performance of a typical North Central Oklahoma wheat

and livestock farm.
Debt/Asset Structures Considered

Debt/asset structures of 50 and 150 percent are chosen to represent two different
aspects of financial stress occurring in Oklahoma today. In the 50 percent D/A case,
problems are arising because of low net farm income and a declining liquidity position which
adversely affects the expected future financial performance position of the farm business.
Under this scenario, the farm operator maintains the majority of managerial control and is
demonstrating that with assistance, the farming enterprise can be a suCcessful business.

The 150% D/A structure represents a situation in which zero liquidity exist in the
cash flow, the collateral is pledged at values greater than its worth and farm income
continues to fall below levels needed to meet debt repayment, family living expenses and
capital replacement costs. Under this scenario the farm’s survival is threatened as the
operator has forfeited most, if not all, of the managerial control of the farm’s assets and has
demonstrated an inability to manage existing liabilities.

In the following section, appropriate financial stress abatements are suggested for

both the 50 percent and 150 percent D/A cases. The proposal of each abatement is based

115



116

on the conceptual model and evaluated by the effect it has on the financial performance of

the farm business during the analysis period.

Financial Stress Abatements

Financial Stress abatements considered are

1) Interest rate reduction
2) Debt reduction
3) Equity infusion

4) Combination equity infusion and interest rate
reduction .
5) Asset sale no lease back option, and

6) Chapter 12 Bankruptcy

If, as suggested by the conceptual model, financial stress is assumed to begin where the
rate of return to equity is zero for a given rate of return to assets, level of assets, interest
rate, and leverage ratio, then the magnitude for the first through the fifth abatements can be
determined from the equation

| D/E = -R/R, - ) (12)
and the basic accounting equation

A-D=E _ (13)

This reasoning assumes that if the rate of return to assets and average interest rates are
used from the 50 percent D/A case, the corresponding leverage ratio can be found where
the return to equity is zero. By using the relationships between the leverage ratio, D/A ratio,
and the A/E ratio, the correspondihg debt( reduction, equity infusion or asset sale can be
determined. Or conversely, for a given rate of return to assets and a known leverage ratio,
the required interest rate that gives a zero rate of return to equity can in like manner be

determined.
Interest Rate Reduction

For the base case farm the rate of return to assets is 2.53 percent and the leverage

ratio is 1.04. Using these values in expression (12) and solving for the interest rate yields a
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required interest rate of 4.76 percent. In the interest rate reduction case, interest rates for
real estate, intermediate, and the initial operating note balance are reduced to 4.76 percent.
The initial intermediate and long term debt balances are then reamoritized at the new
interest rate for the remaining balance and term of the original loan. All new short term and
intermediate borrowing occurs at interest rates of 11.5 and 11 percent respectfully. The
production plan and capital purchase outlays are the same for the interest rate reduction

case as in the base case presented in Chapter V.

Equity Infusion

With respect to the conceptual model, the equity infusion is like the debt reduction
case if all of the new equity is assumed to be applied towards reducing debts. Therefore
the total amount of equity capital required to obtain a zero rate of return to equity for a
return to assets of 2.53 percent and an interest rate of 11 percent is $227,220. Under the
equity capital scenario it is likely that the farm operator would have more control over how
the capital could be appropriated to pay down debts.

Implementing the equity infusion case results in reducing operating debt from
$40,000 to $20,000, intermediate debts of $74,140 are paid off and long term debts are
reduced from $259,120 down to $130,040. As in the other two cases the farm production
unit and capital purchases remain the same for the equity infusion case as in the base case.
Also, unlike the debt and interest rate reduction cases, under the equity infusion abatement

existing loans that are paid down are not reamortized.

Combination Equity Infusion and Interest Rate Reduction

In Chapter I, it is illustrated that the interest rate and the leverage ratio have a
compounding affect on the rate of return to equity. The equity infusion - interest rate
reduction case examines a situation in which the farm operator is unable to obtain the

necessary equity infusion to reduce debts sufficiently or cannot get lender agreements to
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reduce interest rates sufficiently to obtain the zero rate of return which yields a zero level of
stress. In this case the farm operator however is able to arrange for some interest rate
reduction if equity capital can be secured.

