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Do Government Payments
Influence Farm Size and Survival?

Nigel D. Key and Michael J. Roberts

Using farm-evel data from the 1987, 1892, and 1997 Census of Agrienlivyre, this
stusdy estimates what effect agricultural payments have had on the likelihood of farm
husiness survival and on farm size. The unigue panel data set permits conditioning
enrrent farm size on past farm size, which removes much of the individual
heterngeneity of farms that could be spuriously correlated with pavment levels,
Results indicate that between consecutive censuses, past per acre payments have a
significant positive effect on farm busivess survival and a small yet significant
influsnee on the size of continuing farms.

Key words: agricultural payments, exit rate, farm size, growth, payment limits,
survival

Introduction

Although the influence of government payments on agricultural structure has long been
of interest to policy makers and economists, recent increases in payments to farmers
have heightened concern that farm payments are hastening the concentration of agricul-
tural production to the detriment of small farms. In 2000, the Environmental Working
Group argued that government payments have allowed large farms to “increase their
competitive advantage over smaller producers, making it that much more difficult for
small and medium sized farmers to make a profit from their farming operations”
(Williams-Derry and Cook, 2000, p. 6). During the most recent farm bill debate, Senator
Hagel expressed his view that agricultural payments “only widen the disparity gaps
between large and small farmers” (Egan, 2004). Concern about the distribution of farm
payments spurred congressional efforts to tighten payment caps on large-scale pro-
ducers (e.g., Nelson, 2002). Though these efforts failed, the 2002 Farm Act created a
Commission on the Application of Payment Limitations for Agriculture to study the
effects of limitations on the receipt of direct payments, countercyclical payments, loan
deficiency payments, and marketing loan gains by producers.

In this study we test whether government payments influence the likelihood of farm
survival and subsequent farm size using a unique, limited-access, farm-level panel data
set derived from the 1987, 1992, and 1997 Census of Agriculture. A major challenge to
estimating the effect of government payments on farm structure is identifying an exog-
enous source of variation in government payments. Government payments are deter-
mined largely by farm size and crop mix, and crop mix is an important determinant of

Nigel 1. Key and Mishael J. Hoberts sre sygricultural economists with the USDAEconomic Hesearch Nervies, Washington,
[0, The views expressed are those of the authors amd do not necessarily refloct the views or policies of the Feonnmic Hesearch
Seevice ar the USRS, Department of Agriculture,

Review coordinated by T, F. Glover and David K. Laanbert; publication dectsion made by David K Lambert.



Kev and Roberts Do Gavernment Pavments Influence Farm Size and Survival? 331

farm size. For example, due to the design of farm programs, grain farms receive far more
government payments than vegetable and fruit farms, Grain farms also tend to be larger
than vegetable and fruit farms, creating a positive relationship between payments and
farm size that is not causal,

This study attempts to isolate an exogenous source of variation in government pay-
ments—differences in payments that result from differences in “base acreage” in other-
wise similar farms. Farmers who operate the same amount of land, located in the same
county, and producing the same crop received different levels of government payments
if they had different amounts of land enrolled as “base acres”™—1ie., land enrolled in a
particular commodity program based on past plantings. Prior to 1996, acreage reduction
provisions and restrictions on what could be planted on base acreage discouraged some
farmers from fully participating in government programs; between 15% and 40% of
eligible cropland was not enrolled in a federal program [11.8. Department of Agriculture/
Economic Research Service (USDA/ERS), various vears]. Due to historical variation in
enrollment. similar farms had different base acres and received different amounts of
government pavments.

Our approach is to estimate a reduced-form relationship between government pay-
ments per acre of farmland and the likelihood of survival and subsequent farm size,
controlling for farm heterogeneity using fixed effects associated with the county where
the farm is located, the primary crop produced by the farm [determined by its six-digit
Standard Industrial Classification (SIC) code], and other operator and operation
characteristics. By limiting the variation in government payments per acre to within-
county, within-crop variation, we purge the variability associated with those features
of the farm which may be spuriously correlated with farm size and exit rates. The
remaining variation in payments per acre should stem from within-county differences
in the “base acreage.” Furthermore, the panel data set allows us to condition current
farm size on past farm size, thereby removing much of the individual heterogeneity of
farms which may be spuriously correlated with payment levels.

Literature

There is a large theoretical and empirical literature relating to firm size and firm
survival. Jovanovie (1982), Ericson and Pakes (1992), and Pakes and Erieson (1998)
present models in which firms (or entrepreneurs) are uncertain about their own effici-
encies at startup. In these models, entrepreneurs gradually learn about their firm's
abilities over time. The longer an entrepreneur operates in the market, the more
information he or she gathers. Those entrepreneurs who revise their perceptions of their
ability upward tend to expand, while those revising downward tend to contract or exit.
Consequently, the longer a firm has existed, the bigger it will become and the less likely
it will be to fail. Empirical studies generally confirm these theoretical predictions
(Dunne. Roberts, and Samuelson, 1988; Baldwin and Gorecki, 1991; Audretsch, 1991;
Audretsch and Mahmood, 1995),

For small businesses, the personal characteristics of the owner, such as edueational
attainment, can be important for business survival (Bates, 1890; Taylor, 1999}, In agri-
culture, the farm operator's age may be an important determinant of farm size and
business survival. Age may be correlated to knowledge about the firm’s competitive
abilities—with older owners able to acquire more information than their younger
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counterparts (Jovanovic, 1982), Alternatively, the operator’s age may be related to
financial liquidity, In the presence of liquidity constraints, it may take many vears for
business owners to accumulate sufficient net worth to attain a certain scale of produe-
tion (Evans and Jovanovic, 1989; Holtz-Eakin, Joulfaian, and Rosen, 1994,

Although a limited number of econometric studies have attempted to explain changes
in the size and survival of farms based on characteristics of the farm operator or farm
(Sumner and Leiby, 1987; Hallam, 1993; Zepeda, 1995; Weiss, 1999; Kimhi and Bollman,
1999). none have considered the role of government payments. In general, the relation-
ship between government payments and farm size and survival is ambiguous. In fact,
in the absence of transaction costs or market imperfections, there would seem to be no
theoretical link. This point is illustrated by the neoclassical model of structural change
developed by Kislev and Peterson (1983) in which the quantity of agricultural land is
fixed, and labor and capital are mobile between agricultural and nonagricultural sectors.
In their model, an increase in government payments increases returns to farming but
additional profits are capitalized into the price of land. Because a change in government
payments has no effect on the relative returns to labor or capital or on the capital-land
ratio, a change in payments does not affect the optimal farm size.

Kislev and Peterson (1983) modeled the behavior of one representative farm with
perfect markets. In reality, transaction costs and market imperfections create a range
of farm sizes, and a variety of mechanisms through which payments can affect farm
structure. If payments per acre are unequally distributed across farms of different sizes,
then an increase in payments could influence farm structure. Higher payments per acre
for a particular farm size group would allow this group to expand and bid up the prices
of fixed resources—especially land-—which can cause other size farms to shrink or exit,

The unequal distribution of total payments could also influence farm size and exits
through capital or labor market mechanisms. Liquidity constraints may cause a farm’s
cost of capital to depend on its net worth: farms with greater net worth face lower
borrowing costs because they have more resources with which to secure a loan {e.g.,
Hubbard, 1998). If this is the case, an increase in income from government payments
raises the net worth of a farm, which makes it less costly for the farm to obtain
financing to increase farm size. If large farms are liquidity constrained and small farms
are not, then an increase in payments causes large farms to expand and increase n
number, which bids up land prices and causes small farms to shrink and decline in
number (Key and Roberts, 2005). Likewise, if both large and small farms are Hguidity
constrained, then the effect of an increase in government payments on farm size and
numbers is ambiguous.

