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Relationships between Payments Received
and Farm Household Well-Being

Government payments to farmers increased from
about $7.5 billion in 1996—the year the “Freedom
to Farm” bill was enacted—to over $20 billion in
1999, 2000, and 2001. This increase stemmed
from a drop in agricultural prices, which spurred a
dramatic growth in emergency market assistance
payments and loan deficiency payments (see Figure
1). As government transfers to agriculture have
increased, the distribution of farm payments has
received greater public scrutiny and spurred a
debate in Congress to tighten payment caps on
large-scale producers (e.g., Becker, 2000; Becker
2001; Williams-Derry & Cook, 2000). In response
to this debate, the 2002 Farm Act created a Com-
mission on the Application of Payment Limitations
for Agriculture to “study the effects of limitations
on the receipt of direct payments, counter-cyclical
payments, loan deficiency payments and marketing
loan gains by producers and other entities.”

In this article, we evaluate the relationship
between government payments and the well-being
of farmers. To what extent are government pay-
ments going to the most or least well-off farmers?
Does the answer to this question change if we
include the effect of government payments on land
values? Addressing these questions requires a good
measure of farm household well-being.

Measures of Well-Being

Income is often used as a measure of well-being
because it is correlated with health, quality of hous-
ing, access to education, and other indicators of
well-being. A recent study using 1999 USDA Agri-
cultural Resource Management Survey (ARMS)
data (Hopkins, 2001) found that farmers with
cither the lowest or highest household incomes pro-

cured the highest levels of government payments,
whereas those earning “average” income received
very little (see Figure 2).1 Among other things, the
article concludes: “the payments sharply improved
the financial standing of the worst-off program par-
ticipants.”

One problem with using household income as a
measure of well-being for farm households is that
the farm business component of household income
varies from year to year due to price fluctuations,
weather, and pest infestations. A farm could earn
large profits in some years and suffer large losses in
others. A survey in any one year will record the
incomes of both lucky and unlucky farmers. Due to
their size, the largest farms see the biggest gains and
the biggest losses, which results in the U-shaped
relationship shown in Figure 2. Larger farms receive
larger government payments because most farm
programs are tied to acreage or total production.

Figure 3 shows the average amount of land har-
vested for each sample percentile (100 of about
10,000 farms) ranked according to household
income. (See Appendix for details about the fig-
ures). Moving along the horizontal axis, each point
corresponds to the same 100 or so ARMS farms
represented in Figure 2. The figure verifies that
farm households with the lowest household
incomes in 1999 on average have large farm opera-
tions. Similar plots (not reported here) show the
same U-shaped pattern for the relationships
between (a) household income and net worth and
(b) household income and consumption expendi-
tures. The U-shape plots demonstrate that the low-

1. Toral household income (from farm and non-
farm sources) is used in all the figures and
tables.
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Figure 1. Direct government farm payments.
Source: USDA-ERS (http://www.ers.usda.gov/Data/FarmIncome/finfidmu.htm)
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Figure 2. The relationship between government payments and current household income.
Source: 1999 USDA Agricultural Resource Management Survey
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Figure 3. The relationship between land harvested and current household income.

Source: 1999 USDA Agricultural Resource Management Survey

est income households are on average relatively
wealthy and spend more on consumer goods than
many of the higher income groups.

This evidence suggests that current farm house-
hold income is a poor indicator of household well-
being because of its farm-business-related year-to-
year variations. Farm households with the highest
or lowest incomes are disproportionately large
farms with high net worth and high consumption.
Household income is a poor measure of well-being
when expected farm income comprises a significant
portion of expected total household income. As
operations increase in size, expected farm income
comprises an increasing share of expected total
household income. Wealthy and large farm house-
holds are scattered across the income spectrum,
though they are greatly outnumbered by small and
medium-sized farms at the middle-income levels.
Because households operating small and medium-
sized farms also have variable incomes, household
income is likely a poor well-being measure
throughout the income spectrum. It is worth not-
ing that farm income is an even worse (though
more commonly used) measure of well-being than

is household income. Recent research has tried to
develop alternative measures of farm household
well-being that incorporate additional factors such
as wealth and consumption expenditures (Mishra et
al., 2002).