Using an integrative process of reducing debts and the interest rate in 1 percent
intervals the return to equity can be set equal to zero where assets equal $811,735, debts
are equal to $278,087, the interest rate is 7.4 percent and the rate of return to assets is 2.53
percent. An equity infusion of $137,832 is required to reduce debts to $278,087. One
positive aspect of this abatement is that it involves more parties to spread the costs and
risks between than the other abatements considered. Here as in the interest rate reduction
case, loans for which the interest rate is adjusted are reamortized over the remaining years

of the original loans.
Debt Reduction

Using the rate of return to assets figure of 2.53 percent and the average inferest rate
of 11 percent from the base case farm, a leverage ratio of 29.87 percent is required to yield
a zero rate of return to equity. If the asset structure is assumed to be unchanged then
expression (13) details that equity will also be unchanged. This requires that debts then be
reduced by $227,220 to give the needed leverage ratio of 29.87 percent.

The way in which total debt is composed of short, intermediate, and long term debt
affects the amount and timing of payments. This in turn affects the liquidity position of the
firm. Therefore, in this analysis, implementing the reduction in debt is accomplished by
assuming that debt could be reduced across short intermediate and long term categories.
The operating note balance is reduced from $40,000 to $20,000, intermediate debts are
reduced from $74,140 to $29,656, and long term debts are reduced from $259,120 down to
$100,384. The existing intermediate and long term loans are then reamortized at current
interest rates over the remaining terms of the original loans. Once again the production unit

and capital purchases remains the same as in the base case farm.
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Asset Sale-No-Lease Back Option

The asset sale no lease back option assumes a situation where the farm operator is
unable to secure an interest rate reduction, debt reduction or equity infusion and as such
chooses to sell assets to reduce debt obligations. Although the operator may have the
option of leasing back the sold assets, here it is assumed the operator chooses instead to
reduce the size of the operation and possibly wait for a longer term equilibrium in agriculture
to be established before making any decisions about the size of operation to farm.

Relying on the relationships in expressions (12) and (13) assets are reduced in the
amount of $295,091. This is based on the premise that if the proceeds from assets are
applied directly to reduce debts then the change in assets and the change in debts will
cancel each other out resulting in no change in the value of equity. Expression (12)
indicates that for a rate of return to assets of 2.53 percent and an interest rate of 11 percent
from the base farm case a zero rate of return to equity is obtained for a leverage (D/E) ratio
of 29.87 percent. Thus, since there is no change in the value of equity, debts after asset
sales must equal 29.87 percent of the existing equity or $118,828. The difference between
the new level of debt and the oriéinal level of debt is the value of assets sold. Working
through expression (13) results in a new total assets base of $516,644 for asset sales of
$295,091.

This plan is implemented by selling 120 acres of pasture for $34,200 and 410 acres
of wheat land for $190,795. Real estate taxes are reduced on a percentage basis for the
asset sale no lease back option. Intermediate assets are reduced by $51,898. This figure .
represents reducing the value of Federal Land Bank stock and selling a portion of the large
machinery which is no longer needed to farm the reduced acreage. This plan results in
adjustments to current assets of $18,198 as pasture rents and investment in growing crops
decline from the sale of assets.

Iimplementing the asset sale - no - lease back option requires reducing owned wheat

that is harvested to 310 acres and 137 acres of grazeout. Stocker livestock purchases are
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reduced by the sale of the 120 acres of lovegrass. Winter stockers purchased remain at 210
head and the number of stockers that run on wheat pasture rented out declines to 40 head
in March and 34 head in May. Adjustments in livestock and wheat acres result in
adjustments to the labor hired and worked off the farm. As a result of fewer hours required
in the farming operation, off farm income not including the spouses $10,200 increases to
$6,804 per year. The sale of machinery reduces the annual capital replacement expenditure

to $17644 from the $27714 figure in the base case.

Chapter 12 Bankruptcy

When liability claims against assets exceed the value of those assets the farm
business is said to be insolvent. In this study an insolvent farm case is developed by
assuming that the farm’s asset structure and production unit are the same as in the 50
percent D/A farm case. However, the level of debts across all three categories are increased
to bring about the 150 percent D/A ratio. Until late 1986 farm operators had two general
options to consider in such instances. The first option was to file Chapter 7 bankruptcy and
liquidate all of the farm’s assets except those protected under the bankruptcy code. The
second option was to file Chapter 13 or possibly 11 bankruptcy with hopes of restructuring
debts into a more manageable package. However, neither of these options provided
adequate recourse for the serious nature of the farm financial crisis. Under pressure to
protect the integrity of American agriculture, legislators devised a new reorganization plan for
insolvent farms.

