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This paper uses Theil’s (1979) entropy-based measure of inequality and farm-level data to
examine changes in farm business wealth (farm equity) of farm households. The farms associ-
ated with farm households are grouped by state into ten regions of the United States. The
Theil entropy measure is then calculated and used to decompose total inequality of farm
wealth into within-state and across-states (between states) inequalities for each region. Results
show that since the enactment of the 1996 Federal Agricultural Improvement and Reform
(FAIR) Act, inequality in farm wealth among farms within a state has decreased relative to the
number of farms per state, across all regions. Further, most of the reduction in farm wealth
inequality is attributed to increased equality in the distribution of real estate assets of the farm

households, a major component of farm wealth.
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This study analyzes changes in the distribution of
farm household wealth from 1996 through 2004
using the Theil (1967) measure of inequality and
farm-level data from the Agricultural Resource
Management Survey (ARMS). This study also
measures inequality in farm assets, particularly
real estate and non real estate assets, since farm
assets are a major component of farm wealth
(Mishra et al. 2002). The Theil inequality meas-
ure allows for the decomposition of total inequal-
ity into variation between farms within each state
as well as variation between average farms across
states in each region. Study results indicate that
inequality in farm household wealth declined
from 1996 through 2004. The results reveal that
most of the reduction in inequality occurred be-
tween farms within the states, across all regions.
However, inequality in farm wealth within each
state remained much greater than the range in
inequality between the average farms across states
in each region.
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Over the past quarter-century the economic
literature has been inundated with studies on
changes in income inequality. Most of these stud-
ies support the convergence of income across
countries. This convergence has been attributed to
many factors including increased international
trade, capital movement, technological spillover,
and innovations in institutional design. At the
same time changes in inequality within countries
have been ambiguous. According to some studies
the income inequality for the developed econo-
mies of the United States and Western Europe ac-
tually increased in the 1980s. Further, the text-
book paradigm that increased inequality encour-
ages income growth was also contradicted by
several empirical studies.

Apart from a general interest in the effect of
agricultural income inequality as a component of
the general economy, several policy questions
particular to the agricultural sector motivate the
examination of the dispersion of income and
wealth across farm households. First, while it
would be difficult to argue that society has a pref-
erence for more equal income distribution in agri-
culture, society may prefer that farm payments
have specific effects on farm size. At the very
least, from a policy perspective, government poli-
cies should not distort the distribution of farm
size. However, some may prefer that the majority
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of farm payments go to so-called family farms.
These concerns were addressed by Leuthold
(1969), who examined the distribution of farm
payments across farm sizes. Second, the distribu-
tion of farm income may have implications for
the efficacy of the government safety net. As
stated by Ahearn, Johnson, and Strickland (1985),
income maintenance has always been a policy
goal, but the heterogeneity of farm households
masks the true variability of farm income.

Much of the literature has focused on changes
in the dispersion or inequality of income. This
study instead focuses on the inequality of farm
household wealth for three reasons. First, studies
suggest that wealth is actually the mechanism that
provides for economic growth. Second, given
equal access to capital markets, wealth is actually
a better measure of differences in consumption
than income. Finally, income for the farm house-
hold can be mathematically defined as the rate of
return to equity multiplied by the amount of
wealth controlled by the household. Each of these
linkages between the economic well-being of the
farm household and farm household wealth can
be demonstrated using the optimal debt model
presented by Ramirez, Moss, and Boggess (1997).

Ramirez, Moss, and Boggess (1997) model the
optimal debt level for a farm household using an
extension of Merton’s (1969) lifetime portfolio
specification. In this formulation, farm house-
holds determine the level of debt that maximizes
the present value of expected utility. Following
Merton’s formulation, they assume that farmers
choose the level of debt (or leverage position) to
maximize the expected utility, which they model
using the power function

(1) U[C<r)]=%,

where U(-) denotes utility, C(¢) denotes consump-
tion at time #, and b denotes the relative risk-aver-
sion coefficient. Consumption is constrained by
an equation of motion for farmer equity, defined
as

2) dE(1) =Ry (NE() - C(1)]dt

where dE(f) denotes the continuous change in the
farmer’s equity, E(¢) is the farmer’s equity, Rz(?)
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is the rate of return on equity, and dr is the incre-
ment in time. Expanding the rate of return on
equity, change in equity can be expressed as

