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This study examines the relationship between agricultural profits and farm household wealth
across locations and farm sizes in U.S. agriculture. A multiperiod household model is used to
develop hypotheses for testing. Results indicate that farmland has out-performed nonfarm
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The financial structure of America’s agricul-

tural households has changed in recent decades.

In essence, farm households have become more

diverse in their sources of income. This change

was caused by many economic factors, including

increased competition in agricultural com-

modity markets, increased opportunities for

off-farm income, and increased nonagricultural

sources of demand for farmland. Agricultural

households have responded to these factors by

expanding the focus of their decision-making.

Yet, some household decision factors and their

economic implications have received little at-

tention in policy analysis. Existing research has

largely focused on the farm business as the

relevant unit of analysis rather than the farm

household. However, there is evidence that

farmers and ranchers are making consumption

decisions based on total household wealth, not

just on farm production profitability (Carriker

et al.). Most American farms and ranches are

family-owned and operated and, as a result, fi-

nancial decisions are made with an objective of

increasing the household’s wealth through the

allocation of all family resources, not just those

allocated to an agricultural production operation

(Mishra et al.). Retirement, for example, is a

critical financial decision for the owners of a
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family-operated farm or ranch and that decision

must be made based on wealth, not production

income levels.

The objectives of this study are to examine

the relationship between agricultural profits

and farm owner-operator household wealth

across locations in U.S. agriculture, and to

highlight some of the most important implica-

tions. Understanding the relationship between

farm income and wealth is key in policy anal-

ysis. Unfortunately, that relationship has re-

ceived little research attention, which may

partially explain why many policy debates are

based on farm income rather than on farm

household wealth. Therefore, this study con-

tributes to the theoretical and empirical litera-

ture in at least four ways. First, it expands on

the typical farm household model by including

more details regarding factors contributing to

the wealth of American producers. Second, it

uses nearly 100,000 observations which repre-

sent all family farms and the households of the

primary operators in the 10 regions of the

contiguous 48 states during the 1996–2004

period, rather than studying only a few regions

using a small number of observations as done in

previous studies. Third, it presents separate

results for different farm sizes to help explain

how wealth levels affect household decision-

making. In total, our results are expected to

provide insights for better-targeted policy op-

tions. Finally, this study also makes an analyt-

ical contribution by demonstrating a new pro-

cedure for deriving regression results from

farm-level pooled repeated cross-sectional

survey data using jackknifing and robust vari-

ance estimation procedures.

A Farm Household Model

Most agricultural household decision models

assume that producers maximize utility derived

from the consumption of goods purchased us-

ing income earned on the farm. For example,

Chavas and Holt present a typical model fo-

cusing on two points in time (t 2 1 and t)

bracketing a single production period, assumed

to be a year ending at time t. The only source of

income considered in their model is revenues

from the production of agricultural commodities

(R) and wealth is mentioned but not evaluated.

Revenues are described as a risky variable be-

cause it is a function of output prices and

yields, both of which are unknown at time

t 2 1 when production decisions are made. The

simple model used by Chavas and Holt is also

typical in that its focus on only a single time

period (i.e., one year) gives it an unrealistic

budget constraint that says all income and

wealth could be consumed during that single

period. Such an assumption is not important

when focusing on annual production decisions

(e.g., Chavas and Holt analyze acreage re-

sponse), but is not appropriate when focusing

on multiperiod financial issues such as re-

tirement planning. Wealth receives very little

direct attention in most applications of house-

hold models. For example, Duffy, Shalishali,

and Kinnucan extend the model in Chavas and

Holt by adding the concept of ‘‘change in

wealth,’’ but only as the compensation needed to

keep utility constant at some level. Goodwin and

Mishra add the factors of direct government

payments and nonfarm activities to their house-

hold model, but only as those factors influence

production decisions. They mention in passing

that wealth may influence production decisions.

In a more general model, Jorgenson and Lau

include a time constraint and the idea that ‘‘lei-

sure’’ is a desirable residual of a household’s

labor allocations on and off-farm. Yet, no direct

attention is given to household wealth.

We contribute to the literature by develop-

ing a household model with a multiperiod

financial focus. We do this by adding variables

to a basic household model to enable us to

directly estimate the importance of factors af-

fecting changes in wealth over time. Whereas

change in wealth is excluded in most other

studies because of their one-year focus, we

include it to account for wealth’s long term

value to agricultural households.

To begin, assume a farm household has

preferences represented by a von Neumann-

Morgenstern utility function U(C, L, W) and

that the household maximizes expected utility

subject to constraints on both its budget and

time. The household faces a maximization

problem over a period ending at time t that can

be expressed as:
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Max Et21Ut subject to

Ct 5 Inct 1 Wt�1 � Wt

Tt 5 Lt 1 FLt 1 OFLt and L, FL, OFL ³ 0

where E is the expectations operator over random

variables (such as output prices and yields) and U

is utility. The utility function says household

members desire consumption of goods (C), leisure

time L 5 (Lo, Ls) for the operator and spouse, and

wealth (W). The time constraint shows that leisure

is one alternative allocation for the time endow-

ments of the owner and spouse T 5 (To, Ts) for the

period ending at time t. Other possible allocations

of time include the time spent laboring on the farm

(FL) and the time spent laboring off-farm (OFL).

Thus, households face the trade-offs involved in

allocating their time among the three alternatives

where leisure increases current utility directly and

laboring on and off the farm both increase current

utility indirectly by increasing the current poten-

tial consumption level and, possibly, increasing

current utility directly by increasing wealth.

The budget constraint says the value of con-

sumption during a period ending at time t equals

income (Inc) for that period, plus accumulated

wealth at the beginning of the period (Wt21), mi-

nus wealth at the end of the period (Wt). This

differs from the one-period budget constraint used

by Chavas and Holt and others (Ct 5 Inct 1 Wt21)

because in this multiperiod model the household is

concerned about consumption levels in future

periods. By including Wt in the budget constraint

we establish the substitution between the utility

derived from current consumption and expected

utility from future consumption. That relationship

is expressed as

Et

Xj

m51

Ct1m

 !
5 l Wtð Þ

where j is the uncertain number of years before

death, and l is some function of Wt that equates it

with the expected sum of consumption in those

years. In essence, this specification defines the

consumption decisions facing the household as

falling into two periods, the first covering the

time between t 2 1 and t, and the second covering

household members’ lives remaining after t.