Chapter 12 bankruptcy is an option to restructure debts undér the Family Farmer
Bankruptcy Act signed into law November 26, 1986. Under the initial act, Chapter 12 is
available to qualifying farmers for a period of' seven years. Eligibility is limited to an
individual or closely held corporation or partnership whose aggregate debt is $1.5 million or

less. The filer must derive more than 80 percent of the debt and 50 percent of the gross
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income from farming. Chapter 12 has several provisions of particular interest to farmers
(Table XXIV).

After the debtor files a Chapter 12 bankruptcy petition, the debtor has 90 days to
submit a farm reorganization plan to the court. Usually this plan gives a detailed description
of farm and nonfarm sources of income in addition to documenting farm and nonfarm
expenses. During the bankruptcy proceedings the debtor and creditors work out details
concerning interest rates, amortization terms and use of any excess generated funds that
might occur in the cash flow. The following paragraphs outline the important aspects of
qualifying for Chapter 12 and the necessary assumptions required to implement this
abatement in the IFFS simulation.

In this study the reorganization plan is implemented by writing debts down to the
value of the collateral used to secure them. In the case of short term debt, an operating
note of $200,000 is written down to the value of investment in growing crops and inventories
or $59,645. The $59,645 is set up as an intermediate loan at 9 percent interest paid out
over 5 yéars. Borrowing for livestock is treated as a separate note where an agreement is
reached to continue to loan funds for stocker purchases without creating an intermediate
loan for the livestock note at the time of filing for bankruptcy. Intermediate debts are
decreased from $150,000 to $127,091 which resuits in a 100 percent D/A ratio for
intermediate assets and liabilities. The long term debts consisting of real estate first and
second mortgages are written down from $775,000 to $515,780.

As is often the case, the equity that should secure these notes disappeared when
asset values began to decline in 1983 and 1984. The loss of equity results in $422,484 of
debt being held by unsecured creditors.

The reorganization plan calls for any excess cash flow to be applied as payments to
non-secured creditors. Considering that under Chapter 12 guidelines the farm business

begins the plan with a 100 percent D/A ratio, meeting debt repayment obligations on farm
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TABLE XXIV

CHARACTERISTICS OF CHAPTER 12 BANKRUPTCY

Type Farm Reorganization
Qualification Individuals
< $1.5 million in total debt.
> 80 percent of debt from farm.
> 50 percent of gross income
from farming.
Plan Debtor has 90 days to file Plan.

. 3-5 year plan.

Expedited confirmation --
hearing concluded within 45
days after plan is filed.

Secured Creditors may not
veto plan if:

1)they are paid at least the
net present value of the
collateral or

2)they are given their
collateral

Adequate
Protection

Income tax treatment

Debts with terms > 5 years may
still be modified under the
plan.

Only debtor may propose plan.

Unsecured Creditors may not

veto plan if:

1)they are paid the amount
- they would receive in Ch 7

- and all projected disposable

income is applied toward

_ payments under the plan or
2)they are paid the allowed
amount of their clame.
Cash payments or additional
liens equal to decreased
value of security or fair
rental value for land.
Trustee is required.
Fees set by court.
Max.= 10 % of $450000 plus

3 % of balance.

Chapter 12 does not create a
a seperate tax entity for
federal tax purposes.
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income alone may be difficult. Fortunately many farm operators are able to add
considerable off-farm income to be used in servicing debt.

Under the base Chapter 12 case the debtor household earns off-farm income of
$33,100 per year. Family living expenses remain at $12,950 and other farm income such as
custom work totals $20,411. Under Chapter 12 guidelines a *trustee* is appointed by the
court. The trustee fee is 10 percent of the total amount of payments made during the plan
or $7,996. The farm reorganization plan assumes no machinery purchases during the three
years of the reorganization plan. In years four and five of the analysis, machinery and

equipment investment totals $27,714.
Results and Analysis

In this section the analysis and results of the impact on farm financial performance of
the six *financial abatements* are presented. Financial abatements such as interest rate
reductions, debt reductions, or combinations involving these abatements require the
cooperative effort of both lenders and borrowers and may require the enactment of
legislation to outiine the implementation of such programs. On the other hand, abatements
such as equity infusions or assets sales do not necessarily require any kind of lender
cooperation or legislative guidelines for their implementation. An equity infusion or asset
sale requires only that someone is willing to provide the equity or purchase the assets. For
the Chapter 12 Bankruptcy abatement, legal guidelines have been established to provide a
somewhat flexible framework of implementation.