[R,() - K(®)d(1)]

3) dE(t):{ (150)

E(t)- C(t)} dt,

where R,(¢) is the rate of return on agricultural
assets, K(f) is the cost of debt capital, and 8(¢) is
the debt-to-asset ratio. Ramirez, Moss, and Bog-
gess derive the optimal level of farm debt, pro-
portion of equity consumed, and the level of con-
sumption as functions of risk aversion, mean and
variance of the rate of return on agricultural as-
sets, and the cost of debt capital,

[1-816%()
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where 8°(7), C'(¢), and D'(¢) represent the opti-
mum debt-to-asset ratio, consumption, and percent
of equity consumed in period ¢, py(?) is the ex-
pected rate of return on assets in period ¢, 7,(¢)is
the variance of the rate of return on assets in pe-
riod ¢, and 7 is a consumption-based discount rate
(assumed constant over time). Thus, the disper-
sion of farm consumption is dependent (in part)
on the distribution of farm equity.

Equation 4 can be extended to incorporate
several different policy concerns. For example,
the economic well-being of farmers in the United
States is dependent not only on returns to agricul-
tural assets, but also on the possibility of off-farm
employment. Thus, equation 4 can be reformu-
lated as

©) C'(t)=D (DE@)+R,(1),

where Ry (?) is the return to off-farm employment.
Further, the rate of return on agricultural assets
(R4(f)) is affected by government program pay-
ments as well as factors such as urban pressures
that increase the price of farmland over time
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(Livanis et al. 2006). This conceptual model helps
explain why the size distribution of the wealth of
farm households changes and why the size distri-
bution of wealth varies across farm households
cross-sectionally and over time.

Informational Measures of Inequality

A variety of measures have been used to measure
the dispersion of inequality of economic well-
being in the farm sector (i.e., the coefficient of
variation, Gini coefficients, and Lorenz curves).
This study departs from these formulations, ap-
plying Theil’s measure of inequality (Theil 1979).
This approach has several theoretical advantages
and allows for the decomposition of the disper-
sion into within and between-state measures in a
given region. This section first presents Theil’s
measure of inequality and describes how the
measure can be used to decompose the overall
inequality into among-farms-in-a-state and be-
tween-state measures of inequality. We then dis-
cuss the advantages of this measure.

Building on the general concept of Shannon
(1948) information or entropy, the Kullback-
Leibler relative entropy is defined as

(6) D(p.q)=[ p(x)In(p(x))dx— [ p(x)In(g(x))dx
oo 2€ )j ’
jp(x) n[q() N

where D(p,q) is a measure of the difference (or
distance) between the two probability measures,
and p(x) and ¢g(x) are probability measures de-
fined on x. The discrete form of this measure
becomes

7 A(p. :N (01 pi(X)J-
(7) (p.9) ;pl(x) n(qi(x)

In our applications we want to examine a uniform
distribution of wealth against an empirical distri-
bution of wealth:

p;(x)

M

(8) A(p.q) = Zp, (x)In
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=" p,(x)In[p,(x)+In(N)]

i=1

=In(N)+2_ p,(0)In(p,(x)).

This measure is sometimes referred to as the rela-
tive entropy in the signal.

Theil’s measure of income inequality is an
adaptation of the discrete form of the relative dif-
ference measure presented in Equation 7:

9 Ip)=3n, ln(&J,

i=1 f
where /(p,q) is the measure of inequality (or dis-
persion) of income, p; is the share of income' in
state or region i, and g; is the share of the overall
population in that state or region. Adapting this
procedure to examine the inequality in farm
wealth, we let p; be the share of farm wealth in
state i and ¢; be the share of farmers in state i.
I(p,q) is then defined as the dispersion of farm
equity. If the share of the number of farms is
close to the share of farm equity, then there is
little additional information and the information
inequality is small. A small inequality means that
the distribution of farm wealth, per farm, is uni-
form across states, and thus the value of /(p,q)
approaches 0. Conversely, an increase in the in-
formation inequality indicates divergence in farm
wealth across the states.