At any point in time, accumulated wealth

represents savings for future consumption. For

any household, wealth serves as a hedge against

income uncertainty (Arrondel; Guiso et al.). As

Caballero shows, earnings uncertainty raises the

desired level of accumulated wealth. In agri-

culture, accumulated wealth is especially desir-

able because of the relatively high degree of

income volatility over time and because house-

holds often have no other source with which to

fund their retirements (Hamakar and Patrick;

Jensen and Pope; Phimister). Thus, agricultural

households have an incentive to increase wealth

over time by balancing their utility from current

consumption with their expected utility from

wealth accumulated to fund future consumption.

We focus on wealth changes (DW) within

the decision period between t 2 1 and t, by

including it in our model. Defining changes in

wealth as DWt 5 Wt – Wt21 enables us to restate

the budget constraint as

Ct 5 Inct � DWt.

The income factor in the budget constraint is

actually two separate sources of cash flow: in-

come to the household from agricultural pro-

duction (FInc) and income from off-farm sources

(OFInc). Off-farm income has represented over

90% of average farm household income in recent

years (Mishra et al.). Off-farm employment is the

primary source of nonfarm income for a majority

of farm and ranch households. That is why the

household time constraint specifies separate la-

bor allocations to farm and off-farm activities.

The actual allocation of time between farm and

off-farm activities depends on the trade-off be-

tween returns from each work category.

The multiperiod nature of our model enables

us to include another type of income in the budget

constraint. Capital gains are a taxable form of

income and, hence, increase a household’s

wealth during the period earned (USDA). These

gains are simply the change in value of a farmer’s

capital from one point in time to the next (i.e.,

DKt 5 Kt – Kt21). Not all capital gains are liquid

(gains on physical capital such as farmland are

only realized if the asset is sold) which is why

they cannot be included in the typical, one-period

household decision model. However, in our

model DKt can be captured at time t (or later) and

used as part of Wt to fund consumption at a later

time, such as during retirement.
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Substituting these three sources of income

in place of Inc in the budget constraint enables

us to restate that equation into its final form:

(1) Ct 5 FInct 1 OFInct 1 DKt � DWt.

With the household’s utility maximization

problem now fully stated, we can use this

model to derive testable hypotheses about the

relationship between agricultural production

profits and household wealth.

Thus far the discussion has been conceptual

only, using standard finance terms to describe

the model underlying the analysis. However, to

undertake empirical estimation of the model it

is necessary to specify the precise definitions of

the data used to approximate the concepts in the

model. This is done below, with additional

details provided in the Appendix.

Empirical Procedures

We use farm-level data to test our hypotheses

about the interlinkages between farm house-

hold wealth and income.1 Empirically, those

hypotheses are embedded in a system of four

reduced-form equations:

(2)

FInclft 5 a 1 b1Cohortf 1 b2Yeart 1 b3Rft

1 b4GPft � b5PCft � b6Deprecft

1 e1

(3)
pft 5 a 1 b1Cohortf 1 b2Yeart 1 b3Rft

1 b4GPft 1 b5Prodft 1 b6HCapft 1 e2

(4)

LV /acft 5 a 1 b1Cohortf 1 b2Yeart

1 b3R/acft 1 b4GP/acft � b5CKft

1 b6Prodft 1 b7PopDft 1 e3

(5)

DWft 5 a 1 b1Cohartf 1 b2Yeart

1 b3FIncft 1 b4OFIncft 1 b5DFKft

1 b6DNFKft � b7Cft 1 e4

where, for each farm f during the period ending at

time t, R is the production revenue associated with

a farm or ranch, GP is government payments re-

ceived, PC is production costs, Deprec is depre-

ciation, p is a farm’s profit margin defined as the

percentage return on farm equity (which is the

farm’s share of household wealth), Prod is an in-

dex of financial productivity of agricultural oper-

ations, HCap is an index of human capital, LV/ac

is farmland value per acre, R/ac is production

revenue per acre operated, GP/ac is government

payments received per acre operated, CK is the

average cost of capital, PopD is population density

(people per square mile in the county), DFK is a

farm household’s change in farm capital, and

DNFK is the household’s change in nonfarm cap-

ital. All of these variables are described more fully

in the sections below which discuss the equations.

In each equation, a is the intercept, b is a regres-

sion coefficient to be estimated, e is an error term,

and a farm size (Cohort) and time (Year) fixed

effects variable is included. To estimate Equations

(2) through (5) we used the variables described in

Appendix Table A.

The system of equations above is recursive.

Thus, ordinary least squares (OLS) estimation

of each equation separately is consistent.2 We

estimate the four equations using repeated

cross-sectional data from annual surveys for

1996–2004 over 10 production regions: the

1 We focus on the principal owner-operator’s
household wealth and income and exclude nonfamily
farms from our basic analysis. However, we note that
nonfamily farms are becoming an increasingly impor-
tant, but generally highly localized, source of agricul-
tural production in many commodity markets and in
many locations. For example, in 2004, nonfamily
farms accounted for just over 15% of the value of
production on all U.S. farms, including 48% of the
value of production in Texas, 26% in California, 41%
in Kansas, 32% in Arizona, 34% in Colorado, and 14%
in Nebraska. In contrast, nonfamily farms accounted
for just under 10% of the value of production in
1996—about 20% in Arizona and California, 15% in
Colorado, only 4% in Texas, 3% in Nebraska, and 2%
in Kansas. Almost all of the current nonfamily farm
production in Texas is beef production in the Texas
panhandle. Similar concentrations of nonfamily live-
stock production occur in Colorado, Kansas, and
Nebraska, whereas nonfamily production in California
and Arizona primarily consists of long-established
fruit and nut production that is widely dispersed.

2 A system of equations is recursive if the equations
can be ordered in such a way that any right-hand side
endogenous variable only appears on the left-hand side
in previous equations. Equations (2) to (5) as listed are
recursive. Thus, OLS estimation is consistent. As
discussed by Kennedy, if there is no correlation be-
tween disturbances in different equations, OLS esti-
mation is consistent and (with no lagged endogenous
variables on the right-hand side) unbiased.
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Northeast, Lake States, Corn Belt, Northern

Plains, Appalachia, Southeast, Delta, Southern

Plains, Mountain, and Pacific.3 We do this to

evaluate financial performance across loca-

tions. Significant differences in income and

wealth between households across American

agriculture lead to differences in farm exit rates

which, in the worst cases, put some locations at

risk for losing their agricultural industries as

individuals leave agricultural production for

more profitable alternative investments (Goetz

and Debertin 1996, 2001).