Household expenditures on consumer goods is
one alternative measure of well-being. Many econo-
mists prefer expenditures to current income for sev-
eral reasons. First, it is the goods and services
individuals purchase with income, rather than the
income itself, that provide satisfaction. In addition,
individuals and families generally spend what they
can afford over the long run, not just from the cur-
rent years earnings. Thus, consumption expendi-
tures reflect savings from past income, expected
future earnings, and current income. Consumption
is less variable than income because of borrowing in
bad years and saving in good years.

Household net worth is another reasonable
measure of well-being when income is variable.
Because net worth represents accumulated income
over many past years, and because future expected
earnings are capitalized into the value of assets,
wealth may be a better predictor of future earned
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Figure 4. The relationship between government payments and consumption.
Note: Government payments indicated in blue; government payments adjusted for land tenancy indicated in red. Source: 1999 USDA Agricul-

tural Resource Management Survey.

income than is current income. Wealth may also be
a better indicator of present consumption than cur-
rent income because savings can be used to stabilize
expenditures over time. Survey respondents may
also find it easier to measure their assets and debts
than to recall past expenditures.

Using consumption expenditures or household-
net-worth to measure well-being, the data show
that the worst-off farmers received the lowest gov-
ernment payments in 1999. Figure 4 illustrates the
average government payments received by each per-
centile of households, ranked by consumption
spending. Those with higher consumption received
greater government payments. The relationship is
“noisy,” however, because of the great variability in
reported expenditures, especially by those with high
incomes. This variability likely reflects difficulties
in recalling expenditures, a common problem with
consumption estimates.

In contrast, survey respondents may find it eas-
ier to estimate their net worth. Figure 5 shows a
much stronger link between net worth and govern-
ment payments. Farm households with net worth
below the 50 percentile received a small share of
payments in 1999.
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Payments and Land Tenancy

The above discussion of government payments
overlooks leasing of farmland, through which part
of the payments may be transferred to landlords as
higher rents. Under a crop-share arrangement, the
payments are distributed to both the farmer and
landowner in proportion to their crop shares (Ryan,
Barnard, & Collender, 2001). In cash-lease
arrangements, landlords may be able to negotiate
higher lease rates from tenants for land that receives
greater government payments. Farmers thus receive
all the government payments for the land they own
and operate, but their landlords obtain a share of
the payment benefits on leased land.

Table 1 presents 1999 ARMS survey data on
the ownership and uses of farmers’ land. Larger
operations tend to lease a larger share of the land
they farm. Consequently, the largest farms tend to
pass on more of their total payments to landowners
than do smaller-scale operations. On the other
hand, larger farms also rent out more land than
smaller farms so they receive more payments from
their tenants.

We extend the payment distribution analysis by
adjusting for land tenancy. This adjustment sub-
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Figure 5. The relationship between government payments and household net worth.
Note: Government payments indicated in blue, government payments adjusted for land tenancy indicated in red. Source: 1999 USDA Agricul-

tural Resource Management Survey

Table 1. Farm household land by government payments category.

Governmentpayments Owned  Cashlease  Sharecrop Rentfree oruse  Rentoutcashorshare  Total operated
category ($) acres (%)  acres (%) acres (%) part year acres (%) acres (%) acres (%)
0 142(63.5)  69(30.9) 7(3.2) 17(7.5) 1(5.1) 223 (100)
1-10,000 237(71.00  91(27.1) 23(6.9) 11(3.4) 28 (8.4) 335(100)
10,000 - 25,000 461(60.7)  231(30.5) 123(16.2) 8(1.1) 64 (8.5) 759 (100)
25,000 - 50,000 592(52.2)  344(30.3) 256 (22.5) 10(0.9) 67 (5.9) 1134.(100)
50,000 - 75,000 717(42.2)  583(343) 409 (24.0) 29(1.7) 37(2.1) 1701 (100)
75,000 - 150,000 877(39.7)  771(34.9) 614 (27.8) 17(0.8) 68 (3.1) 2211 (100)
> 150,000 1386 (36.6) 1651 (43.6) 843(22.2) 156 (4.1) 246 (6.5) 3790 (100)
All households 235(59.0)  123(30.9) 49 (12.3) 15(3.8) 24 (6.0) 398 (100)