An important aspect of the Theil measure of
inequality is its decomposability. To develop this
decomposability we divide the overall inequality
in Equation 9 into two groups:

10)  I(p.9)=Xp ln(ﬂ

i

=Y. p.[In(p,)~In(q)]

=Y p[In(p)~In(g))]
+ 2 p[In(p)~1n(g)] ,

! The nominal and real informational inequality is identical if infla-
tion is the same across regions.
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where G| and G, are mutually exclusive and ex-
haustive sets of individuals (states or regions). De-
fining

PFZP[’PFZP;’ Q1=Zq‘.,andQ2=Zq‘.,

ieG i€G, ieG i€G,

the equality represented in Equation 10 can be re-
written as

(11)
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Defining the average inequality within each group,
i.e., inequality between farms in each state, as

Yo Yo

and the inequality between groups, i.e., inequality
between states, as

1, —Pln[Pj+Pln[PJ
o o,

we are left with the decomposition of the inequal-
ity measure in a given region as

zpz

ieG P

=
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(13)

(14) 1=T+1,.
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Letting p; equal firm-level wealth (instead of state-
or regional-level wealth) and ¢,=1/N, ifie G, or
q;=1/N, ifie G, (e.g., Ny is the number of farms
in group G| and N, is the number of farms in
group G,), the decomposability of the inequality
measure in Equation 14 can be expanded to the
firm level as

(15)
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Thus, O,=N,/(N,+N,) represents the share of
farms in group 1 as depicted in Equation 13 and
0,=N,/(N+N,) represents the share of farms in
group 2, as depicted in Equation 13. Equation 15
states that total inequality in a given region is
composed of inequality within farms in a state
and between states.

As previously stated, a number of inequality
measures have been proposed, including the coef-
ficient of variation, Lorenz curves, and Gini coef-
ficients. Given this diversity, it behooves the re-
searcher to justify the choice of inequality meas-
ure. To justify our application of the Theil ine-
quality measure, we rely on the axiomatic char-
acteristics developed by Foster (1983), particu-
larly those emphasizing the role of decomposa-
bility of inequality. Foster develops four criteria
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for measuring inequality: (i) the Pigou-Dalton
transfer principle, (ii) symmetry, (iii) homogene-
ity, and (iv) the population principle.

The Pigou-Dalton transfer principle states that
the measure of income inequality must increase if
income is taken from a poorer individual and
given to a richer individual. This principle would
appear fundamental to the concept of equality un-
derlying equity measurement, and further support
for it can be found in Atkinson (1970).

The principles of symmetry and homogeneity
denote somewhat different concepts in inequality
measurement than those found in consumption
and production theory. In the measurement of in-
equality the symmetry criterion states that the in-
equality measure is unchanged when two indi-
viduals trade places (or income levels). The ho-
mogeneity criterion states that only relative in-
come dispersion matters (i.e., multiplying all in-
comes by the same proportion does not change
the level of inequality).

While several inequality measures meet the
first three criteria (the Pigou-Dalton principle, sym-
metry, and homogeneity), Foster (1983) shows
that the Theil measure of inequality alone satis-
fies the population principle. The population prin-
ciple states that replicating the sample (i.c., add-
ing a second dataset with an identical income dis-
tribution) should result in no change in the in-
equality measure. Foster (1983) demonstrates that
the decomposability of the Theil measure is a re-
quirement to meet the population principle. In
fact, Foster shows in Theorem 2 that

.. inequality measure / satisfies PD [Pigou-Dalton], S
[symmetry], H [homogeneity], PP [Population Princi-
ple], and WD [Weak Theil Decomposability] if and only
if 7 is a positive multiple of the Theil measure of inequal-

ity [p. 112].

Hence, given our interest in the inequality of farm
wealth within various farms in a state and states
within a region, the most appropriate measure of
inequality is that proposed by Theil.

Data

The financial accounting concept defines the ele-
ments of financial statements for business enter-
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prises and households.” Based on Farm Financial
Standards Task Force recommendations, the
sources of farm assets include (i) real estate, (ii)
farm equipment, (iii) other financial assets (such
as investment in cooperatives, prepaid insurance,
etc.), and (iv) other assets (such as breeding
stock, crop and livestock inventory, purchased
inputs, etc.). Sources of farm debt include (i) real
estate, (ii) non real estate, (iii) short-term debt
(includes loans less than one year, accrued inter-
est, accounts payable, and the current portion of
term debt), and (iv) long-term debt (includes non-
current real and non real estate debt). The Agri-
cultural Resource Management Survey (ARMS)
of the U.S. Department of Agriculture (USDA)
collects farm-level data on, in addition to other
information, all the elements necessary to con-
struct total wealth and total debt for the farm
business.