We also examine factors affecting financial

performance given farm size and time effects.

Small farmers have partially adapted to de-

creasing farming competitiveness by increasing

off-farm income or have adopted an alternative

strategy for producing household income that

results in less farm competitiveness with more

certain off-farm income (Nehring et al. 2005;

Morrison-Paul and Nehring). Additionally, ur-

ban proximity, which is associated with higher

levels of off-farm income, appears to have

raised the costs and decreased the viability of

traditional family farms (Nehring et al. 2006).4

Our empirical model includes variables en-

abling tests of these hypotheses.

Our data are annual farm level observations

from the U.S. Department of Agriculture’s

Agricultural Resource Management Survey

(ARMS). We include all production regions in

the contiguous 48 states, and all types of owner-

operated farms and ranches. Using U.S. farm-

level data from the 1996 through 2004 ARMS

Phase III surveys (USDA/ERS 1996–2004) gives

us a total of 95,517 observations. Annual average

values for each variable are listed in Table 1.

Links Between the Theoretical and

Empirical Models

Equations (2) through (5), respectively, are

designed to enable analysis of farm income, off-

farm income, capital gains, and changes in wealth,

which are the right-hand side variables in Equa-

tion (1). Each equation in the empirical system

captures some hypotheses about underlying rela-

tionships of the variables involved, as well as be-

havioral relationships expressed in the theoretical

model. Those hypotheses are explained below.

In this study, farm income [FInc in Equation

(2)] is an accounting concept calculated from two

ARMS variables: gross farm income minus total

farm operating expenses (which include depre-

ciation on farm business assets). A farm’s or

ranch’s production revenue (R) is called gross

value of sales (‘‘GVSALES’’ in ARMS).5 Pro-

duction cost data used are for purchased inputs

only, as reported by households. Thus, inputs

such as labor provided by farm household

members are not included because those inputs

were not ‘‘purchased’’ (PC is total cash expenses:

‘‘ETOT’’ in ARMS). This means farm income is

the return to household labor allocated to on-farm

activities. Data for depreciation are used here as a

proxy for ownership costs. Government transfers

are included as an explanatory variable to enable

an assessment of the true sustainability of farm

production as an income source. To many farm

3 The regions include the following states:
Northeast—Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, and Vermont; Appalachia—
Kentucky, North Carolina, Tennessee, Virginia, and West
Virginia; Southeast—Alabama, Florida, Georgia, and
South Carolina; Lake States—Michigan, Minnesota, and
Wisconsin; Corn Belt—Illinois, Indiana, Iowa, Missouri,
and Ohio; Delta—Arkansas, Louisiana, and Mississippi;
Southern Plains—Oklahoma and Texas; Northern
Plains—Kansas, Nebraska, North Dakota, and South
Dakota; Mountain—Arizona, Colorado, Idaho, Montana,
Nevada, New Mexico, Utah, and Wyoming; Pacific—
California, Oregon, and Washington.

4 Nehring et al. 2006 develop an index of urban
influence on agricultural activities based on the dis-
tance from, and the population of, metropolitan areas
relative to the center of each county in the United
States. They present a spatial distribution of rural and
urban-influenced areas in their study of urban influ-
ence on costs of production in the Corn Belt. They find
that 30% of farms are urban influenced, even in the
heavily agricultural Corn Belt, resulting in increased
costs and decreases in technical efficiency.

5 The gross value of sales (‘‘GVSALES’’ in ARMS)
is the sum of the following: livestock and crop cash
income and CCC payments, government payments
received by the farmer, government payments received
by landlords, the value of production shares received by
landlords, and the dollar value of production removed
under production contracts. Thus, a farm’s or ranch’s
production revenue (R) is the dollar value associated
with all commodities removed from the farm or ranch,
regardless of who receives those payment flows.
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households, government payments may be sig-

nificant (Ahearn et al.; Key and Roberts). Gov-

ernment payments are made to both the principal

operator and to the landlord (if any). These

payments are expected to vary across commod-

ities and locations. Including the GP variable

enables a test of that hypothesis.

An agricultural household’s production profit

margin reflects both its commodity market com-

petitiveness and its managerial skills as applied

both on and off the farm. However, previous re-

search (e.g., Klepper) has shown that profit mar-

gin results are influenced by both the innovation

expertise and capital available within a firm.

Thus, Equation (3) enables us to test for differ-

ences in these factors across households and

across locations, and it facilitates assessing the

time allocation trade-off between farm and off-

farm labor. Profits, also called return on equity,

are specified as the rate of return from current

farm income divided by the farm’s share of total

household wealth. This measure of production

profitability is a traditional measure of perfor-

mance (Zhengfei and Oude Lansink). Managerial

expertise is proxied using two different indexes.

The first index (Prod) is calculated using the

ARMS variables gross value of production di-

vided by total cash expenses (‘‘VPRODTOT’’/

‘‘ETOT’’ in ARMS), thus creating a financial in-

dex of value added by the farm operator(s). The

value of output, rather than just the quantity of

output, is used to indicate a farm’s ability to

produce revenue per acre, reflecting a financial

(rather than production) goal of the household. As

such, Prod is also a performance measure. The

second index, HCap, is a human capital factor

Table 1. Summary of Average Values by Farm ($1,000s, deflated into 1996 dollars using the GDP
implicit price deflator)

Variables 1996 1997 1998 1999 2000 2001 2002 2003 2004

ChangeWealth n.a. 102.820 90.898 172.714 20.295 132.388 21.789 218.264 90.463

NetFarmIncome 12.960 18.515 13.039 13.914 12.658 13.015 10.979 16.449 21.492

NonFarmIncome1 32.801 33.291 38.068 41.856 39.436 37.553 42.757 40.907 43.086

ChangeFarmCapital n.a. 58.708 96.961 62.548 66.391 122.726 26.253 130.164 73.527

ChangeNonFarmCap n.a. 111.463 212.556 262.225 230.070 36.237 55.251 170.700 71.714