Total payments could also influence farm size and survival by altering farm operator
labor-leisure decisions through a wealth effect, Higher payments increase farm income,
which, if leisure is a normal good, induces farmers to substitute leisure for labor. With
perfect markets this substitution would not affect on-farm labor levels or farm size—i.e.,
hired labor would provide a perfect substitute for own labor. However, with imperfect
markets, farm household consumption and production decisions are nonseparable and
the optimal allocation of labor may differ from that of a profit-maximizing firm (Lopez,
1984; Strauss, 1986). Hence, with imperfect labor markets, higher government payments
could reduce on-farm labor, production, and farm size. In general equilibrium, however,
the effect of payments on farm size is ambiguous. For example, an increase in payments
could cause large farms to reduce on-farm labor and consequently reduce their demand
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for land, resulting in lower land prices. Lower land prices could induce small farms to
expand, despite a wealth effect from the government payments.

Given the theoretical ambiguity of the effect of payments on structure, we address the
empirical question as to whether the level of farm payments has had any effect on the
size or survival of individual farms. A few studies have examined the relationship over
time between government payvments and aggregate measures of farm structure, includ-
ing the national agricultural bankruptey rate (Shepard and Collins, 1982), the total
number of farms (Tweeten, 1993), and average farm size (Huffman and Evenson, 2001).
To our knowledge, this is the first study to examine the effect of government payments
on the size and survival of individual farms,

Data

The data used in this study are from the Census of Agriculture longitudinal file main-
tained by the USDA’s National Agricultural Statistics Service,! The longitudinal file
includes a subset of responses from the agricultural censuses conducted i 1978, 1982,
1987. 1992, and 1997. The farm operation-level file allows researchers to track changes
in particular operations at four- or five-year intervals. There are approximately 4.5
million records in the longitudinal file—approximately one million observations per
CENSUR,

Table 1 reports summary statistics on the size and number of farms for each census
year between 1978 and 1997. The table illustrates the increasing concentration among
large farms in the production of the major field crops.” The number of farms with more
than 800 acres increased between 1978 and 1997, with their collective share of total
farmland rising from 47.4% to 62.1%. In contrast, smaller farms declined in number and
farmiand share.

For this analysis we use only data from the census years in which information about
government payments received by the farm household are available: 1987, 1992, and
1997. We pool two two-period panels (1987-1992 and 1992-1997), permitting us to
examine how government payments in the first period (1987 or 1992) influenced growth
and survival between consecutive periods. Bach two-period panel consists of farms that
either “survived” or exited between the consecutive five-year periods between censuses
(1987 and 1992, or 1992 and 1997). The sample does not include farms that entered
production between the five-year periods. Farms are defined as “surviving” if'they report
operating at least 10 acres of land in consecutive censuses. To eliminate differences
which may oceur due to a change in the farm operator, we keep only those surviving
farms for which the age of the operator differs by five years—i.e., the length of time
E}Qt&‘w’{*i?ﬁ Qﬁﬁi‘s(‘{f&lt«i‘?e §t€>n§§t13¢;t‘«§1~af§

CMore information about the Census of Agriveliure can be found online at httpWwww nassusda govirensus/. To protect
the confidentinlity of respondents, scesss to the micro files is Hmited and analysis must be performed onesite at the U
Department of Agrivulture

£ Phe date nsed 1o construct the tabile are Imited to farms i the 765 counties where land in barley, corn {grainl, vatton,
By, oats, rice, seeghum (graind, sovbeans, and wheat represented at least 80% of the total land harvested.

S Phe Censun of Agricultare longitudinn! file tracks census file numbers (CFNg) that are associated with the farm busingss
rather than the farm sperator. A farns is defined as out of business if there 18 no respense to the census questionnadre or if
the guestionnaire s returned stating the farm iz no longer operating. s farm changes sperators through a business trans
aetion or inhwritancs, the CFN may not change,
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Table 1. Farm Structure for Agricultural Census Years 1978-1997 in Major
Commodity-Producing Counties

Censug Yoar

Dlescription 14978 Tang 1987 1842 18u7
Tatal Number of Farms (60382 §27,830 HO2014 S BRE 487,363
Mean (acres) 344.50 BRI s J80.HE 4ER.66 43183

Farmdand (acvesk Number of Farms

Farmland « 1} 35415 38,500 330838 SRTOD
10 - Farmiand <« 104 199,922 188641 153,318 164,723

100 - Farmiand « 200 142,182
400 Farmdand < 400 144,063

109,286 a4 8uy 92,459

108,188 93,061 #4,521

40} & Farmland < 860 84,714 BL456 T2.862 65,347
Farmland » 800 49,006 56,850 6,553 61,613
Farmland (acres): Percent of Farms
Farmiand < 10 5.36 648 687 652 597
10 - Farmland < 100 30.9% 30.01 50,19 3318
100 - Farmland < 200 21.53 1895 1845 18468 18589
200« Farmband « 400 2181 20,47 18.28 18,32 16,54
400 - Parmland « 800 1358 1864 14,338 14.87 1314
Farndand « 800 748 .48 1,12 1182 12.39

Farmland (acresh Percent of Farmland
Farmdand < 10 .08 (.06 0.06 0.06 0.06
10 Farmland < 100 4,46 417 396 340 3.67
10U & Farmiand < 200 8,00 781 714 6,23 6,13

204 = Farmland « 400 1795 1580 184 VR 11.03
S0 & Farmland < 800 2135 PR S 2083 18.681 16,897

Farmland » 800 47.48 5180 54.86 59.67 6213

Bourve: L8 Consus of Agrivadtnre, DR, 1982, 1BRY, 1982, and 1887,

Note: Sample includes sl farms in the 788 counties where total land harvested in the nine nugor fleld commodities

S5 ot the total

{harley, corn {graini, cotton, hay, sats, vive, sorghum fgraind, soybeans, and wheat} represented at lens
tand harvested in the county as mensured by the consus 1 1087, 1992, aned 1967

To reduce sample heterogeneity, we limit the sample to farms with SIC codes identi-
fying the primary commodity produced as wheat, corn, soybeans, or cash grains in the
lagged period (either 1987 or 1992). These four SIC commodity classes receive the largest
shares of government farm payments, Because we perform separate analyses for each
SIC type, we ensure enough within-county variation for identification by limiting the
sample to farms in counties with at least 30 farms with the same SIC code. In addition,
to minimize the effect of sutliers, we limit the sample to farms having fewer than 10,000
acres in the lagged period.