Annual ARMS data from 1996, 2000, and
2004” are used in this study. This period repre-
sents the period after the enactment of the Federal
Agricultural Improvement and Reform (FAIR)
Act of 1996 and includes observations under the
Farm Security and Rural Investment (FSRI) Act
of 2002. ARMS is conducted annually by the
Economic Research Service and the National Ag-
ricultural Statistics Service. It is the primary
source of information about the financial condi-
tion and economic well-being of farm businesses
and of farm households in the United States, and
includes data on all the components of farm assets
and debt of the farm business. Farm wealth or the
equity of farm households is derived in ARMS by
subtracting total farm debts from total farm
assets.

ARMS uses a multi-phase sampling design and
allows each sampled farm to represent a number
of farms that are similar, that number being the
survey expansion factor (see Kott 1998 and
Dubman 2000 for more technical detail). The
expansion factor, in turn, is defined as the inverse
of the probability of the surveyed farm being se-
lected. The expansion factor can also be referred

> The Farm Financial Standards Task Force (FFSTF) in its recom-
mendation published in the Financial Guidelines for Agricultural Pro-
ducers (Forbes 1991) sets forth a minimum set of requirements for a fi-
nancial statement that should include balance sheet and income state-
ment information and use financial accounting concepts.

3 Although data for other years are available, incremental information
available is very small and results do not vary in any way. Therefore,
we decided to present the results for selected years.
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to as the observation’s weight. Each version of
ARMS has a unique expansion factor that ex-
pands the sample to the target population. ARMS
collects data to measure the financial conditions
(farm income and expenses) and operating char-
acteristics of farm businesses, the cost of pro-
ducing agricultural commodities, and the well-
being of farm operator households. It is important
to point out that ARMS is not a longitudinal data-
base. Each year different farms are surveyed, and
with weighting schemes the number of farms add
up to the U.S. total.

The distribution of farms using ARMS data
based on reported farm business wealth catego-
ries* highlights changes in the spatial and tempo-
ral distribution of farm wealth. For example, Fig-
ure 1 shows that the distribution of farms in the
lower tail of the wealth categories has decreased
over the 19962006 period, while the percentage
of farms in the highest category has increased.
The percentage of farms in the $250,000-$999,999
wealth category increased by about 10 percent
during the 1996-2004 period, from approxi-
mately 43 percent in 1996 to 45 percent in 2004.
However, during the same time period the share
of farms in the largest category ($1 million or
more) increased by approximately 76 percent,
from approximately 21 percent in 1996 to nearly
37 percent in 2004.

In ARMS, farm wealth is dominated by farm
real estate (76 percent) (Mishra and EI-Osta 2005).
The average value of farm assets of family farm
business increased from $274,396 in 1994 to
$677,353 in 2004, an increase of 147 percent. On
the other hand, the average farm debt increased
from $21,010 in 1991 to $32,408 in 2004, an in-
crease of only 54 percent (USDA, various years).
The average wealth of family farm businesses in-
creased from $253,385 in 1996 to about $644,945
in 2003, a 50 percent increase over a decade
(USDA, various years). However, regional differ-
ences existed in the wealth of family farm busi-
nesses (Table 1).

Figure 2 shows the distribution of farms for
selected regions and years. One can draw two
inferences from this figure. First, across all re-

4 In this study farms were categorized into six different wealth
categories. These categories were based on the reported wealth of the
family farm business. These categories are (i) $0-$24,999, (ii)
$25,000-$49,999, (iii) $50,000-$99,999, (iv) $100,000-$249,999, (v)
$250,000-$999,999, and (vi) $1,000,000 or more.
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gions, the percentage of farms in the $250,000 or
more wealth categories has increased and the dis-
tribution of farms in the lower wealth classes
($50,000 or less) has remained relatively stable
over the same time period. Second, the share of
farms in the largest wealth category ($1 million or
more) is highest in the Pacific region, followed by
the Corn Belt and Southeast regions. Further, the
figure also shows that an increase in the percent-
age of farms in the largest wealth category for the
Pacific, Corn Belt, and Southeast regions has
been accompanied by decreases in the percentage
of farms in the $100,000-$249,999 and $50,000—
$99,999 wealth categories. These findings are
consistent with El-Osta and Morehart’s (2002)
study of wealth concentration in U.S agriculture.
Table 1 shows the mean farm wealth of farm
households in various wealth categories for se-
lected regions and years using ARMS micro-level
data. These results illustrate the range of variation
within a region between years in the selected
wealth categories and within a wealth category
between regions in each year, and the patterns of
differences within a wealth category across re-
gions over time. The table shows that average
farm wealth varies within a region and over time.