Consumption2 23.195 24.802 26.679 22.602 23.810 24.105 26.458 31.403 30.081

Profits3 20.551 0.009 20.616 20.706 21.038 21.273 21.996 20.891 20.151

GrossCashFlow 75.290 82.118 78.989 79.935 77.860 82.782 76.658 80.375 88.286

GovtPayments 3.064 2.878 3.808 7.478 7.783 7.449 4.542 5.163 4.551

Productivity4 4.016 1.547 1.430 1.263 1.173 1.459 1.151 1.174 1.242

HumanCapitalEducation5 0.103 0.121 0.139 0.136 0.149 0.154 0.151 0.179 0.203

TotalExpenses 57.305 64.978 59.450 58.182 59.900 60.683 59.247 59.639 63.661

Depreciation 6.351 6.809 6.990 7.267 7.436 7.446 7.580 6.784 7.147

LandValuePerAcre 0.878 0.847 1.543 1.102 0.948 1.048 1.053 1.170 1.213

GrossCashFlowPerAcre 0.193 0.181 0.206 0.201 0.170 0.182 0.172 0.186 0.187

GovtPayments/ac 0.008 0.006 0.010 0.019 0.017 0.017 0.010 0.012 0.010

CostCapital6 9.105 9.060 9.300 9.391 8.728 8.524 7.794 7.025 6.748

PopDensity7 114.662 126.273 146.918 134.625 125.9953 129.311 140.981 141.785 129.180

1 Earned income off-farm.
2 Data for 1997 imputed based on off-farm income.
3 Estimated as rate of return on equity (percent).
4 A financial index of household performance calculated as total value of agricultural production divided by total production

expenses.
5 Uses education, and farm physical capital (as a proxy for age); op_educ*atot/10^7, scaled.
6 Interest on farm debt as percent of farm debt outstanding.
7 People per square mile (county level) based on counties in each year’s ARMS survey.
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derived from the operator’s age and education and

multiplied by the value of farm business assets. It

is expected that the time allocated to farm and off-

farm work depends on the relative expected profit

from each activity, and those profits are influ-

enced by a person’s skills, the value of assets used

(both captured in HCap), and the value added by

the household (proxied by the financial produc-

tivity index Prod). By including Prod in Equation

(3) along with the direct measures of a farm’s total

financial outputs (R and GP), we can account for

returns to managerial expertise applied on farm.

Similarly, including HCap gives us an indirect

way to see if off-farm income opportunities are

more attractive at the margin for household

members. An inverse relationship is hypothesized

to exist between HCap in Equation (3) and OFI in

Equation (5). This means that if a person’s man-

agerial skills, reflected in HCap, do not pay off

(i.e., offer a higher return) on the farm, the person

will sell those skills off-farm (assuming that off-

farm income is valued more highly than leisure

time at the margin). This is an alternative way to

test for the negative relationship between off-farm

work and farm productivity that was found by

Yee, Ahearn, and Huffman.

Equation (4) is included in our empirical

model to enable us to test several hypotheses

about the most important capital asset held by an

agricultural household. Farmland contributes to

household wealth through both farm income and

capital gains and Equation (4) tests the relative

strength of those two contributions. Farmland has

historically represented about 75% of assets held

by farm households. Also, farmland values vary

much more than do the values of other agricultural

assets because they are a function of numerous

variables (Drozd and Johnson; Huang et al.).

Thus, some understanding of the factors influ-

encing farmland prices is critical in understanding

agricultural household wealth. In Equation 4,

LV/acft is the (average) value per acre of farmland

and buildings for farm f at time t. It is expected to

reflect the effects of three variables traditionally

included in farmland price analyses (R/ac, GP/ac,

and CK). The financial productivity variable,

Prod, is included in this equation to enable an

assessment of the effects of productivity on land

values. Although a positive relationship is usually

expected between those variables, some studies

have found an inverse relationship between pro-

ductivity and farm size (Assuncao and Braido).

Thus, land values, productivity, farm size, and off-

farm work all may be related, as suggested by Yee,

Ahearn, and Huffman. We also include another

variable (PopD) to capture the effects of urbani-

zation because this factor is becoming increas-

ingly important in rural land markets as a driver of

capital gains (Heimlich and Anderson). CKft is the

farm’s average cost of capital at time t. CKft is

calculated as the farm’s interest expenses divided

by its debt and is expressed as a percentage. PopD

is the population density (people per square mile)

in the county.6 By accounting for the effects on

farmland price of traditional production variables,

such as revenue per acre, having PopD in Equa-

tion (4) enables us to test whether there is a pure

‘‘capital gain’’ from an exogenous source (i.e.,

urban development).

Equation (5) was derived by manipulating

the budget constraint in Equation (1). The

change in wealth equation captures the behav-

ioral hypotheses of that constraint and the in-

terrelationships linking the major components

of an agricultural household’s financial struc-

ture. In the empirical model two types of cap-

ital gains are included to enable us to evaluate

the significance of recent changes in agricul-

tural household financial structure: changes

in the total market value of farm assets (DFK)

and nonfarm assets (DNFK).7 National USDA

6 Equation (4) is presented assuming that all vari-
ables are measured in common units so the expected
signs of regression coefficients can be indicated.

7 A household’s farm capital (FK) and nonfarm capital
(NFK) are the portions of farm and nonfarm assets that are
retained by the farm operator household. FK includes crop
inventory, livestock inventory, purchased inputs, prepaid
insurance, inputs for plants planted but not harvested,
other current assets, farm equipment, investments in
cooperatives, livestock for breeding, and real estate (land
and buildings). NFK includes financial assets held in
nonretirement accounts (includes cash, checking, savings,
money market accounts, certificates of deposit, savings
bonds, government securities, outstanding personal loans
due to the operator or household, corporate stock, mutual
funds, cash surrender value of life insurance, other finan-
cial assets), retirement accounts (401K, 403b, IRA,
Keogh, other retirement accounts), operator’s dwelling
(if not owned by the operation), real estate and other
personal (second) homes, all vehicles, and other assets not
reported elsewhere. Assets are reported at market value.
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farm-level data indicate that nonfarm assets

were, on average, one-third as large as farm

assets in 2004, a remarkable 50% increase in

relative size compared with a decade earlier.8

This shift could have long-run implications for

the structure of American production agricul-

ture and for the competitiveness of regional

agricultural sectors. The composition of changes

in wealth certainly has implications for house-

holds’ future consumption decisions.

Jackknifing

The rich data available in the ARMS make our

analysis possible. The ARMS is an annual sur-

vey covering farms in the 48 contiguous states,

designed to incorporate information from both a

list of farmers producing selected commodities

and a random sample of farmers based on area

(USDA/ERS 1996–2004). Since stratified sam-

pling is used, inferences regarding the means of

variables for states and regions are conducted us-

ing weighted observations. We apply the USDA’s

in-house jackknifing procedure that it believes

is most appropriate when analyzing ARMS data

(Dubman; Kott; Cohen et al.). The farm-level

data are used in an innovative way. We link nine

annual ARMS surveys to form a pooled time-

series cross section, assuming that the survey

design for each year is comparable. Hence, we

are able to use the annual ARMS survey data to

examine structural changes over time.