The results and analyses of each of the abatement options are described in the
following sections. A financial performance comparison of the 50 percent D/A abatements is
presented in Figure 6. Following the financial stress abatements for the 50 percent D/A
case, fhe financial performance of the 150 percent D/A case is briefly described followed by
the results and analysis of the financial performance of the farm during and after the Chapter

12 reorganization plan.
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Interest Rate Reduction

As prescribed by the conceptual model, interest rates on existing debts are reduced
from an average of 11 percent to 4.76 percent. The interest rate reduction results in cutting
interest expense by more than half. In the original base case interest expense is twice net
cash income from farming. Therefore if interest expense is halved, NFI shouid almost
double. In a like manner, reducing interest rates should improve the liquidity position of the
farm business. Because the liquidity and profitability positions of the business are expected
to improve, there will be a corresponding increase in equity as long as NFl and NCF are

greater than zero.

Results. The reduction in interest rates abatement improves NFl, NCF and the
Equity Position of the farm substantially over that of the original case (Table XXV). However,
of the five abatements tested, the interest reduction produces the smallest improvement in
each of these categories over the analysis period. -

Net farm income for this case averages $13126 and the return to equity in 1991 is
positive but closer to zero than to one at 0.17 percent. Net cash flow averages negative
$1259 for the interest rate reduction over the analysis period. Liquidity in current and
intermediate assets does improve over the base case with a working assets ratio of almost
two. However, the negative NCF is probably more important in terms of measuring
improvement in the farms liquidity position over the analysis period. The solvency position of
the firm shows slow but steady improvement over the analysis period as the annual change
in equity increases from $15,180 in 1987 to $16,348 in 1991. The increase in equity results

in an ending D/A ratio of 40 percent in 1991.

Analysis. The interest reduction abatement improves the NFI, NCF, and equity
positions of the farm over the base case. However, the average NFl of $13,126 is barely
enough to cover the annual family living expense of $12,950. There is only $176 left over to

be considered as a return to {and and risk as indicated by the low rate of return to equity of



TABLE XXV

A COMPARISON OF FINANCIAL PERFORMANCE CRITERIA
CASE FARM VS. INTEREST REDUCTION

1987 1988 . 1989 1990 1991
CASE  INTEREST CASE  INTEREST CASE  INTEREST CASE  INTEREST CASE  INTEREST
FARM  REDUCTION FARM REDUCTION FARM  REDUCTION FARM REDUCTION FARM  REDUCTION

PROFITABILITY
Net Cash Income 62379 62379 62379 62379 62379 62379 62379 62379 62379 62379
+ Adjustments ,
Invent. Chngs. -28911 -29754 -28805 -29829 -27896 -29125 -26921 -28383 -25874 -27601
=ANCI 33468 32625 33574 32550 34483 33254 35458 33996 36505 34778
- Cash Int. Exp. 40966 20026 41030 19770 42048 20192 43407 20571 44989 21012

= NET FARM INCOME -7498 12599 -7456 12780 -7565 13062 -7949 13425 -8484 13766
LIQUIDITY

Total Cash

for Debt Service 64960 64960 64960 64960 64960 64960 64960 64960 64960 64960
- Principal Due 21116 28549 26714 33303 32928 38494 39829 44166 47493 50368
Interest Due 40966 20026 41030 19770 42048 20192 43407 20571 44989 21012
Cash for Inv. 2878 16385 -2784 11887 -10016 6274 -18276 223 -27522 ~-6420
Proj. Cap. Exp. 6929 6929 6929 6929 6929 6929 6929 6929 6929 6929

NET CASH FLOW  -4051 9456 -9713 4958 -16945 -655  -25205 -6706  -34451 -13349

9ttt



TABLE XXV (CONTINUED)