Table 2 defines and reports summary statistics for all the variables used in this study
except for the age and county indicators. Lagged government payments (1987 and 1992),
which ranged from $18.69 to $30.67 per acre, represent a sizeable share of expected net
returns—which have been estimated to range between $50 and $200 per acre (USDA/
ERS, 2004). The survival rate for the five-year periods between censuses varied from
50.6% for soybean farms to 62.0% for “cash grain” farms. These survival rates are some-
what lower than have been reported for farms elsewhere because the surviving farms



Key and Roberts

Do Giavernment Pavments Influence Farm Size and Supvival? 335

Table 2. Variable Definitions and Summary Statistics for Continuing and Exit

Samples

Variable Nams

Profinitien

Wheat

Meanf (8D

Carn

Muan/ (8D

Cash
Cornins
MeandBD

Sevheans
Mearn/(8I0

Land

Lo dasd
Lo damd}
L Land2
Lo Lenddd
L. Landd
Lo Landd
Hales

Lo Sedes
Lo Sufesd
Lo Seades?
f Hedesd
Lo Salesd
Lo Sulesh
Lo froeBay
L GouPayidere
Yooty

Lo Occnp-Nonfurm
L Fenure-thoner
L Tenpre-Tenant
L Fennre-Mived
Lo Org-Family

Lo Org-Partner

Lol i farvn (aeres owned plus rented in
minus rented outl

Papped land in farm {acresd

10« lagged lnnd in froom (avren) < 200
200 ¢ lagged larad in Doy facres) < 40
4061 < fagged land in farm {aerest « 600
00 - lagged band i farm faeres) < 180G
1600 - Ingged Iand i farm {acres)

< LG

Yalue of salss (80

Lapged value of sales (81

0 o dngged sales (81« 15000

15,000 - lapged sales (81 < B

0000 ¢ lageed sales (8) < 100,000

000« lagped sales (31 < 250,000

50,000 - lagped sales (83

Lapged government payments (807 %)

Lagpred povernment paymenis per adre
(1o

Savre:

Charpendt vear s 1992 (not 1887

Lagged principal occupation of operator
notb farming

Al land in farm swned

Al land in farm rented in

Land in farm swned and reatad in

Lagged orparization type = family ur

individual

Lagged organization type = partnership

zé,
o

i, 3*
1.

I8
538540

H

118885

L1aan

4,185
{33

i!lij

[N
(I
st
41
(.252
ST
BRI

Ll gTnn
T1.O34
{84 937
488
3458
R
(13 4BE
0.186
(0,385
[N
(HA8T}
G048
0217
R
{R8 5T

1875
[BE R

g6
(345
e

IR
€ 445
(AR
1197

-
£ HES

433801
.14

(433010

H30.54
CHO A
435,18

G425
(04841
(210
{3408

0212
£, 408)

.12

(R
200,300
36 314
Lot e
£ 25
(IS 3
13454
435
4170
(378
3.218
41
[RL S
(0.288)
14,210
LT
JOET
[N
{1 4
(0. 4891
5,330
{47
4049
£ 4483
Rt
{04808
[
(iR ¥
1 854

(R

[t
Rikica

JTTE2 HE4.01
{48500 {07 48

306,66 610,94

417 808 [ RN
561 LT
(A i&) 4451
G188 3288
{04001 (41
4,154 e
{6,351 ({0,439
[IRE 4,171
rEsn HLATT
G018 071
iR ) {3,258
H1,2564 140444
(1Y TR R R Y]
57,138 114,977

(92,2433 1498141

4.378 152
4R {85
305 [Ny
({460 (44
{1148 (202
RU (4R
@180 (I 31
[N oY (0,486
{31088 18
(RIS IR

7,282
(15,128
1869
(27 89
(RS G522
AT (0,500
G417 213
.48 IRt
1488 .30
(1485 (raniy

0.358

8,581

D47 [N
8183 6178
HLART {3,378y
G875 [
3,331 [1EN it )
L €106
(1204 (L30T

Ceontinued ... )
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Table 2. Continued

fash
Wheat Corn Sovheans Oirains
Variable Name Definition Mean/(8D) MenZI5D) Mean/(58ID Mean /(8D
Lo frg-dneorp Lapged organizatim type = ineorpurated G065 00038 083 $.088
wneder state law ({12461 {1 {01501 IR
L Qrg-Other Lo organization type = other G008 0.008 0.008 REE
festate, trust, e {0006 L REY LG (0068
Ruruive Farm speration in business in current G533 .43 (506 G20
period {4001 (04591 L0000 (0485
Mo, of Observations B2ETE 15K, 434 117571 138815

Semree: L8 Census of Agricndturs, 1087, 1992, and 18987

in this sample are restricted to those where the age of the operator in consecutive
censuses differs by five years (plus or minus one year), In addition, because some census
questionnaire nonresponses are classified as exits even if the farm is still operating (see
footnote 3), the census underestimates the actual survival rate to some degree. Despite
these qualifications, the five-year survival rates—equivalent to annual exit rates between
8% and 13%—are not ont of line with survival rates for small nonfarm businesses (e.g.,
Audretsch, 1891; Disney, Haskel, and Heden, 2003).

Empirical Approach

We are interested in how a change in government payments affects farm size and the
likelihood of surviving. The expected size of all farms in the next period, including the
ones that fail, depends on the probability of survival (P) and the expected farm size
conditional on survival:

E(S X, G) = PX,GES Survive, X, G},

where S is a measure of farm size, X denotes farm and farm operator characteristics,
and G is government payments. The expected marginal effect of a change in government
payments on farm size is therefore:

{1} dis

X, G/AG - WPX, GV/AGHIES  Survive, X, G)
- PIX, GHdE(S  Survive, X, GG

As (Dindicates, payments influence expected farm size by affecting both the probability
of surviving in farming and the scale of those who survive. There are two possible mea-
sures of the effect of payments on scale. The conditional marginal effect dE(S | Survive,
X ()/dG indicates how government payments influence the size of surviving farms. The
unconditional marginal effect dE(S | X, ()/dG indicates how payments affect all farmers,
not just those farmers who survive to the next period. An alternative approach would
have been to consider the effect of payments on growth rates rather than size (Dunne,
Roberts, and Samuelson, 1989). Explaining firm growth rates requires distinguishing
between a realized growth rate which includes operations that exited and a growth rate
for survivors only—a distinetion which is analogous to that made here between the
conditional and unconditional expected farm size.
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A probit regression can be used to obtain unbiased estimates of the effect of a change
in payments on the probability of surviving dP(X, G/ d67, However, an OLS regression
to estimate the effect of government payments on farm size dE(S|Survive, X, )/ des
using the sample of surviving farms may be biased due to sample attrition if unobserv-
able factors are correlated with the likelihood of survival and farm growth. For example,
suppose government payments and an unobservable factor such as “farming ability” are
both positively correlated with the probability of survival and the rate of farm growth.
Ifthis were the case, then farmers with high ability will be over-represented among the
sample of survivors. Selection bias arises because within the sample of survivors, ability
is negatively correlated with government payments: farmers must have high levels of
ability to overcome low government payments, and farmers with low ability need high
payments to survive. Estimates of the effect of payment on farm size would therefore be
biased toward zero. To address potential sample selection bias, we employ a maximum-
likelihood approach,

Resulis

The estimated maximum-likelihood coefficients associated with the sample selection
model are presented in table 3. Farm size is defined as the amount of land in the
operation according to the census: the land owned by the operator plus land rented in
minus land rented out. Section A of table 3 reports the coefficients associated with
sariables explaining the probability of survival between census neriods, while section
B presents coefficients associated with variables explaining farm size. We estimate
separate regressions corresponding to the four lagged SIC commudity codes to allow for
the estimation of different parameters across the commodity types, and to reduce the
heterogeneity within each sample. The likelihood of surviving and farm size in the
current period are hypothesized to depend on the age of the operator, farm size in the
previous period, lagged government payments per acre, and indicators for operator
occupation, land tenure, and organizational structure. We also control for fixed effects
associated with the county of the operation and the year of the survey. A farm size
categorical variable is interacted with the government payments per acre to allow the
effect of payments on {arm size to vary with scale.