Results

Table 2 presents the importance of each compo-
nent (farms within a state and between states) of
total inequality in terms of the Theil measure of
inequality. In general the results indicate that the
distribution of farm wealth changed significantly
from 1996 through 2004. Inequality between
farms in a state contributed the most, about 95-99
percent, to the total inequality. A similar pattern
is observed in all ten regions of the United States.
This finding is consistent with the fact that there
is considerable variability in farm size, farm as-
sets (real estate, mainly land, and non real estate
assets, mainly crop and livestock inventories),
and farm debt among farms in a state. Further,
aggregation of farms at the state level reduces the
variability in the components of wealth and hence
reduces the level of inequality in farm wealth
when comparing farms within different states and
within a given region.

Table 2 shows that total farm-level inequality,
across all regions, has decreased over the period
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Figure 1. Distribution of Farms by Wealth (Equity) Categories for Selected Years

Source: USDA (various years).

1996-2004. The highest level of total inequality
(8.132) was observed in 1996 for farms located in
the states belonging to the Southern Plains region,
followed by that for farms located in the states
belonging to the Northern Plains and Appalachian
regions. Table 2 also shows that inequality among
farms within states and regions decreased over
the 1996-2004 period. For example, within-state
inequality for farms located in the Southern
Plains decreased by nearly 10 percent during
1996-2000 and by approximately 8 percent dur-
ing 2000-2004. The largest reduction in overall
or total inequality (approximately 15 percent) was
observed among farms located in the Northern
Plains during the 1996-2000 period, and next
largest (about 16 percent) among farms located in
the Corn Belt region during 2000-2004. This
reduction is mainly due to a significant reduction
in the inequality in farmland values across farms
located in these states and eventually across states
in the region. Further, the general trend for nearly
all regions is that both real estate and non real

estate assets became more equally distributed since
most relative changes from the previous years
(1996 and 2000) are negative (Tables 3 and 4).

In general, farmland values reflect farm inves-
tors’ expectations about future discounted returns
both from the market and from government pay-
ments on base acres. The FAIR Act of 1996 gen-
erally lowered the market price and output distor-
tions introduced by government price support
programs. As a result, producers could and did
respond more and more to market-based price
signals. For example, although the distributions
of real estate and non real estate assets became
somewhat more unequally distributed in 2000
than in 1996, these distributions became more
equally distributed in 2004 versus 2000. How-
ever, in the Northern Plains, these distributions
became more equally distributed much sooner,
beginning in 2000. This may be due to the fact
that adjusting the crop mix in the Corn Belt might
be easier to do since it largely involves only
changing rotations. Some Northern Plains farmers
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Figure 2. Distribution of Farms by Farm Wealth Categories (selected regions and years)

Source: USDA (various years).