1987 1988 1989 1990 1991
CASE  INTEREST CASE  INTEREST CASE  INTEREST CASE  INTEREST CASE  INTEREST
FARM  REDUCTION FARM REDUCTION FARM REDUCTION FARM REDUCTION FARM  REDUCTION

SOLVENCY
Beginning
Total Assets 811735 811735 809815 809815 808133 808133 806674 806674 805426 805426
- Total Liabil. 413919 393260 416915 376160 420108 359117 423632 342014 427753 324761
=dNet Worth 397816 418475 392900 433655 388025 449016 383042 464660 377673 480665
Ending .
Total Assets 809815 809815 808133 808133 806674 806674 805426 805426 804378 804378
- Total Liabil. 416915 376160 420108 359117 423623 342014 427753 324761 432607 307365
= Net Worth 392900 433655 388025 449016 383051 464660 377673 480665 371771 497013
- CHANGE
IN NET WORTH -4916 15180 -4875 15361 -4974 15644 -5369 16005 -5902 16348

DEBT/ASSET RATIO 50.99% 48.45% 51.48% 46.45% 51.99% 44.44% 52.52% 42.40% 53.11% 40.32%

AVERAGE AVERAGE AVERAGE AVERAGE
= R,*(A/E) - i*(D/E) ) RATE OF ASSET T0 INTEREST DEBT TO RATE OF
RETURN TO EQUITY RATE EQUITY RETURN TO
ASSETS (R,) RATIO (A/E) (i) RATIO (D/E) EQUITY (R,)
BASE CASE FARM 0.0269 2.0846 0.1099 1.0846 -0.0631
INTEREST REDUCTION 0.0253 ‘ 1.8038 - 0.0621 0.8038 -0.0042

Let
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0.17 of a percent. The interest rate reduction abatement provides less improvement in farm
profitability than the other abatements. One possible explanation is that the interest rate
reduction reduces the cost of debt while the other abatements reduce the amount of
outstanding debt. As demonstrated by the expression

FR)/() = (K*(D/E)
from Chapter Ill, the effect on the rate of return to equity of a one unit change in interest
rates is dependent upon the magnitude of the leverage ratio. Because the relationship
between the leverage ratio and the interest rate is a positive one, as the leverage ratio
increases the effect of a one unit change in the interest rate on the rate of return to equity
also increases proportionally.

Since new borrowing occurs at current interest rates the average cost of debt
increases over the analysis period. By the third year of the analysis interest expense causes
debt payments to exceed the cash available for debt service. Therefore, the interest rate
reduction abatement results in the farm continuing to have liquidity problems although less

than those experienced by the base case farm.

Equity lnfusion

The second abatement investigated is the equity infusion. The equity infusion
reduces existing debts by $227,220. Reducing total farm debt by 54 percent decreases
interest expense and total debt payments resulting in improved NFl and NCF. In addition,
since the level of assets remains the same as in the base case reducing debts by over half

should double the proprietor’'s equity.

Results. The equity infusion case shows considerable improvement in NFI and NCF
over the base farm case (Table XXVI). The average annual NFIl is $15,300 for this abatement
with a return to equity in 1991 of 0.31 of a percent. Net cash flow averages $26,773 per
year and the working asset ratio is 4.38. These figures are improved over the previous

abatement but demonstrate the same gradual decline in profitability over the analysis period.



TABLE XXVI

A COMPARISON OF FINANCIAL PERFORMANCE CRITERIA
BASE CASE VS. EQUITY INFUSION

1987 1988 1989 1990 1991
CASE  EQUITY CASE  EQUITY CASE  EQUITY CASE  EQUITY CASE  EQUITY
FARM  INFUSION FARM INFUSION FARM INFUSION FARM  INFUSION FARM  INFUSION
PROFITABILITY
Net Cash Income 62379 62379 62379 62379 62379 62379 62379 62379 62379 62379
+ Adjustments o
Invent. Chngs. -28911 -30670 -28805 -30767 -27896 -30084 -26921 -29362 -25874 -28597
=ANCI 33468 31709 33574 31612 34483 32295 35458 33017 36505 33782
- Cash Int. Exp. 40966 15826 41030 16031 42048 17279 43407 18190 44989 18591
= NET FARM INCOME -7498 15883 -7456 15581 -7565 15016 -7949 14827 -8484 15191
LIQUIDITY
Total Cash
for Debt Service 64960 64960 64960 64960 64960 64960 64960 64960 64960 64960
- Principal Due 21116 5522 26714 9361 32928 13613 39829 18326 47493 23549
- Interest Due 40966 15826 41030 16031 42048 17279 43407 18190 44989 18591
= Cash for Inv. 2878 43612 -2784 39568 -10016 34068 -18276 28444 - -27522 22820
- Proj. Cap. Exp. 6929 6929 6929 6929 6929 6929 6929 6929 6929 6929
= NET CASH FLOW 36683 -9713 32639 -16945 27139  -25205 21515  -34451 15891