To make interpretation of the estimated coefficients more intuitive, coeflicients
corresponding to the likelihood of farm survival in section A of table 3 are presented as
the average estimated marginal effects for the sample.’ The parameter estimates and
significance tests for the survival equation display several consistent results across the
regressions. Compared to the missing age category (<35 years), operations with middle-
aged operators (35-60 years) are more likely to survive, while those with older operators
(260 years) are less likely to survive. Age is positively correlated with survival for
operators until age 55 (the coefficients for each consecutive age category increase over
this range). The fact that age is positively correlated with business survival is consistent
with the studies of firm growth and survival mentioned above.” The natural logarithm

* The estimated marginal effert of the independent variables on the probability of surviving s dPAWZ = JOBL B, where
£ is the nermal dessity function, Z is the matrix of independent vanables (X and G, and B s the veelor of sstimated
parnmelees

5 Par this study, a furm business “survives” only i it has the same operator Gdentified by age, as discussed i the exth
Huones, the fact that the survival rate begins declining with oparator sge after 53 yearg s not surpriging beesuss we sxpect
s pate st whick sperators relire Lo increase after this age.
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Table 3. Sample Selection Model Coefficients: Land in Farm

Whasat Carn Hovheans Cash Gradns

Std. St S, Sl
Yariabls Caetl, Errar {nell Ervor Coafll Frror Caedl Error

A. Dependent Variable: Probability of Surcival

35 « L Age « 40 GO601%  BO248 G.0737Y o138 GOTO0Y  04eR G.3044%  0.0142
40 ¢ Lodge « 48 0.0848% 00047 GOhddY notaR GORDZY  O.0158 GUI018% 00143
45 < Lo Age « B0 007" 00250 G.0881% 00138 HLORTY (D158 GULABSY Q0147
50« Lo Age « 58 0.1326% L0248 30888 00133 GORTY 00158 $1531% 00148
A5 ¢ Lo Age < 60 O 00848 40147 00131 G0266 001583 GO870%  D.0141
60 < L Age « 85 0.1858% 00234 03245 0131 G.O4BY (D183 G.2441F Q0138
65 < L Age < 70 OAOBRTY .0243 G2156% 00143 aoisaT O0iah G.1470%  QUI5E
Lo Age 2 70 D.3319% 00825 04458% 0141 G417 GL0158 t4zont 0018
logil, Land in Farm) 016447 00150 0.1748% D.OOBD  0IBBBY 00072 GBGHY 00102
Lo Lond 1 OH-20E0 01283 00574 Q0812 00362 GUHHARY  3.0480 (2R84 00881
Lo Laned2 (2004000 Q0828 00452 (R L AR TR ) O.1308% (10448 6.2408%  DO315
Lo Fard 3 (400800 1184 0368 Q0178 0305 G060 004438 1855 00276
Lo Landd (800-1,6800) GO647 04804 G0086 00318 00888 00461 00745 00283
(L GovPavidorei« L Londl GO02EY QODGS L0008 Dol GUOORY 00002 DO004 00002
G GovPayiderets L Land2 400467 0.0008 GOGLOY (L0002 IRE15 PR R e Q0007 00003
(L GewPay i Aeretr« L Landd LO0REGY 00007 GO019% 00002 G087 0.0004 QU015 (L0003
(L GovPayidere) « L Lanidd G047 00007 L0022 0.0004 G.O036%  §.0006 0.0034% 00004
L GovPuoyiAcret« L LomdB GODE5Y 00000 00016 08007 00082 00015 0.0041% 00008
Yeur 982 [ <% LR R A et .1254%  0.0078 GOTEEY 00084 GUBHRY L0081
L Ocoup-Nanfarm 0301 Lo14n GO D083 GORZEY 00083 G.0453%  Q.0100
L Tenure-Tenani 3.3325% 00145 (.3230% Qo087 G.3070° 40088 G.3038%  0,0084
Lo Tenure-Mixed G0069% 00170 GUH18EY 00100 [EREERE GURLRY  nolls
Lo Org-Partrer O410% 00104 DATTOR 00112 0.4248% 00132 05115% 00116
L Qrgedncorp 0.2021% 40841 QARTO% Q0172 .34507° 00256 G.areer .01
Lo Org-Qther Q4249% 005897 OA1E8Y 00385 .4870% (0482 G.46608% Q0504
Indercept TATTEY L1286 LAS4ET 0067 LARGOY o828 8928% 02476

County Fised Effects s YOS v yeR

B. Dependent Variable: Log of Land (farm size)

35 < Lo Age < 4l U768 00118 O.0735% 00060 ORI4Y 00077 G.O7H3Y 0058
40« L Age < 45 0.1198Y 40114 IEY D00RY 4.1408% 00074 G337 DOOBS
45 ¢ LoAge « B $.1383% 00112 ; (0057 01558 00071 GARTAY L0054
5000 L Age « 55 GUANEY olos 0.1020% 000568 GUIR84Y  G.0070 G817% O0053
85 o Lo Age < 680 02055% 00107  -0.2443% 00055 0.2391%  0.0068 - 0.2404% 00083
60 0 L dge < 65 G2926% 60112 0OB88Y 00062 -0.3426% 00076 086507 00061
85 o Lo Age < 70 GUBRY 00118 0.3388%  4.0068 gazess 00081 .3474%  0.0064
LoAge o 70 G.3295%  guiw G.a464% 00071 Doaandr 000ss GA5158% 00088
loptl Land 0.G482%  D.ODTZ 08417 00085 09308 00037 0.0308Y 00047
Lo Landl (10-2000 0081 00271 GOS0 L0136 00318 00189 Q0378 L0165
Lo Langd2 (200400 G250 QU218 40402 00109 Q0278 Q0178 QUH31Y o1y
Lo L3 (400-8000 G.0121 0018 GO350%  DO08a G0034 G017 B.0354% D010
Lo Landd 1800+ 1, 6008 [ER13 AN R 1 A0 Lot poosy G.0304 00171 [ERET IR

{ continued ...}
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YVarialide

Wheat Cearn Sovheans Cash Grains
Sl Bt S, Sid.
Coafl Frror Counfl, Frroy Caeft Frror Confll Error

B. Dependent Variable: Log of Land (cont’dy

(L GouPaviderer L Landl
(1. GorPav/iAcre» L Land2
(L GoePay/Acred « L Land3
(1. GovPavidcre» Lo Landd

(L GovPayfdere) « L LandB

Yeariood

Lo $heup-Nanfarms
Lo FTenpre-Tenand
Lo Fenpere-Mied
L fdrg-Pariner

Lo Org-lncorp

L Org-Lher
Intercept

County Fousd Bffects

G0018%  0.0008
GO016Y D000
G.0013% 0008
[ERE 63 SRR R
G.0010%  0.0003
(L0227 G008
§.0308° 00074
1515 F S RN EREE )
041132
40081
{RE 5]
$.0188

0.0056
G088
0003
{0306
DAREEY 005HAG

yes

OG0T 40001
000047 00001
GO005Y  LO0GL
G.0004%  0.0001
GO obul
4.0063% 00034
0858 D.0040
G.0210% 00040
.0188%  0.0040
GO00T D008
GO501Y Q0068
{10358
Q48620 0.0534

G ER

b

DO012Y GBU0T
Q0008% G000
DO0UTY DODGY
QOBGSY 00002
G.0024%  D.ODUS
o075 o038
GORIGY G004
GO350° Q0045
402067 Q0058
G170 00071
G.O617Y Q0104
()l BRI R
5388 40432