Agricultural and Resource Economics Review

260 October 2006

"(s1e9£ snowreA “yS) e1ep SV Sursn suone[nofed SIoyIny :90Inog

¥8'81- SELI- 950°0 0LL'S S8¢Sl- 14 %% 6900 1869 €100 658°9 dytoed
L1T°0E- e Sero y€8°9 6'9LT €L9 6L1°0 1869 ¥10°0 849 Urejunop
007001~ L8L- 0000 69L9 98°C6- §9°6- 100°0 LYeL 1000 (4R sured wIoynog
05°L8T ¥0°6" 1€0°0 1€T9 00°00L Sv'8- 80070 0589 1€0°0 (4345 ged
SSYs- 988~ S00°0 L9 Y- 0€v- 1100 S18'9 S10°0 IcrL seaynog
00°Scy §S0 1200 6069 €EEL- oror1- ¥00°0 1,89 500 V9L ueryoejeddy
vive Y¥6- 00 6v8°S €Chr 0C¢sI- 6200 659 180°0 LI9'L surefd UISypIoN
¥8'81- LSST- 950°0 619 I8vi- 90°¢ 6900 99¢°L 100°0 LYI'L 2quio)
€eee 16°L- oo 819 00008 ILL- 6000 L9 L20°0 9I¢’L SIS 9¥e]
988 vL0- 6¥0°0 8899 0L°¢- 9L'1- 9200 8EL9 8440 6589 seaIoN
(%) so18)S SSOIOY (%) 2183 UIIA sa1e)g BIAIN (%) sa1e)S SS0I0Y (%) 91818 UII A sa1e)g eI sa1e)s eI uordoy
#00Z-000C Ut 93uBy)  $00Z-000C Ul 95uByD  SSOIY unpm 0002-9661 Ul 93UBYD  000T-9661 UL 9TUBYD ~ SSOIOY UM\ SSOY  UIIM
00T 000T 9661

(s1834 snoLIeA pue uorgaa Aq) uonisodwodd(q s} pue (s9)e)S UIIMIIY PUR UIYIIAL) SULIB] Aq YI[BIAN wLIe, Jo Ayjenbau] [e)10], *7 d1qe L



Mishra, Moss, and Erickson

Farm Wealth Inequality Within and Across States in the United States 261

Table 3. Inequality in Real Estate Assets Among Farms in a State (by region and various years)

1996 2000 2004
Within Within Relative Change in Within Relative Change in
Region State State Within State (1996-2000) State Within State (2000-2004)
Percent Percent
Northeast 6.439 6.694 3.96 6.633 -0.91
Lake States 7.336 6.643 -9.45 6.177 -7.01
Cornbelt 7.175 7.311 1.90 6.177 -15.51
Northern Plains 7.605 6.298 -17.19 5.798 -7.94
Appalachian 7.629 6.846 -10.26 6.849 0.04
Southeast 7.089 6.836 -3.57 6.184 -9.54
Delta 7.571 6.911 -8.72 6.310 -8.70
Southern Plains 8.123 7.411 -8.77 6.779 -8.53
Mountain 6.586 6.799 3.23 6.843 0.65
Pacific 7.175 6.799 -5.24 5.688 -16.34

Source: Authors’ calculations using ARMS data (USDA, various years).

Table 4. Inequality in Non Real Estate Assets Among Farms in a State (by region and various

years)
1996 2000 2004
Relative Change in Within Relative Change in

Region Within State ~ Within State State (1996-2000) Within State ~ Within State (2000-2004)

Percent Percent
Northeast 6.759 7.156 5.87 7.066 -1.26
Lake States 8.030 6.999 -12.84 6.766 -3.33
Cornbelt 7.740 7.953 2.75 6.766 -14.93
Northern Plains 7.925 6.805 -14.13 6.329 -6.99
Appalachian 7.982 7.082 -11.28 7.224 2.01
Southeast 7.450 7.066 -5.15 6.463 -8.53
Delta 7.972 7.130 -10.56 6.313 -11.46
Southern Plains 8.520 7.585 -10.97 7.129 -6.01
Mountain 6.983 7.795 11.63 6.835 -12.32
Pacific 7.740 7.795 0.71 6.401 -17.88

Source: Authors’ calculations using ARMS data (USDA, various years).

argued in the mid-1990s that planting flexibility
did not really provide them much benefit since
they had more limited alternatives and were al-
ready planting the best crop—wheat. However,
this may have changed somewhat as more soy-
beans are now planted in that region, perhaps
because new varieties of soybeans have provided
more cropping options.

Decomposing the overall inequality into disper-
sion between farms within-state and across-states

(between states) for a given region, one can de-
rive additional insight.” Variations between states
tend to reflect macroeconomic factors such as
changes in farm structure (i.e., farm size, farm
type). Variations within-state reflect microeco-

* It should be noted that the time period for this analysis (1997—
2004), thirteen years, is not large enough to have a significant impact
on number of farms in country or between regions. In general, number
of farms has been stable, around 2.2 million over the last 15 years.
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nomic conditions (such as farmland prices),
which tend to be correlated among states in a re-
gion. Since farmland comprises about 80 percent
of farm household wealth, changes in farm wealth
are largely driven by changes in farmland supply
and demand. Therefore, changes in the between-
and within-state distribution of farm wealth sug-
gest the extent to which farmland markets are
becoming increasingly integrated across farms in
the states and across states.