Incorporating the survey weights, and fol-

lowing the jackknifing procedure described in

Kott, ensures that regression results are suitable

for inference to the population in each of the

regions analyzed. The USDA/NASS version of

the delete-a-group jackknife divides the sample

for each year into 15 nearly equal and mutually

exclusive parts. Fifteen estimates of the statis-

tic, called ‘‘replicates,’’ are created. One of the

15 parts is eliminated in turn for each replicate

estimate with replacement. The replicate and

the full sample estimates are placed into the

following basic jackknife formula:

(6) Standard Error ðbÞ5
�

14/15
X15

k51

ðbk 2 b2Þ
�1/2

where b is the full sample vector of coefficients

from the SAS@ program results using the

replicated data for the ‘‘base’’ run and bk is one

of the 15 vectors of regression coefficients for

each of the jackknife samples. The t-statistics

for each coefficient are simply computed by

dividing the ‘‘base’’ run vector of coefficients

by the vector of standard errors of the coeffi-

cients (Dubman). Each reduced form equation

was estimated with year and regional/farm size

dummies.

Farm Size Issues

One challenge involved in using our repeated

cross section data are that the ARMS survey

design is unique each year, so we cannot ob-

serve economic activity on the same farm over

time. Thus, it is not possible to observe an in-

dividual farmer’s farm and nonfarm assets and

directly compute the change in farm and non-

farm assets from the previous year. As a result,

construction of the left-hand side variable, DW,

and two explanatory variables, DFK and DNFK,

required that we (1) be able to define the change

in wealth and farm and nonfarm assets from one

year to the next for an individual observation,

and (2) be able to satisfactorily treat the con-

structed change in wealth variable as a function

of net farm income, earned off-farm income,

change in farm and nonfarm assets, and con-

sumption over repeated cross sections. There-

fore, to estimate these models (the change in

wealth equation, in particular) and to construct

regional and farm size dummies9 using repeated

cross sections by year for the period 1996–2004,

8 Four regional groupings emerge. Off-farm assets
in 2004 were close to 50% as large as farm assets in the
Northeast and Southern Plains, 33% to 39% as large in
Appalachia and the Southeast, 28% to 29% as large in
the Lake States, Corn Belt, and the Pacific, but only
about 25% as large in the Northern Plains and Moun-
tain States. All regions also show significant growth in
off-farm assets relative to farm assets over time with
the ratio of off-farm assets to farm assets doubling in
the Northeast and Southern Plains, and growing close
to 40% in other regions.

9 The other three equations were estimated using
farm-level data directly from each cross section and
using secondary cross section population density data.
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we combined regional and farm size groupings

(see Appendix Figure A). That is, we created

three size variables for each of three Agricul-

tural Statistics District (ASD) groupings by

state, assigning to an individual farm the change

in farm assets and resulting change in wealth

that we observe in the ARMS data from our nine

groupings per state (i.e., three size groups for

each of three ASD groupings).10 We are, there-

fore, able to assess an individual farmer’s

change in wealth as a function of his or her in-

come, off-farm income, change in farm assets,

change in nonfarm assets, and consumption by

assuming that a farmer’s change in wealth,

change in farm assets, and change in nonfarm

assets can be gauged from the year-to-year be-

havior of his or her group (e.g., change in wealth

from 1996 to 1997, etc.), and by assuming that

we can treat the change in wealth and change in

farm and nonfarm assets as individual observa-

tions in the jackknifing procedure, just as we

treat land value per acre, net farm income,

profits, and other variables. It should be ac-

knowledged that our groupings rely on aggre-

gated data for which some of the variation in

explanatory factors has been removed. On the

other hand, our aggregated data ‘‘trues up’’

within each tate the measure of change in wealth

to the increasingly localized and specialized

livestock and crop activity occurring in the

United States.11

The three size categories follow the USDA’s

typology for farm types; the ASD groupings used

are identified in Appendix Figure A. Farm Size

1 corresponds to ‘‘limited resource,’’ ‘‘retirement,’’

and ‘‘residential’’ farms. Farm Size 2 corresponds

to ‘‘farm/lower sales’’ and ‘‘farm/higher sales.’’

Farm Size 3 is ‘‘large family farms’’ and ‘‘very

large farms.’’ The nine-level size/location cat-

egories thus formed (i.e., our ‘‘cross section’’

regional/farm size dummies) are by state and

are meant to account for missing variables for

similarly-sized farms within each state. They

are appropriate when estimating our equations

by region, for example. Therefore, these ‘‘cohort’’

variables are used as regional/farm size dummies

in all regional models, along with a ‘‘year’’ fixed

effects variable12

In our assessment of financial performance

across farm sizes, we use the three size categories

defined above as regional/farm size dummies.

Thus, our estimates use a farm-size variable that

has three levels. For example, when FarmSize 5

1 (the smaller farms) in the estimation we are

eliminating all observations where FarmSize 5 2

or 3 (i.e., the middle and larger farms). In that

case the regional/farm size dummy essentially

becomes a state dummy. To unlink this con-

founding of size in our analysis across farm sizes,

we create a new state dummy and use that for the

fixed effects when estimating the various equa-

tions for each farm size. We deflated the nominal

values of the monetary variables by the GDP

implicit price deflator using the year 1996 as the

base. Variables presented in the tables of results

are in 1996 dollars.13

10 In states with a limited number of observations
we use state-wide groupings by type and size—residential,
and small, medium, and large commercial farms—to
calculate group change in wealth and farm and non-
farm assets.

11 For example, the ASD groupings (see Appendix
Figure A) in Northern Iowa (including hogs, beef, and
dairy) and Central Iowa (including hogs and chickens)
now account for the bulk of highly concentrated live-
stock production in the state, whereas farming activity
in the Southern Iowa grouping (including cow/calf
operations) is much less concentrated and more de-
pendent on crops. In other words, the trend of local
concentrations in enterprise specialization enables our
procedure to successfully capture the effects of house-
hold decisions.

12 For example, we constructed nine groups or
cohorts in Texas by identifying ‘‘small,’’ ‘‘intermedi-
ate,’’ and ‘‘commercial’’ farms in six prairie ASDs,
three East Texas ASDs, and five Fruitful Rim ASDs.
However, a majority of states may simply be divided
latitudinally (e.g., Iowa and Minnesota) or longitudi-
nally (e.g., Ohio and Pennsylvania) to form three ASD
groupings, each of which is divided by farm size,
hence nine groups per state.