L0007 00001
G.0007F 00001
G.0005% 0002
GO006% G000l
Q0007 00008
Q.0182% (L0034
G.0615% 00044
Gasss  D.0039
DO0ES QBUSD
Q0064 (0052
GUBB4Y D.0D6E
G.0080 00220
0.5414% 00835

yes

Q0858 L0078
O4050% QDS

Wald Test of Indep. Egns. {p = 08

Valued

Loy Likelthood
Wadd ¥

g Value

Mo, of Censured Observations

Mo, of Lincensorsd Observations

Tatal Observations

10498
(L0008

4858
210,787
{00001

24,541

RERIX

52,577

O659%  0.00564
D.3972% 00014

GOHBEY QD086
4056Y 00017

03210 D08
G.3870% 00014

T4RTT
[RIREE
143,387
652,276

L0000

84,1458

1588 434

103968
IURE L

106,703

445,054
IR A

58,118
58,461
117571

43.97
(G000
127,939
588,735
{Louot:

53,170

86845

139,815

Note: An asterisk (9 denotes enefficient is significant ot the 1% confidence level,

of farm size in the previous period is positively correlated with the probability of
survival. This finding is also consistent with the empirical studies of nonagricultural
firms discussed above. The lagged farm size categorical variables are included in the
regressions because they are required to isolate the effect of lagged government pay-
ments on farms of different sizes.® The tenure status of the farm is significant—having
all farmland rented by the operator or renting some farmland is associated with an
increased likelihood of survival compared to owning all farmland. Compared to being
organized as a family farm, being organized as a partnership, corporation, or some other
way is associated with a decreased likelihood of survival.”

# Phe eategorical variables alas make the parametric relationship between lagged farm size and urrent farm size more
flexible, as they permit s fixed effect for each farm size eategory. These eategaricsl variables sre not highly significant because
anatory variables inchude the naturs! logarithan af

sre size Oogtl Land 3 I logiL Land b was ot included as &
repressor, the furm size categorical variables would be highly signifivant,

T Phfferences in shserved survival tates between partnerships or corporations and family farme depend on how likely &
managerfoperator is 1o vesporsl to the survey sl how often these organizations chanye muanagersfoperators. 1L s possible
that differenees in snrvival vates reflect these reporting issues rather than “true” differences in survival.
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Of particular interest, an increase in government farm payments per acre is positively
associated with the likelihood of surviving over the subsequent five years. This effect
was statistically significant at the 1% level for all farm sizes, except for farms larger
than 1,600 acres producing corn or soybeans, and cash grain farms with fewer than 200
acres. The magnitude of the association generally increases across farm size categories.
For example, for wheat farms with less than 200 acres, an extra $10 per acre in pay-
ments is associated with a 2.5 percentage point increase in the likelihood of surviving
(from an average five-year survival rate of 38.2%). For wheat farms with more than
1,600 acres, the extra payments increase the likelihood of surviving by about 6.5 per-
centage points (from an average five-year survival rate of 62.7%).

Estimates of the coefficients corresponding to the farm size equation in section B of
table 3 also display several consistent patterns. The natural logarithm of lagged farm
size is very significant and explains most of the variation in the natural logarithm of
current farm size.® Age is also strongly correlated with farm size growth. Controlling for
past farm size, farms with operators older than 35 years of age grow less than farms
with younger operators. Hence, while farms with younger operators {less than 35 vears)
are less likely to survive than those with older operators (35-60 years), if they do
survive, farms with vounger operators grow more than farms with older operators.
Farms with operators not having farming as a primary occupation grew less than farms
with operators having farming as their primary occupation. Tenure was also assoclated
with farm size change: farmers who owned all their land expanded their operations
more than farmers who did not own all their land. The organizational structure of the
farm business is also a significant factor associated with farm size change: farms that
are incorporated under state law grow 5-6 percentage points more on average than
operations organized as family/individual farms.

The correlation between the errors (p) is estimated to be small and positive. We can
reject the null hypothesis that the correlation between the errors of the two equations
is zero at the 0.001% confidence level for every commodity. This result implies that not
controlling for farm survival would bias coefficients in the farm size equation, and there-
fore bias the estimated effect of government payments on farm size.

Lagged government payments are positively associated with farm size change over
the five-year periods between censuses. The lagged payments per acre coefficients are
statistically significant at the 1% confidence level for all of the commodity-size cate-
gories. Table 4 presents these coefficients for each crop and farm size category inaway
that facilitates interpretation. Columns [1] and [2] show the estimated effect of lagged
payments on expected farm size conditional on the farm surviving. Column [1] expresses
the marginal effect on farmland acres of an increase in payments per acre and column
[2] expresses the effect as an elasticity. The effect of payments conditional on survival
is small: most elasticity estimates range between 0.01 and 0.02, implying a 10% increase
in payments per acre is associated with only a 0.1%-0.2% increase in farm size. For
mid-sized continuing farms with between 400 and 800 acres, a $10 per acre increase in
government payments is associated with an increase in farm size of 2.7-7.3 acres over
five years, depending on the main crop produced by the farm.

 Inclusion of lagesd farm sive as an explanatory vaviable may introduce serial correlation in the ervor. Berause thsas are
srly tw or thres observalions i

each farm, this introducss & mild degree of dependenve tmost of the variation in the ervsy
is crassesectionall, We did sstimate a mode! with first-order sutoesrrelation which failed by reject the hypothesix that the
sutocorrelation parameter oqualed zoen: the cosfficient estimates and standard errors were nearly identionl to those we raport
iy bable 3
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Table 4 also presents a decomposition of the effect of lagged payments on farm size
not conditional on survival. Column [3] presents the unconditional marginal effect and
column 4] expresses this effect as an elasticity. The unconditional effect of payments
is much larger than the conditional effect—most of the elasticity estimates are between
0.1 and 0.2, implying a 10% increase in payments per acre is associated with a 1% to 2%
increase in expected farm size. For farms with between 400 and 800 acres, a $10 per

acre increase in government payments would be associated with an increase in expected
farm size of 10.0-20.3 acres over five years.

The unconditional effect of payments is larger than the conditional effect because
payments have a relatively large effect on the survival rate. This can be illustrated by
decomposing the unconditional effect into two parts [the two summands in equation (1)}
Column 5] shows the effect of payments on expected farm size via its effect on su rvival,
while column [6] shows the effect on expected farm size via its effect on the expected
conditional farm size. The effect of payments via survival is about 2 to 10 times larger
than the effect via the conditional farm size, depending on the crop and initial farm size.
Hence, if we only consider surviving farms, the effect of payments on farm size is smatl,
However, if we account for the fact that payments are associated with higher survival
rates (and since farms grow over time, on average), the net effect of government pay-
rments on farm size is substantially larger.

To test the robustness of the results to the definition of farm size, we repeat the four
commodity regressions using value of sales instead of land to define farm size (table 5).
While these regressions provide some insight into the robustness of the result, we
consider value of sales inferior to the quantity of farmland as a measure of farm size for
this study because sales depend on prices and yields, both of which could be correlated
with government payments.” Nevertheless, the results presented in table 5 are largely
consistent with the results reported in table 3: an increase in government farm payments
per acre is significantly associated with an increase in the likelihood of farm survival
and in farm size over the subsequent five years. The magnitude of the effect of payments
on the likelihood of survival is similar for both definitions of farm size.

Next, we examine the robustness of the results presented in table § to alternative
model gpecifications. Table 6 presents the coefficients corresponding to the interaction
of lagged government payments per acre and the farm size indicator variables. The first
three columns correspond to models with an increasing number of covariates, Column
[3] is the full model with all the explanatory variables reported in table 3; column {2
removes county fixed effects; and column {1] further removes the occupation, land tenure,
and organization fixed effects. The coefficient estimates are very consistent across model
gpecifications.