Changes in Inequality Within State

Overall, the inequality between farms within a
state accounted for nearly 97 percent of the re-
duction in the total inequality in farm wealth be-
tween 1996 and 2004. The within-state inequality
of farm wealth or equity (7 in Equation 12) for
each of the ten Economic Research Service (ERS)
regions is presented in Table 2. There is a con-
sistent pattern that emerges from this table; for
example, within-state inequality in all regions has
declined over the period 1996-2004, but the rate
of decline varies with a region. In general, a re-
duction in farmland values and crop and livestock
inventories inequality were the reasons behind the
decline in the inequality in farm wealth among
farms located in various regions. However, dur-
ing the 19962000 period, within-farm inequality
increased in the Corn Belt (3 percent) and Moun-
tain (about 7 percent) regions. This is partly due
to the rising inequality in real estate assets (or
farmland values) of about 2 percent (Table 3),
and increased levels of inequality in crop and
livestock inventories (3 percent) (Table 4) within
farms in the Corn Belt region. However, rising
inequality in crop and livestock inventories (about
12 percent) outpaced inequality in farmland values
(3 percent), and rising farmland values were a
reason for increased farm wealth inequality
within farms located in the Mountain regions
(Tables 3 and 4).

Table 2 also presents the inequality in farm
wealth of farms located in the Northeast, Moun-
tain, and Pacific regions. Farms in the Northeast
and Appalachia regions tend to be small and agri-
culture labor-intensive. Beginning in 1997, the
inequality in farmland values and inventories of
crop and livestock has been increasing among
farms in the Northeast (Tables 3 and 4). This rise
could be partly due to the growth in farmland
values driven by urban pressure (Livanis et al.
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2006) and to global trade (Blandford 1999). This
growth in farmland values provides unrealized
capital gains, thereby enhancing farm wealth. In
addition, increased off-farm income from subur-
ban employment opportunities may have also
contributed to the growth in farm equity. How-
ever, in recent years within-state inequality in
farmland values and crop and livestock invento-
ries has decreased, leading to an overall decline in
inequality in wealth among farms located in the
Northeast region.

The Pacific and Mountain regions show a very
similar pattern over time. The inequality in farm
wealth within farms located in the Mountain re-
gion increased from 6.541 in 1996 to 7.160 in
2000, an approximately 9 percent increase over
the period 1996-2000. This was due to rising
inequality in farmland values and crop and live-
stock inventories. For example, during this period
farms in the region observed a 3 percent rise in
inequality in real estate assets (mainly farmland)
coupled with a 12 percent rise in inequality in non
real estate assets, such as crop and livestock in-
ventories. However, during the 2000-2004 pe-
riod, inequality in non real estate assets decreased
by approximately 12 percent (Table 4), more than
compensating for the rise in farmland values, less
than 1 percent (Table 3). Farms located in the
Pacific region (California, Oregon, and Wash-
ington) saw their share of equity rise because of
increased foreign and domestic demand for
grains, fruits, and vegetables. Within-farm wealth
inequality in the Pacific region decreased by al-
most 17 percent, from 7.05 in 2000 to 5.826 in
2004. This is due to rising equality in farmland
values and crop and livestock inventories. Table 3
shows that inequality in farmland values de-
creased by approximately 16 percent over the
period 2000-2004, whereas inequality in crop
and livestock inventories decreased by about 18
percent (Table 4). One plausible explanation is
that farms in this region produce fruits and vege-
tables and high value crops, which have domestic
as well as foreign markets, and also that the re-
gion’s agricultural sector is expanding, such as in
dairy farming and value-added through dairy
farming. Another possible explanation for a 16
percent decrease in the within-state Theil entropy
measure (2000-2004) in the Pacific states may be
the influence of urbanization and other non-farm
factors affecting the demand for and price of
farmland in the Pacific states.
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Changes in Inequality Between Farms Across
State