13 We have an extraordinary range of farm sizes in
this dataset. While there is no formal test for heterosced-
asticity using repeated cross section ARMS data, we
account for size differences using fixed effect dummies.
Estimation of the empirical model using slope dummies
by size and type of operation (whether crop or livestock)
would undoubtedly add more information.
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Empirical Results

As expected, we find a diverse pattern of rela-

tionships linking farm income, profit margins,

land value, and farm household wealth over

time. We also find patterns when we account

for differences in locations, farm sizes and

typologies, and commodity specializations

caused by comparative advantage.14

Farm Income: Equation (2)

The results in the top section of Table 2 show

some differences across regions. One striking

result is that revenue and depreciation were

generally statistically significant across the

country, yet government payments were sig-

nificant in only three regions in the South and

Midwest. Revenue was significant in all but

two regions, but with varied coefficients indi-

cating varying average profit margins which

are probably due to differences in land quality

and product mixes. Depreciation was signifi-

cant in all but three regions, indicating that in

most areas farms are capital intensive, which

creates high fixed costs. The geographically

concentrated significance of government pay-

ments implies that those regions (Corn Belt,

Southeast, and Northern Plains) specialize in

the production of some commodities that are

not competitive in global markets, or it may

also reflect the historical political power of

regional commodity groups and politicians.

Farm Profit Margins: Equation (3)

There were weak statistical results across regions

for the profit margin equation (bottom section of

Table 3) reflecting the common problem of a

profit squeeze in the different commodity mar-

kets represented by the production specializa-

tions across regions. HCap, which represents the

productivity and investment components of hu-

man capital, was significant only in the Corn

Belt. No other variable was significant in any

region. In general, these results illustrate how

difficult it is to find a significant relationship

between profit margins and any explanatory

variables because, on average, profits from agri-

cultural production have been near zero for the

past decade. The poor household average profit

performance is shown in the data in Table 1.

These results and the results for nonfarm

income in the Change in Wealth equation (top

section of Table 3) are consistent with, although

inconclusive about, the expected inverse rela-

tionship between HCap and OFI. Only three

regions (Corn Belt, Southern Plains, and Pacific)

had a significant coefficient for one of these two

variables but in each of those cases the signs of

the two variables were opposite, as hypothe-

sized. Thus, further research is needed to follow

up on the idea that farm profitability is a primary

determinant of off-farm labor allocations.

Farmland Value: Equation (4)

Economic theory suggests that the observed

market price of farmland reflects the higher of

14 The empirical results reported in Tables 2–4 are
derived using farm-level annual, pooled data (repeated
cross sections). We checked for collinearity in all four
equations and all variance inflation factors are well
under the accepted cutoff level of 10. The data come
from a complex survey design (both an area and list
frame), not a model-based random sample commonly
used in econometric analysis. Also, we have combined
the annual survey data assuming the survey design to
be the same over time. Hence, we use a jackknifing
procedure with 15 replicates to estimate sample vari-
ances (to get t-statistics on our coefficients from our
base run regressions) in order to make inferences to the
population. As a check for robustness, we also esti-
mated t-tests using the Huber-White variance estima-
tor. The H-W results compared very closely to the
jackknifing results. The H-W estimator relaxes the IID
assumption about the data, adjusting the standard
errors for the fixed effects to account for the noninde-
pendence within years and across years. Normally, the
IID assumption does not hold within years in the case
of the ARMS data, and it is compounded by pooling
the ARMS data over time. We programmed the robust
variance commands in SAS@. A transparent description
of the technique is available in STATA (StataCorp).

Given this data set and estimation approach, Profes-
sor William Green says that a ‘‘goodness of fit’’ measure
is not meaningful, (personal correspondence, February
27, 2008), thus we do not report any. For a further
explanation as to why ‘‘nonclassical’’ econometric
methods must be employed to achieve sensible inferences
to the population of the sample see ‘‘Understanding
American Agriculture: Challenges for the Agricultural
Resource Management Survey,’’ National Academies
Press, Washington D.C. 2008 (USDA/ERS 2008). In
particular, see Chapter 4 on Survey Design and Chapter 7
on Methods for Analysis of Complex Surveys.
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its value as an input in agricultural production,

or its value based on the nonfarm demand for

land. The key result here is that the proxy

variable for the nonfarm demand for farmland

(county population density by year) was sig-

nificant in every region (see the bottom section

of Table 2). Also, the size of the PopD coeffi-

cient was fairly consistent for all regions except

the Mountain and Pacific regions where popu-

lations are fast-growing. These results are

consistent with the growing realization that

nonfarm demand for farmland is increasingly

affecting farmland values, even in areas such as

the Corn Belt and Northern Plains whose

economies were dominated by production ag-

riculture in the last century. In general, the

population density variable swamped the ef-

fects of the four other variables in Equation (4).

This appears to be inconsistent with the tradi-

tional theory that farmland value is determined

primarily by a parcel’s ability to generate ag-

ricultural revenues (although Revenue was

significant in half of the regions). However, the

PopD result is consistent with the ‘‘urban in-

fluence’’ on farmland prices found in recent

studies (e.g., Livanis et al.; USDA; Shi et al.).

Thus, the proximity of a farmland parcel re-

lative to nonagricultural development is a

key factor in pricing. This implies that no

commodity can generate enough revenue to

adequately compete with expanding urban de-

velopment, meaning that land-use ordinances

may be needed to preserve farmland in urban-

izing areas. However, such policies may be

resisted by those farmland owners whose cur-

rent and/or future wealth would be reduced by

land-use restrictions.

Change in Wealth: Equation (5)

Wealth consists of both farm and nonfarm

capital, although most farm household wealth

is held in the form of farmland. As shown in the

top section of Table 3, both components were

significant across the country. Farm capital

gains were significant in every region but one

and nonfarm capital gains were significant in

all but two regions. Clearly, changes in farm

and nonfarm capital are important in wealth-

building. This is important because income

from either farm or nonfarm sources generally

was not significant. This means income, in

absolute amounts, was small compared with

capital gains. Thus, wealth comes from capital

gains, not income, for average farm households

in all regions of the country.