Finally, we test the hypothesis that the effect of government payment varies
depending on how much the operator works off-farm (serving as a proxy for off-farm
income, which is not reported). Column [4] of table 6 presents the results of the full
model for the subsample of farm operators who worked fewer than 50 days off-farm."

C I s wore the case, then even though past payiments are sxogenous ta current sales, past payments would nob be sxoge
ersris to past sales, snd this could canse a spurisus eovrelation between past payments and the change in sales.

T corsus classifies off-farem work inte the fallowing sategories no off-farm work, 1-49 days, 50-80 days, 100-148 days,
150-10% dave. or more than 199 days offfarm. The sample that worked fewer than 50 days consisted of 31054, 84,195,
54,926, and 88,514 chaervations for wheat, corn, sovheans, and cash grains, respectively.

5,
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Table 5. Sample Selection Model Coefficients: Value of Sales

Wheat Corn Royvbeans Cash Grains

Sl Bl B, Sl
Yariable Coaf] Frror Caell Frror Coeff, Frror Coell. Freny

A. Dependent Variable: Probability of Survival

35 < Lo Age < 40 QU7 04y G798Y 00138 GOT61Y (L0162 GAOTTY L0143
40 - L Age 2 48 GIOTRY 0.0248 GO743Y 0 0182 G.O608% 00158 G071Y 001438
45 < L Age < BO G170 L0280 QIR0 00138 GO085Y D018 G1552% 00147
50 < Lo Age < BB 1478 a4 GUIOTEY sl 3.1249% Q0158 1641% 00145
58 o Lo Age « 60 G161 Dasds 0.0277 [ERI RS Q0411% 00153 GOTIRY 04142
6o L Age < 65 G828y Q0235 GaIsTY oS 0.2366% Q0154 §.2354% 00140
65 o Lo dge w T8 G0718% 00245 G2G01Y L0l4d DUTTOY 00168 GBSy G01se
Lo Age » 70 Q.A402% 00228 G4387Y o142 04080 00161 QA051Y (L0153
fogil, Soles: ATy gatin 41218 oo G411 GngTd RS VAR
Lo Saleel (0-151 [IREE XY G655 GO850 00846 G.0024 D.0437 0I2HGY 00421
Lo Seley? (15-501 Gigs 00550 G001 Q0258 [ER) 1% B R G381 Q081
Lo Sefesd (5041001 G.008% 0482 RIS 40074 D8R [ERUFET SR ER 404
Lo Solesd (100-2500 GORSH G088 IR G0ZR8 003438 GOTIR 00281
L GovPayideret s L Salesl GU032% D008 (L D0008 00002 0001 G.0004
(L. GovPayviAcret» L Sales? O0024% 00006 0018 00002 GO008%  0.0003 DEECH IR IR
(L GovPayiAcrey « L Sulesd 80014 LI LOGGEY Ooue HREE DR o002 0008
(L GosPay/Acred « L Safesd D0034% QU008 G015 o002 G.0030% 0004 Q0018% 0008
(L GorPeav i Acred « L Nalesd Qa6 00015 G0010% 00008 GOUREY 0008 GU0T4% Q0005
Year a2 Go1RsaY Goigd QORASY 00078 G064 DODEG $0330%  Goinl
L Oveup-Nonfarm G.0408% (L0151 G018 D008 G0382Y 00084 0.0436%  0.0101
Lo Fenure-Tenant LARREY  UI4R GURIEt .00sEs gAY 000 G013 0.0084
Lo Tenure-Mixed G051 D012 G108 ol QORG8Y  QU1LS GO8368% oY
L fhrg-Pariner 41710 G0l LI S R ) 4333 00183 0.5204%  0.0118
Lo fkrg-dncorn LIRS 1 S R R N G2601Y 00178 BLAGH8Y 0258 Q2422%  0.0183
Lo Org-Lther O4188% Q0606 5881 DOURG G.4845% 00485 OAT1I5Y 0508
Intercept TAAARY giaEy Lasaly olisg L6868 01085 1.A785% 02867

Connty Fised Effects ¥E8 Vs e ves

B. Dependent Variable: Log of Soles

35« Lo Age < 40 G159 0408 GOLRRY onuy 61405 00127 G 1136% 00088
4 Lo Age < 45 G.2032%  0.0206 G17TREY 00088 GUIR08Y 00124 $.1813% Q0088
45« L Age « 5O GRIG1Y 0210 Q2133 o009y §.2126%  0.01¢1 G.2184% 00080
80 ¢ Lo Age < 5B L2385% 00202 GU4ZRT 00088 D2EI4Y 001IB 02488 QU088
56 « Lo Age « 80 333 D02 8.83233% 00005 RSB VANRIR1) S ¥ 3.3142% 00088
G0« 1L Age < 65 D584 Q0210 4816 0.0108 G481 40130 Q5074 (10101
65 o L Age w 70 D.5040% 00220 G46845% 0122 GANEY 0141 G.A142% 00118
Lo Age - 70 GA330%  0.0228 G8.5040% 00135 G.4480% 00153 G.5180%  D.0126
foptl Sales)y GE703Y 00158 GFERTY D006 497408 00111 GURERY 00089
Lo Sedesl (0150 GA810% 006877 OH082% 00443 06434Y 00487 G.3420%  Q0u80
L Sedead (15500 G.3380%  0.0481 G822 00288 O4853% 00327 (.2030 02T
Lo Soleed (B0 10 L0 D0385 (24847 00203 G045y Gast G2116Y  0.0180
L Salesd Q0250 0784 D038 01478 a0an GU1B88Y 00195 0.1230% D012

{eontinued ...}
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Whesd Corn Sovbeans Cash Grains
S Sl Std. S,

YVariable Candt Erpar Coefl Errar Coeft Error il Error
B. Dependent Variable: Log of Sales (cont’d)

(1 fFovPayiAcred « L Sales] ALY DO QO018% 00002 400305 00004 0012%  0.0004
(L GoePayiAcrey « L Bales2 00265 D.0006 G008 0000 G.0032%  0.0002 G008 00005
L GouPoyv i Acred < L Salesd Q0020%  0.0008 G007 00001 L0013 0008 0018 g0
(L GoePay/Acre) L Nelesd {ERE GOn0E  OO006% 00001 0B0I0Y 00002 00012% 40002
(L GeePayiAcry « L Salesh H.0084%  Q.0008 HRCEAS LR 00107 0,0003 G0000 00002

Year1H92

Lo Ocoup-Nonfarm
L Fenure-Tenani
L Tenunre-Mived

Lo Org-FPartner

DEITE
G207
G116t
(RS o
41187

Q0109
0.0148
[ R Y
G187
GG

3.0800%
.1897*
{08847
U

5.04438%

G.00865
G.0077
G077
(0088
G.0085

{1.14a6%
01555Y
0.0862%
018547
G.0330

(L0070
£3.0081
0085
2.0108
G018

0.0991*
0.1588%
0.07667
0.0973°
0.0487*

{.0081
(o080
4.0072
&.0087
{rLonay

L Orgefncorp GI2I8Y GO G418 001l 1684 D078 $.1318% 0116
L Org-Qther GaTe4 0601 gAY 0080 GO0HS 00441 QU484 0.0481
Irtercept J.B124% G080 SoUTA0Y asin 38612 01501 2EGIRY 02081
County Fixed Effects v e ves e
o GOt 00047 002080 0018 Sa2e3Y Doy D.0162%  0.0083
£ GU282% Q0074 G.3435%  O.0048 Q33068% 00059 Q4076 (L0048
Wald Test of Indep. Egra (p = G

5 - Valued 1741 10785 HEHAR 5062

(L0000 (3,000 000007 (000001

Log Likelithood

Wald ¥ 7/ {p-Valusl

8o, of Censored Observations
N, of Uneensored Qbsarvations

Totad Observations

65 2R

A3.108
(30000

24,531
17239

j s

188,181
279,700
REELA
T4 48
#2661

156,678

138576

FALR
{00000

SR037
58364
118,401

178,526
244,365
3.0000}

53,138

138038

Note: An asterisk 091 denotes coefficient s significant at the 1% confidence fovel

The results indicate that the effect of payments on farm size and survival does not
appear to differ systematically between farms with operators who do not work off-farm
compared to the full sample. Farmers who work more off-farm may be able to better
cope with risk (their off-farm income is less risky than farm income) so they are less
vulnerable to farm income shocks. However, farmers who work off-farm may do so
because they are financially vulnerable—i.e., they have fewer savings or their farm profits
are smaller. Hence, government payments appear to be important for the survival and
growth of both groups of farms.