-4051
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TABLE XXVI (CONTINUED)

1987 1988 1989 1990 1991
CASE  EQUITY CASE  EQUITY CASE EQUITY CASE  EQUITY CASE  EQUITY
FARM  INFUSION FARM INFUSION FARM INFUSION FARM  INFUSION FARM  INFUSION

SOLVENCY

Beginning

Total Assets 811735 811735 809815 829838 808133 860796 806674 886476 805426 906744

- Total Liabil. 413919 163633 416915 163272 420108 176068 423632 184151 427753 187011
= Net Worth 397816 648102 392900 666566 388025 684728 383042 702325 377673 719733
Ending ‘

Total Assets 809815 829838 808133 860796 806674 886476 805426 906744 804378 921587

- Total Liabil. 416915 163272 420108 176068 423623 184151 427753 187011 432607 - 184082
= Net Worth 392900 666566 388025 684728 383051 702325 377673 719733 371771 737505
CHANGE -

IN NET WORTH -4916 18464 -4875 18162  -4974 17597 -5369 17408 -5902 17772
THE AVERAGE CALCULATED RATE OF RETURN TO EQUITY
-------- AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE
R, = R,*(A/E) - i*(D/E) RATE OF ASSET T0 INTEREST DEBT TO RATE OF
RETURN TO EQUITY RATE EQUITY RETURN TO
ASSETS (R,) RATIO (A/E) (i) RATIO (D/E) EQUITY (R,)

BASE CASE FARM 0.0269  2.0846  0.1099  1.0846  -0.0631
EQUITY INFUSION 0.0027 1.2552 0.1100 0.2552 0.005

0€T
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The solvency position of the farm also improves with the equity infusion with an average

annual change in equity of $17881 and a D/A ratio in 1991 of 21 percent.

Analysis. The equity infusion abatement improves average NF! by more than $2,000
over the previous abatement. The $2,000 comes from the reduction in interest expense
accompanying the reduced debts. However this improvement assumes that the equity
capital injected into the farm business is provided by a family member or friend who does
not require an immediate return on that capital. It is unlikely that anyone could part with
$227,220 and not expect to receive some kind of return on their investment. If measured in
terms of an opportunity return to equity capital of 6 percent or $13,633, then the return to
equity would be reduced to approximately a negative 1.25 to 1.5 percent. This opportunity
return to capital results in the equity infusion being the least desirable choice as measured
by the calculated rate of return to equity.

The equity infusion abatement (without the opportunity return) brings large gains to
NCF and consequently improves liquidity. In terms of liquidity performance, the equity
infusion is the second best abatement option. The improvement in liquidity results from the
operator being able to selectively reduce the farm’s debts by retiring those with the highest
payments first. The selection of which debts to retire might not be left up to the operator iﬁ
a debt reduction agreement. Such an agreement likely would require reducing specific
notes by specific amounts resuiting in a different payout structure than that attained with the
equity infusion.

In terms of the conceptual model, the equity infusion case results in the fourth lowest
return to assets and the third lowest A/E ratio. The leverage ratio is the third lowest but the
average annual average interest rate on outstanding debt is the highest of all farm scenarios
at 11 percent. Ignoring tax consequences these variables result in an average calculated

return to equity closer to zero than all of the other abatements (Table XXVI).
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Combination Equity Infusion and Interest Rate Reduction

The combination equity infusion - interest rate reduction abatement considers the
possibility of obtaining assistance both from lenders and individual sources. In this
abatement both the cost of debt and the magnitude of debt are reduced. Interest rates are
reduced to 7.4 percent and debts are reduced by $135,832 through the equity infusion.
Reducing interest expense increases NFl and NCF. In addition the equity position of the
business improves because the lower debt repayment costs are below cash available to

service debts.