Figures in parentheses indicate percent of total operated land. All averages are weighted to account for sample design. Source: 1999 USDA

Agricultural Resource Management Survey.

tracts a share of the government payments received
for each acre rented in and adds a share of pay-
ments for each acre rented out to another farmer.
The crucial assumption involves the landowner-
farmer split of each payment dollar.

The Distribution of Payment Benefits

Figures 4 and 5 show in red the tenancy-adjusted
government payments in relation to household net
worth and consumption. In both figures, the fitted

line for the adjusted payments falls below the line
for the unadjusted payments. This occurs because
farms rent in, on average, much more land than
they rent out (many farmland owners are nonfarm-
ers). The adjustments, however, do not significantly
alter the distribution of the payments across the
measures of well-being.

Finally, Table 2 summarizes the financial condi-
tions of farm households according to their
adjusted government payments. The reported
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Table 2. Farm household characteristics by adjusted government payments category.

Adjusted government Average adjusted

Average total Average farm Average

payments category govt. payments  Share of farm  Share of govt. farm household household net  consumption
($) per HH ($) households (%) payments (%) Income ($) worth ($) expenditures ($)
0 0 58.12 0.00 64,234 507,263 23,846
1-10,000 3,019 27.43 141 56,932 514,431 23,798
10,000 - 25,000 16,476 7.81 21.93 59,931 719,726 24,069
25,000 - 50,000 34,978 4.08 2433 75,428 992,557 27,773
50,000 - 75,000 60,494 1.38 14.20 115,71 1,210,949 31,817
75,000 — 150,000 100,643 0.97 16.58 151,880 1,461,119 34,408

> 150,000 236,663 0.22 8.85 255,938 2,146,703 37,336

All households 5,860 100.00 100.00 64,166 562,657 24,208

Source: 1999 USDA Agricultural Resource Management Survey. All averages are weighted to account for sample design.

numbers are striking. Nonfarmers own about 60%
of operated farmland, and therefore receive an esti-
mated 20% (= 34% x 60%) of the total payment
benefits. Over 58% of farm households received no
government payments in 1999. In contrast, slightly
over one percent of farm households received about
25% of total government payments to farm house-
holds, and about one-fifth of one percent of farm
households received almost 9% of all payments.
Moreover, households in the highest payment cate-
gory (more than $150,000 of government pay-
ments) averaged more than $2.1 million dollars of
net worth. By these tenancy-adjusted measures of
well-being, a disproportionate share of government
payments went to well-off farmers in 1999.

Conclusion

This examination of the relationship between gov-
ernment payments and farm household well-being
provides several key insights. We show that house-
hold income, like farm income itself, serves as a
poor measure of well-being due to its voladility.
Farms with the lowest incomes in 1999 had high
consumption expenditures and net worth—two
arguably superior measures of well-being. We also
find that, even after adjusting for land tenancy, gov-
ernment payments are allocated disproportionately
to farms with the highest consumption expendi-
tures and net worth. The least well-off farm house-
holds received relatively little government
payments.

The implications of these findings depend on
the objectives of agricultural policy, which may
include supporting domestic production, smooth-

ing income over time, or improving the Well—being
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of the poorest farm households. Since 1996, agri-
cultural policies have moved away from production
support toward “decoupled” programs including
Production Flexibility Contracts, Market Loss
Assistance, and Counter-Cyclical payments. These
programs are not tied to current output and may
do little to support production. However, the
Counter-Cyclical and Market Loss Assistance pay-
ments could significantly reduce farm income vola-
tility and help farms overcome liquidity
problems—something not addressed by this analy-
sis. In terms of helping the least well-off farmers,
the 1999 allocation of farm payments suggests that
current programs are poorly targeted: government
payments flow disproportionately to the farm
households with the greatest wealth and the highest
consumption expenditures.