Conclusion

This study used farm-level panel data from the 1987, 1992, and 1997 Census of Agricul-
ture to examine how the level of agricultural payments affects the likelihood that a farm
business survives between consecutive censuses and subsequent farm size. We exploited
an exogenous source of variation in payments—differences in “base acreage” in otherwise
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Table 6. Effect of Government Payments on Farm Survival and Size Under
Various Model Specifications

i1 121 fad {41
Crop-Farmland Std. S S, St
Category £ Acres Coeffl Error Ut Srror Cneft Error Coefll Errar
Whent:
Survival 10200 LERV 1 TR R G025 0.0005 Q0085 Q0008 0029 0008
200400 [EREIE N AR D.0040% 00008 0.0046% Q0008 GO054% 00012
GO0-B00 D0083% 00007 GO021%  0.0007 G.00208%  Q.0007 U020 00008
BO6-1,6800 G.0033%  LoDeT (IR 1RSSR L GUG47Y 00007 00467 00008
1 800-10,000 000453 GO008  DO0BBY 00008 00085Y D000 B.o011
Senle 10200 GO018% D003 GO0TEY Ones GO0TEY Gon0d DA0EE 00008
20400 G.O015Y  0.0004 G014 G.0004 G.O018%  0.0004 40013 00006
AOG-800 BOUI0Y 00008 [ERUE3 LI IR d 0.0013%  0.00038 G010 00004
B 1,600 D0013% 00008 GO012% 00003 G0018%  D.0008 GO010%  0.0003
1600 10,000 [ERE L0 R [ERE ) O R E GO0T Loing 0008 40004
Corn
Survival 10208 GO008Y L0001 GUOGHEY G000 GOGORT  §.0001 0008 00002
SR [ERU 3 AR IR 1 EEII AR IR SO010% oo R LR
400800 QO010% 00002 L0018 00002 40019 00002 D0015Y L0002
ROG1 800 GO020%  0.0004 G00217 0 GO022%  0.0004 D001 00004
1,800~ 10,000 G011 HEELTH GOGIRY 40007 0018 40007 GLON08 GO
Seale 10200 D007 00001 HEELI AR RE S ] 0007 00001 GO0 0.0001
SO-G00 S.0005% 00001 [ERECIE SRR LIRE TS SR R ) GOGGEY 0001
400800 GO005%  B.0001 GRS GD00L GUa0sT  0.0001 .0008% 00001
B{0-1 600 GO004%  0.0001 G.0004% 00001 GO004% 00001 GO004% L0001
1,600-18,000 Q0003%  0.0001 SOOI OB GO003% 00001 $.0002%  0.0001
Boyvhbeans:
Survival TO-300 G.0005Y  0.0002 G007 00008 GORT GO002 0002 00003
200400 G.O017Y 40003 GO0IRY GO DO017Y 00003 GO008 00004
S00-800 B.0032%  0.0004 GLOR0% 00004 GO027%  0.0004 GOUELY LDOGR
BO0e-1 800 GO DODOE HERLIE AL AR L (IR 1L R 00310 00007
1,600-10,000 GUG3Y 00015 GOGHRY 00015 O.0032 00015 G0083 00017
Seale TR 0.0012%  0.0001 BOLEY DOD DECIIV AR IR GU014% 00008
FO0-401 SO00Y GO SHHYTY L0 GO008Y L0001 Ga006%  G.O002
400800 GOG06Y  0.0001 Qo006 G.0001 LG0T 00001 0007 00002
R{0-1 6040 GOBRY 000 0004 Q0002 U005 0002 GO DOY
1600-10,000 G0008% Do G0025Y LODas LR 1A SR RE DUODETY 00008

Cash Grains:

Survival [EREL I SR R D003 40002 Q0004 00002 00001 HRCE
DO011Y 40008 0008 00003 0007 00008 0008 0.0004

SO-HOE SO0IEY GO 0015 0.0003 GO015Y  D.0008 Ga008Y  0.0003

ROGh1 800 SR OB [N 0 R GO084% 00004 Q00247 00004

1,800 10,000 G0024% 00007 GONETY G00hT G041 00008 3.0028% Q0008

Seale 1200 QU007 0.0001 0006%  0.0001 GO007F 00001 SONHTY GO0
200400 Q0007 00001 DEEVE SR IR )] OG0T 00001 Q0007 (.0001

S-S0 GO004Y 0002 [IREEIS SRR GOGEY G000Y L0004 D.0002

BOU-1.600 G.O005% 40001 QO004% 00001 D.0006%  G.0001 G.0006%  0.0001
150010 GO006%  0.0002 GO0056 00002 SO0UTY GO GO008Y  0.00038

Kot

eu A axterisk 09 denotes cosfficient is sipnificant ab the 1% confidenze lovel, Column 13 is the full madel with all the
explonatory variables reported in table 3 solumn 2] removes county fixed effects: solumn [ further removes the socupation,
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similar farms—to estimate a reduced-form relationship between government payments
per acre of farmland and subsequent farm size and survival, controlling for fixed effects
associated with the county where the farm is located, the crop produced by the farm, and
other operator and operation characteristics,

This approach has several advantages. First, by examining how payment levels are
associated with subsequent farm growth and survival, it is more likely that the observed
association indicates causation going from payments to growth or survival, rather than
the opposite. Second, by using a very large sample and a regression analysis, we were
able to narrow our comparisons to farms that were very similar except for their level of
payments, Finally, by conditioning current farm size on past farm size, we were able to
remove much of the individual heterogeneity of farms that might be spuriously corre-
lated with payment levels.

Government payments were found to be positively associated with the likelihood of
farm survival, and the magnitude of this association was generally greater for larger
farms. Also, a small but statistically significant positive association was found between
payments and farm size growth, and the magnitude of this effect increased with the size
of the operation. Because payments were positively associated with survival, the effect
of payments on expected farm size not conditional on farm survival was larger than the
effect on only surviving farms. The results were generally robust to an alternative
definition of farm size and to alternative model specifications.