Results. The combination equity infusion - interest rate reduction abatement
improves the financial performance of the farm over the base case and is somewhat more
effective than the interest rate reduction but not quite as effective as the reduction in
indebtedness (Table XXVII). Net farm income averages $13,233 for this abatement. The rate
of return to equity in 1991, as calculated in IFFS, is the same as for the interest rate
reduction case at 0.17 percent.

The liquidity position of the farm shows more improvement with this option than with
just the interest rate reduction. Average NCF for this abatement is $16622 but NCF is
declining rapidly over the analysis period. The working asset ratio in 1991 is 3.69 reflecting
the positive cash balances resulting from lower debt payments and current assets
whichincreased slowly over the analysis period. Although there is an ending cash balance
of $5,476, principal‘payments increase by $19,829 over the analysis period primarily
because of annual machinery and equipment purchases. The solvency position shows
similar improvement to that of the previous abatement. Equity averages an annual increase

of $15,832 and the D/A ratio in 1991 is 30 percent.

Analysis. The equity infusion - interest rate reduction case responds to the financial
stress issue by addressing both the cost of debt and the magnitude of existing debts. By

assumption the amount of equity infusion and interest rate reduction are chosen that yield a



TABLE XXVII

A COMPARISON OF FINANCIAL PERFORMANCE CRITERIA
BASE CASE VS. INTEREST RATE/EQUITY INTEREST COMBINATION

1987 1988 1989 1990 - 1991
CASE  INT/EQUIT CASE INT/EQUIT CASE INT/EQUIT CASE INT/EQUIT CASE  INT/EQUITY
FARM  COMBINATI FARM  COMBINATI FARM  COMBINATI FARM  COMBINATI FARM  COMBINATION

PROFITABILITY
Net Cash Income 62379 62379 62379 62379 62379 62379 62379 62379 - 62379 62379
+ Adjustments ' '
Invent. Chngs. -28911 -31090 -28805 -30327 -27896 -29623 -26921 -28881 -25874 -28095
=ANCI 33468 31289 33574 32052 34483 32756 @ 35458 33498 36505 34284
- Cash Int. Exp. 40966 18057 41030 19071 42048 19922 43407 20373 44989 20292

= NET FARM INCOME -7498 13232 -7456 12981 -7565 12834 -7949 13125 -8484 13992
LIQUIDITY

Total Cash , : ‘

for Debt Service 64960 64960 64960 64960 64960 64960 64960 64960 64960 64960
- Principal Due 21116 12434 26714 16692 32928 21385 39829 26558 47493 32263
Interest Due 40966 18057 41030 19071 42048 19922 43407 20373 44989 20292
Cash for Inv. 2878 34469 -2784 29197 -10016 23653 -18276 18029 -27522 12405
Proj. Cap. Exp. 6929 6929 6929 6929 6929 6929 6929 6929 6929 6929

NET CASH FLOW -4051 27540 -9713 22268 ,-16945 16724  -25205 11100 -34451 5476
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TABLE XXVII (CONTINUED)

1987 1988 1989 1990 1991
CASE  INT/EQUIT CASE  INT/EQUIT CASE INT/EQUIT CASE INT/EQUIT CASE  INT/EQUITY
FARM  COMBINATI FARM COMBINATI FARM COMBINATI FARM COMBINATI FARM  COMBINATION

SOLVENCY
Beginning '
Total Assets 811735 811735 809815 837356 808133 857943 806674 873209 805426 883062
- Total Liabil. 413919 258523 416915 268241 420108 273265 423632 273116 427753 267263
= Net Worth 397816 553212 392900 569115 388025 584678 383042 600093 377673 615799
Ending ' ' '
Total Assets 809815 837356 808133 857943 806674 873209 805426 883062 804378 887490
- Total Liabil. 416915 268241 420108 273265 423623 273116 427753 267263 432607 255119
= Net Worth 392900 569115 388025 584678 383051 600093 377673 615799 371771 632371
CHANGE :
IN NET WORTH -4916 15903 -4875 15563 -4974 15415 -5369 15706 -5902 16572

DEBT/ASSET RATIO 50.99% 31.85% 51.48% 32.03% 51.99% 31.86% 52.52% 31.28% 53.11% 30.27%
THE AVERAGE CALCULATED RATE OF RETURN TO EQUITY

AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE

R, = R,*(A/E) - i*(D/E) RATE OF ASSET TO INTEREST DEBT TO RATE OF
RETURN TO  EQUITY RATE EQUITY RETURN TO
ASSETS (R,) RATIO (A/E) (i) RATIO (D/E) EQUITY (R,)

BASE CASE FARM 0.0269 2.0846 0.1099 1.0846 -0.0631

INT/EQUITY COMBINATION 0.233 1.4588 0.0793 0.4588 -0.0025

PET
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zero rate of return to equity. The effect on interest expense is similar for this abatement as
it is for the reduction in interest rates and the equity infusion case (Table XXVIIl). However,
because this abatement reduces both the magnitude of debt and the interest rate, the total
debt payments are lower than for the reduction in interest rates case, but not as low as for
the equity infusion case. As with NFI, the combination interest rate reduction/equity infusion
case also exhibits a growth in equity. The solvency position of the farm declines siowly from
1987 through 1989 but shows modest improvement in 1990 and 91. By 1991 the equity
position of the farm is $83,000 higher for this abatement than for the base case farm

scenario.
Debt Reduction

As prescribed by the conceptual model debts are reduced by $227,220. In
percentage terms this is a reduction of 54 percent. A reduction in debt of this magnitude
significantly decreases debt repayment commitments. By reducing outstanding debt the
interest expense is decreased even more than in the interest reduction case. The decrease
in interest expense should increase NFI and by reducing total debt payments should
improve NCF. Since debts are reduced there should be a corresponding increase in equity

and with a reduction in debt payments the return to equity should improve.

Results. The debt reduction abatement improves NFI to an average of $16,501 per
“year (Table XXVII). The debt reduction abatement results in the largest increase in NFI of
any of the abatements examined thus far. Fm;thermore, it is the first abatement examined to
show an increasing trend in NFI throughout the analysis period. The return to equity as
calculated in the IFFS program in 1991 is 0.67 percent. The debt reduction abatement has
a lower NCF than results from the equity infusion. However NCF is higher than for the other
abatements evaluated thus far, averaging $22,867. In addition, reducing debts creates a
steady improvement in the change in equity with an average change of $19,088 per year.

The D/A ratio in 1991 is 19 percent.



TABLE XXVIII

COMPARISON OF FINANCIAL PERFORMANCE CRITERIA
BASE CASE VS. DEBT REDUCTION

1087 | 1988 1989 1990 1991
CASE  DEBT CASE  DEBT CASE  DEBT CASE  DEBT CASE  DEBT
FARM REDUCTION FARM REDUCTION FARM REDUCTION FARM REDUCTION FARM  REDUCTION

"PROFITABILITY
Net Cash Income 62379 62379 62379 62379 62379 62379 62379 62379 62379 62379
+ Adjustments -
Invent. Chngs. -28911 -30218 -28805 -30258 -27896 -29511 -26921 -28718 -25874 -27873
=ANCI 33468 32161 33574 32121 34483 32868 35458 33661 36505 34506
- Cash Int. Exp. 40966 16357 41030 16034 42048 16663 43407 17001 44989 16758

= NET FARM INCOME -7498 15804 -7456 16087 -7565 16205 -7949 16660 -8484 17748
LIQUIDITY

Total Cash :
for Debt Service 64960 64960 64960 64960 64960 64960 64960 64960 64960 64960
- Principal Due 21116 9024 26714 13315 32928 18077 39829 23362 47493 29229
Interest Due 40966 16357 41030 16034 42048 16663 43407 17001 44989 16758
Cash for Inv. 2878 39579  -2784 35611 -10016 30220 -18276 24597  -27522 18973
Proj. Cap. Exp. - 6929 6929 6929 6929 6929 6929 6929 6929 6929 6929

NET CASH FLOW -4051 32650 -9713 28682  -16945 23291  -25205 17668  -34451 12044
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TABLE XXVIII (CONTINUED)

1987 1988 . 1989 1990 1991
CASE  DEBT CASE  DEBT CASE  DEBT CASE  DEBT CASE  DEBT
FARM REDUCTION FARM REDUCTION FARM REDUCTION FARM  REDUCTION FARM  REDUCTION .

SOLVENCY

Beginning

Total Assets 811735 811735 809815 822465 808133 849467<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>