Both farm and nonfarm capital were sig-

nificant in most regions but had differential

impacts on wealth (top section of Table 3). For

example, a $1,000 increase in farm capital in

the Lake States would raise wealth by about

$843, compared with $912 in the Delta. Also, a

$1,000 increase in nonfarm capital would raise

wealth by about $387 in the Lake States, for

example. In nine of the regions, the lower re-

gression coefficient for DNFK, compared with

the coefficient for DFK, imply that there are

few economic opportunities for shifting re-

sources out of agriculture and into nonagri-

cultural uses. In general, these results show that

holding farmland (which represents about

three-quarters of farm capital) has been a much

more profitable investment over the past de-

cade than have nonfarm investment alterna-

tives, on average. The different performance

levels of capital asset markets across regions

and types of capital may be partly due to dif-

ferences in the opportunities available off-farm

and multiplier effects in different regional

economies. Overall, these results support the

hypothesis raised by Blank that real estate in-

vestment, rather than agricultural production, is

the true focus of most small scale farm owners.

Farm Size Results

The results in Table 4 show how American

farms of different sizes from all 10 regions have

performed over the last decade. As expected,

the size of a farm has significant effects on its

financial performance.

In the Change in Wealth equation results, it

is clear that Size 1 households have been fo-

cusing some of their activities off the farm,

driven by population growth and urban influ-

ence in all regions. Gains on farm and nonfarm

capital were both significant sources of wealth

for small-sized farms. Medium- and large-sized

farms both derive wealth only from gains on

their farm capital, which is most likely their
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land. Neither farm nor off-farm income was

significant for any farm size.

The Profits equation has interesting statis-

tical results across farm sizes. Profit margins

(measured as return on equity) are significantly

influenced by cash flows in the form of sales

revenue for large-sized farms only. Small farms

have profit near zero, on average, thus making

it appear they do not respond to the variables in

the profit equation. Conversely, large-sized

farms’ significant relationship between farm

revenue and profit margin indicates they are

performing better in improving household

wealth through agricultural production. How-

ever, medium-sized farms that are performing

well are able to increase their profit margin, as

indicated by the significant productivity index

(Prod). Overall, these results further support

Blank’s hypothesis that small-scale farmers

focus on real estate more than on agricultural

production when making financial decisions.

The Farm Income equation has excellent

results indicating the importance of cash flows.

The most interesting result for the Farm Income

equations is that three of the four explanatory

variables have a decreasing absolute value of

their regression coefficient as farm size in-

creases. This is probably explained by the fact

that farms often diversify their activities as they

grow in size, thus reducing their farm income

risk. Also worth noting is that the fourth vari-

able, government payments received, has a

larger impact (regression coefficient) on aver-

age farm income as farm size increases. This

indicates that government payments may be

going to operators based on criteria other than

financial need. Thus, larger farms appear to

benefit from government programs that are

biased toward making payments per unit of

input (i.e., land) or output.

The Farmland Value equation results have

significant implications for land pricing theory.

Table 4. Regression Results for Equations by Farm Size, Across 10 Regions, 1996–2004

Farm Size 1 Farm Size 2 Farm Size

Variable Estimate t Value Estimate t Value Estimate t Value

Change in Wealth Equation

FarmInc 20.653 20.92 20.039 21.31 20.149 21.08

NonFarmInc 0.009 0.11 0.077 1.54 20.111 20.72

ChngFarmCap 1.113 10.09*** 1.018 40.74*** 1.100 86.85***

ChngNFarmCap 0.318 20.09*** 0.100 1.09 0.299 1.64

Consumption 0.516 1.01 20.089 21.21 0.313 0.89

Profits Equation

Revenue (CashFlow) 20.022 20.16 0.045 1.27 0.004 2.32**

GovtPayments 22.127 20.94 0.028 0.30 20.073 20.28

Productivity 10.849 0.83 3.735 1.95* 20.114 20.25

HumanCapitalEd 29.048 20.32 5.171 0.82 20.789 20.43

Farm Income Equation

Revenue (CashFlow) 0.688 22.75*** 0.561 17.95*** 0.194 5.63***

GovtPayments 0.246 2.48** 0.260 5.06*** 0.479 3.15***

CashExpenses 20.522 212.96*** 20.383 27.58*** 0.037 0.84

Depreciation 20.992 215.01*** 20.879 218.50*** 20.808 21.86*

Farmland Value Equation

CashFlowPerAcre 0.798 2.55** 0.794 5.14*** 0.021 0.38

GovtPayments/ac 23.558 20.87 0.041 0.01 0.122 0.11

CostCapital 20.001 20.01 20.079 22.02** 20.047 21.69*

Productivity 20.078 21.57 20.269 22.33** 0.037 0.60

PopDensity 0.007 5.57*** 0.012 5.05*** 0.016 3.94***

***, **, and * denote statistical significance at the 99%, 95%, and 90% confidence levels, respectively, assuming 14 degrees of

freedom. These regressions use state dummy variables for fixed effects.

Farm Size 1 corresponds to limited resource, retirement, and residential farms. Farm Size 2 corresponds to farm/lower sales and

farm/higher sales. Farm Size 3 includes large family farms and very large farms.
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The revenue per acre generated by farming

has no effect on large-sized farms, contrary to

traditional theory. Small- and medium-sized

farms do get a significant effect from production

revenues per acre. Finally, all three farm sizes

have significant population density effects, but

the regression coefficient increases with farm

size. This implies that a farm’s proximity to

urban areas is key to its farmland values, as

noted by recent studies (e.g., Livanis et al.; Shi

et al.), but larger farms have more development

value per acre.

Implications of the Results

These results generally agree with other studies

of farm financial performance, and with other

studies that have used farm-level data to assess

wealth and income patterns across states, farm

types, and commodity specializations. Yet, our

results have three implications.

First, although previous studies have found

that U.S. farm sector returns were converging

over time and across regions (Blank et al.),

farm profits still vary widely by farm type, farm

size, location, and by other factors. Using re-

peated cross sections of pooled farm-level data

to estimate equations linking wealth, income,

and profit margins helps explain the linkages

between and variations within the various

components. For example, the finding that

changes in both farm and nonfarm capital are

significant in explaining changes in household

wealth in most regions suggests that nonfarm

capital is a substitute for farm capital in wealth-

building. This indicates that farm households

have diversified their portfolios.