Policies to limit payments under consideration
by the Commission on the Application of Payment
Limitations for Agriculture could result in a distri-
bution of payments that is better targeted toward
the least well-off farmers. Because household
income can be a poor indicator of farm household
well-being, the Commission might consider net
worth as an additional criterion for payment limita-
tions.
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Appendix: Construction of Figures

This appendix describes how Figures 2 and 3 were
created. The plots summarize results from the 1999
USDA Agricultural Resource Management Survey
of approximately 10,000 farm households. The sur-
vey is designed to capture an accurate picture of US
agricultural production as a whole. To do this most
effectively, the survey samples a disproportionately
large number of large farms because, although they
are relatively few, they nonetheless produce a sub-
stantial portion of aggregate production. The fig-
ures are adjusted to account for this sample design.

Each figure plots an estimated average value of
one variable against an estimated percentile of
another. Each plot includes 100 points (one for
each sample percentile). For example, to create Fig-
ure 2, government payments for all sampled house-
holds were sorted according to reported household
incomes. The first observation corresponds to the
weighted average of the smallest one percent of
sample incomes; the second observation corre-
sponds to the weighted average of the second small-
est one percent; and so on. With about 10,000
sampled households, each point is the weighted
average of about 100 reported incomes.

Because the sample is not perfectly random,
both the averages and the percentiles are adjusted
according to weights that approximate the proba-
bility that each household was sampled in the first
place. In constructing the averages, observations
more representative of the population of farms are
weighted more heavily than observations less repre-
sentative of the population. The sample percentiles
do not exactly match the estimated population per-
centiles.

The percentile associated with each average was
estimated as follows. Define the weight assigned to
each sampled household 7 within the sample per-
centile s as w; and the total sample size as 7. The
estimated population percentile, p* (plotted along
the horizontal axis) associated with the sample per-
centile s is defined by

n/100
/Z: (w; + wf N 1)
i=1

100 »/100

23 X

s=11i=1

N N

p =p 14100 %
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where
n/100 1
Z (W,')
1 =1
p =100 x ——
100 »/100 s

22 2w
s=11i=1

Each measure of p° accounts for the average
weight in the group and returns a value for the cen-
ter of the estimated percentile that the measure cov-
ers.

In each plot a fitted nonparametric regression
line is plotted over the estimated percentile aver-
ages. Each line was constructed using a procedure
called LOESS, shorthand for “local polynomial
regression.” For details on this procedure see Cleve-

land (1979, 1981).

Adjusting Payment Benefits for Land Tenancy

To obtain the adjusted government payments
shown in red in Figures 4 and 5 and in Table 2, we
estimate the effective payments accruing to the
farmer from land operated and land rented out. For
land operated, the farmer receives payments G of
which he or she “keeps:”

G1 = G* (own + O * rentin) | operated
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where own is the operated land that is owned, ren-
tin is the land rented (as either cash or share rent),
and operated is the total operated land.? The equa-
tion implies that the farmer keeps all the payments
from land they own and operate, but only some
share 0 of the land they rent in. For the land the
farmers rent out, we estimate the amount they
“keep” as:

G2 = (1-0) * rentout * G | (own + rentin)

where rentout is the land rented out. Note that G/
(own + rentin) is the average payments per acre on
the operated land (excluding land rented for free or
used part of the year). If we assume that the land
rented out averages the same payments per acre as
the operated land, then the right hand side is the
share of payments going to the landlord (1 - 0)
times total payments earned on the land rented out.
Hence the adjusted government payments accruing
to the farmer are given by GI + G2.

2. Total operated land is the sum of owned oper-
ated land, land rented in, land rented for free,
and land used part of the year. We assume for
simplicity that the small share of land that is
rented for free or used part of the year does not

gfﬂf}"ﬂlﬁ’ governmmtpaymmts.
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