The inequality in farm wealth across states (/) in
a given region accounted for 1 percent or less in
the total inequality between 1996 and 2004.
During this period, agriculture in the United
States went through significant structural changes.
The average size of farms increased through con-
solidation. These changes were partly due to a
more open and global economy, greater capital
and labor mobility, and the deregulation of capital
markets. The expansion/consolidation of agricul-
ture resulted in a more even distribution of wealth
across the regions relative to the number of farms
in each state. Table 2 shows that during the 1996—
2000 period, between-farm inequality across
states increased for Mountain states, Lakes states,
and the Delta region. On the other hand, during
the 2000-2004 period, between-farm inequality
across states increased for the Appalachian and
Delta regions. However, in absolute terms these
changes are very small and have a low impact on
the total inequality in farm wealth (Table 2). This
suggests that since 1996 the regions have been
becoming more similar, and/or that macroeco-
nomic and structural differences in agriculture
have declined.

Since 1994 the distribution of farm assets (a
major component of farm wealth) became more
uniformly distributed between regions. This is
consistent with a regime shift from 1996 to the
present. Under the FAIR Act, farmers were able
to make more market-oriented planting and crop-
ping decisions. As a result, short-run assets
(inventories, purchased inputs, and other farm
financial assets) and real estate (long-term) were
reallocated across crop portfolios, and net returns
and farm wealth became more uniformly distrib-
uted across regions [Blank, Erickson, and Moss
2005 (p. 222), Blank et al. 2004 (pp. 1302—1304)].
Also, the Food Security and Rural Investment Act
of 2002 (or 2002 Farm Bill) builds on previous
policy and institutionalizes an improved safety
net for farmers through a new countercyclical
income stabilization program. The FSRI Act con-
tinues the series of fundamental changes in com-
modity and other agricultural policies designed to
move the sector toward more market-oriented de-
cisions. Program changes for dry peas, lentils,
dairy, and peanuts suggest increases in production

Farm Wealth Inequality Within and Across States in the United States 263

of these commodities. Additional market effects
may result from countercyclical payments, direct
payments, and provisions of the 2002 Farm Act
that permit the updating of base acreage and pay-
ments yields. These payments may provide indi-
rect incentives that influence production decisions
and overall agricultural output.

Summary and Conclusions

This study analyzes the change in the distribution
of farm wealth in farms within state and between
states for a given region, using Theil’s measure of
inequality. It uses farm-level data from the
USDA’s Agricultural Resource Management Sur-
vey (ARMS) for the years 1996, 2000, and 2004.
Theil’s measure is used in this study because of
its consistency and the desirable properties it has
compared to other measures of inequality, Gini
coefficients, or the coefficient of variation. Most
of these desirable properties result from the de-
composability of the Theil measure. Specifically,
the aggregate Theil measure can be decomposed
into regional inequality measures that obey the
Pigou-Dalton transfer, symmetry, and
homogeneity principles required of inequality
measures. This decomposition allows for analysis
of inequality across and within regions. This al-
lows for the comparison of macroeconomic fac-
tors affecting the inequality across regions with
microeconomic factors that typically affect the
inequality within each region.

In general the results indicate that the distribu-
tion of farm wealth has changed significantly
from 1996 through 2004. The highest level of
total farm-level inequality (8.146) was observed
in 1996 for farms located in Texas and Oklahoma
in the Southern Plains region of the United States,
followed by farms located in the Northern Plains,
Appalachian, and Delta regions. This study shows
that total inequality among farms in various states
has decreased over the 19962004 period. How-
ever, during the same period, total inequality in-
creased for farms located in the Corn Belt and
Mountain regions of the United States. This is
mainly due to a rise in the inequality in farmland
values in these regions (2 and 3 percent, respec-
tively). Further, results also show that within-
farm inequality, ranging from approximately 95
to 99 percent, contributed more to the total ine-
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quality. Under the 1996 FAIR Act, farmers were
freer to make more market-oriented planting and
cropping decisions. As a result, short-run assets
(inventories, purchased inputs, and other farm
financial assets) and real estate (long-term) assets
were reallocated across crop portfolios. Conse-
quently, net returns and farm wealth became more
uniformly distributed within farms in a state and
across states. Additionally, the 2002 Farm Act
may also provide incentives to expand production
in nontraditional commodities, such as dry peas
and lentils, and to increase profitability and farm
wealth.
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