Second, changes in farm and nonfarm cap-

ital have differential impacts on farm house-

hold wealth across farm locations. In general,

the fact that changes in nonfarm capital have

smaller impacts than do changes in farm capital

across all but one of the regions implies that

there are few profitable opportunities for most

producers to shift resources out of agriculture

in most of the country. However, this may also

reflect the asset fixity problem faced by most

farm households. A second type of ‘‘asset fix-

ity’’ problem may also be indicated: that all

available financial assets are needed ‘‘on the

farm’’ for producers to expand and remain

competitive. Or it may indicate simply that

urban pressures pushing farmland values up

are creating the best investment alternative

available to agricultural producers. In other

words, farmland has out-performed nonfarm

investments over the past decade.

Third, as expected we found evidence that

farm size affects household wealth-building

strategies. In Table 4, capital gains from farm

assets were significant for all farm sizes, but

capital gains from nonfarm assets were signif-

icant for only small farms. This indicates that

owner-operators of small-sized farms are the

only group to have made substantial investments

off their farms. This off-farm focus may partly

explain the economic hysteresis observed by

other studies. Many small-scale farms do not

change their cropping choices despite financial

losses in most years. Nevertheless, such behav-

ior is understandable if it is assumed that the

objective of many small-scale operators is to

enjoy their farm while waiting for the value of

their farmland to increase.

These results support the long-expressed no-

tion that large-scale farms are more competitive

in today’s global commodity markets and, there-

fore, have a higher probability of surviving.

These results are also consistent with the ‘‘big

fish eat little fish’’ story of consolidation long

visible in American agriculture. Therefore, the

pattern of financial performance observed in

our household data indicates that existing

trends of decline in small- and medium-sized

farms are likely to continue. The unknown is the

pace of consolidation because it will depend on

how long the ‘‘little fish’’ choose to hang on to

their farmland. Our analysis implies that choice

will be made based on farm household wealth

factors having little to do with agriculture.

[Received October 2007; Accepted July 2008.]
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Appendix

In aggregate studies of this sort, the available em-

pirical variables are often only proxies for the un-

derlying concepts being modeled. For example, in

specifying the farm household’s budget constraint

[shown in Equation (1)] we recognize that in reality
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some farm income does not flow to the primary op-

erator household, but instead goes to other stake-

holders such as landlords or ownership partners. In

our analysis we use an empirical measure of farm

income that encompasses the income of the farm

business, the primary operator, and other operators,

because that variable is the net farm income concept

most closely related to costs and returns questions for

which our data source, the U.S. Department of Ag-

riculture’s Agricultural Resource Management Sur-

vey (ARMS), was designed (see USDA 2008). Net

farm income, FInct (approximated by the ARMS

variable for net farm income: ‘‘INFI’’), includes

farmland rental income, income to other households,

and corporate retained income and dividends paid to

others. Farm operator income may differ somewhat

from FInct, but not enough to significantly change our

results. On average, 1.1 households shared the income

of a farm business in 2003 (http://www.ers.usda.gov/

Briefing/WellBeing/Data/Table1FOHHIncome2002-08f.

xls). From the ARMS data we calculate that business

income due to other households (the ARMS variable

‘‘TO_OT_HH’’) amounted to only 16% of total net

cash farm business income (represented in ARMS by

the variables ‘‘TO_OT_HH’’ plus ‘‘FARMHHI’’), on

average, during the years analyzed. Also, such in-

come has not increased significantly over time

(1996–98 compared with 2002–04) in the aggregate

or by region, and does not vary significantly by re-

gion. On the other hand, OFInct represents the entire

off-farm income flow to the primary operator

household. The ARMS does not collect such infor-

mation from operators other than the principal op-

erator. The change in farm household capital (DFK,

approximated by the ARMS variable ‘‘FASST’’)

represents the change in principal operator and other

households’ assets, while the change in nonfarm

household capital (DNFK, approximatedby‘‘NFASST’’)

represents the change in assets of the principal oper-

ator household only. We use this variable explicitly in

our empirical estimations. We also recognize that the

farm wealth of the farm business (‘‘NETW’’) may not

Appendix Table A. Description of Variables

Variable Equation Description Calculated As Source

Wt Total wealth at time t Farm plus nonfarm

net worth

ARMS

Wt 5 Change in total wealth Wt 2 Wt–1 Estimated

FInc 2 Net farm income Total for year Estimated

OFInc 1, 5 Off-farm income Total for year ARMS

DKt 1 Capital gains Kt 2 Kt–1 Calculated

Kt Capital stock Farm capital plus

nonfarm capital

ARMS

Ct 1 Household consumption

expenditures

Total for year ARMS

Rt 2 Gross value of sales ‘‘GVSALES’’ in ARMS ARMS

GPt 2 Government Payments Paid to operator and landlord ARMS

PCt 2 Production costs ARMS

Deprect 2 Depreciation ARMS

Prod 3, 4 Productivity Productivity index Calculated

PopDt 4 Population density People per square

mile in county

Bureau of

the Census

CK 4 Cost of capital Interest/farm debt 3 100 Calculated

LV/act 4 Land and building

value per acre

Land and building

value per acre

Estimated

HCapt 3 Productivity component

and investment

component

Uses age, education,

and farm physical

capital

(3 alternatives)

Calculated

pt 3 Profits (%) Percent rate of return

on farm equity

Estimated

Note: the source for the ARMS variable names and other information is ‘‘Listing and Description of Selected Farm Business/

Farm Operator Household Summary and Classification Variables, 1991–2006’’ on the web at http://insiders/AgEconResearch/

Data/ARMS/ARMSPage.aspx?x5foh.
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be the same thing as the farm wealth of the primary

operator household (‘‘FNW’’) because other house-

holds may share in the ownership of the farm business

and because the primary operator household owner-

ship may hold interests in more than one farm (this

causes, on average, a 9% difference for the observa-

tions we used). More precisely, how did we use the

variables discussed above empirically? In the em-

pirical estimation of Equation (5), for example, we

relate the levels of farm income for the farm (FInc in

the equation), levels of off-farm income (OFInc) for

the household operator, changes in farm (DFK, or

‘‘FASST’’ in ARMS), and household capital (DNFK:

‘‘NFASST’’) to changes in household wealth (DW:

‘‘HHNW’’). See ‘‘Listing and Description of Selected

Farm Business/Farm Operator Household Summary

and Classification Variables, 1991–2006,’’ available

on the web at http://insiders/AgEconResearch/Data/

ARMS/ARMSPage.aspx?x5foh, for a thorough de-

scription of all of the survey information used to con-

struct INFI, FASST, TO_OT_HH, and all of the other

ARMS variables used in this article.
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