There are several important caveats to these findings. First, the estimates are
relevant for average marginal changes in government payments holding the current
distribution of payments constant. In other words, our analysis does not address how
farm size and exit rates would change if government payments were eliminated or if the
aggregate level or distribution of payments were changed by a large amount. Second,
the analysis assumes farmers respond to realized rather than expected payments. In
1987 and 1992, realized payments provided a noisy estimate of expected payments
because large components of realized payments were transitory. Consequently, if
farmers respond to expected payments, we likely underestimate the effect of a change
in expected payments. Third, during the period of analysis, farmers faced limits on the
amount of agricultural payments they could receive.”' The results provide estimates of
the effect of payments on survival and farm size given the payment cap policy that was
in effect. If these caps were binding (a point of significant controversy), then the
estimated effects might have been larger had the caps not been in place—but it is not
feasible to quantify by how much,

The finding that government payments are negatively associated with farm exit rates
could be explained by several factors. Higher government payments raise net returns,
which could reduce the likelihood of financial insolvency and allow farms to remain in
business longer. Higher payments may also make agriculture more profitable relative
to alternative occupations, which could reduce the incentive to quit farming, especially
if alternative occupations are in different locations or require a significant degree of

1 1986, Congress amended the Food Security Act of 1985, extablishing s new combined linit of $250,000 a0 a range of
farm program payients, tneluding loan deficiency payvments and marketing loan gatns. In 1980, the Food, Agrivulture,
Capservation, and Trade Act FACTA included marketing losn gains and lnan deficlency payments in o group of payments
that were subject to an annusl per person limit of 375,000, Under the 1988 FAIR Act, loan defllcienvy payments and
marketing loan gains were sulject to s Hmit of 875,000, and production flexibility contract (PFUS payments were Hmited to
F40,000 (USDA, 2003
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specialization. The finding that higher payments result in significantly larger farm size
could mean that farmers face binding liquidity constraints which inhibit farms from
achieving an optimal scale, and payments relieve these constraints.

The findings of this study are consistent with the hypothesis that government
payments contribute to an increase in the scale of production: payments increased the
likelihood of survival more for larger farms, and payments increased expected farm size
more for larger farms. However, the consequences of an increase in payments for
agricultural structure remain ambiguous. Because this investigation did not account for
the size of farms entering production, it is not possible to conclude how a change in
payments would influence the size distribution of farm businesses. In addition, it is
possible that our estimates of the average marginal effect of payments failed to detect
substantial effects of payments on farm structure. To illustrate, consider a hypothetical
scenario where all farms are initially the same size and an increase in agricultural
payments causes half of the farms to increase in size, and half to decrease in size by the
same amount. In this case, the estimated average marginal effect of payvments on farm
size would be zero, but the concentration of landholdings would increase substantially,
Future work could seek to determine the conseguences of government payments for
farm structure using aggregate measures of land concentration, such as the acre-
weighted median or acre-weighted average farm size.

Evidence that agricultural payments are associated with farm survival and scale
suggests pavments might also have affected farm output. With increasing returns to
scale, it is possible that payments allowed {arms to expand to a more efficient scale,
resulting in greater production. However, the paper's empirical results are based on
farm-level responses to agricultural payments in 1987 and 1992, The 1996 FAIR Act
signifieantly changed how payments were alloeated-—most importantly, payments were
largely decoupled from current production. As a consequence, the effect of payments on
farm survival, size, and production could be substantially different for payments
received after 1996, The extent to which payments stimulate agricultural output is an
important area for future research,

[Received May 2003, final revision received February 2007

Heferences

Aundretsch, D New-Firm Survival and the Technological Regime " Reo, Keon. and Statis, 73,3{August
1991 144 1450

Aundretsch, D, and T. Mahmood, “New-Firm Survival: New Results Using a Hazard Funetion” Reve,
Feon. and Statin, 77, 1 Febroary 1885087103,

Baldwin, J., and P. Gorecki, “Firm Entry and Exit i the Canadian Manufacturing Industries.” Can,
Jo Eeon, 24,20May 19910300323,

Bates, T, “Entreprencur Human Capital Inputs and Small Business Longevity.” Rev. Econ. and Statis,
T2 A November 190055 1-5589,

Disney, B, J. Haskel, and Y. Heden, “Entry, Exit, and Establishment Survival in UK Manufacturing”
S Industriol Eeon 51,1 0March 2003081112,

Dunne, T, M. Roberts, and L. Bamuelson. “Pattern of Entry and Exit in the U8 Manufacturing Indos-
tries” Rand . Feon, 19 40Winter 19880405515,

CPhe Growth and Failure of LLE, Manufacturing Plants " Quart. J. Eeon, 104,41 November 19881
671608,

Egan, T. “Big Farms Reap Twe Harvests with Subsidies a Bumper Crop” New York Times (28
Discember 20043,




3R Aupnst 2007 Journal of Agriculiural and Resowrce Economics

Erieson, R and A, Pakes. “Markov-Perfect Industry Dynamics: A Framework for Empirical Work.” Rev.,
Feon. Stud. 62 10199205082,

Evans, 1), and B, Jovanovie. “An Estimated Model of Entreprencurial Choice Under Liguidity Con-
straints.” J. Polit. Eeon, 87 41 August 19892808827

Hallam, A. “Empirical Studies of Size, Structure, and Efficiency in Agriculture.” In Size, Structure, and
the Changing Foce of American Agriculture, ed., A. Hallam, chap. & Boulder, CO: Westview Press,
16993,

Holtz-Eakin, D, D Joulfaian, and H. Rosen. “Sticking It Out: Entrepreneurial Survival and Liquidity
Constraints”J. Polit. Eeon. 102, 10188435875,

Hubbard, (. B “Capital-Market Imperfections and Investment.”J. Eeon. Lit. 36(March 19981193225,

Huffman, W. K., and R B, Evenson. “Structural and Produetivity Change in LIS, Agrieulture,
1U50-1982." Agr. Econ. 24, 2danuvary 2000101287147,

Jovanavie, B, “Selection and Evolution of Industry.” Econometrica S0{May 19821649-670.

Key, N., and M. J. Roberts, “Financial Market Imperfections snd Structural Change in Agrivulture”
In Foeus on Agricudtural Feonomics, ed., A, R Bellows, pp. 28-51. New York: Nova Seience
Publishers, Inc, 20008,

Kimhi, A, and B Bollman . “Family Farm Dynamies in Canada and Israel The Case of Farm Exits”
Agr. Eeor, 21, August 1898916978,

Kislov, Y., and W. Peterson, “Prices, Technology, and Farm Size” J. Polit. Feon, 80,3(June 18842
58585

Loper, B “Estimating Labor Supply and Produetion Decision of Self-Emploved Farm Producers.” Euro,
Eron, Hep, 240108408182,

Nelson, £, B. “Payment Limitations Amendment Passes Senate: Nelson Co-Sponsored Amendment

Restores Bquity to Farm Pavments” U8, Senate press release, Washington, DC, 7 February 2002,
Online. Available at http//bennelson.senate. gov/2002/releases/paymentlimits htm,

Pakes, A.. and R Ericson, “Empirical Implications of Alternative Models of Firm Dynamies.” J. Econ.
Theory T8, HMarch 198981146,

Shepard, L., and R Collins. “Why Do Farmers Fail? Farm Bankruptcies 1910-787 Amer. J Agr. Eeon.
6401982 1600815,

Strausz, J. “The Theory and Comparative Statics of Agricultural Household Modelss A General
Approach.” In Agricultural Houschold Models, eds., 1. Singh, L. Squire, and J. Strauss. Baltimore,
My Johns Hopkins University Press, 1986,

Sumner, DL AL, and J. D Leiby, “An Econometrie Analysis of the Effects of Human Capital on Size and
Growth Among Dairy Farme.” Amer. J. Agr. Econ. 68 2(May 18871465470,

Tayvlor, M. P “Survival of the Fittest? An Analysis of Self-Employment Duration in Britain.” Eeon. J.
109, no. 454{March 18993C140-C155.

Tweeten, L. “Ooverrmment Commodity Program Impacts on Farm Nombers.” In Size, Structure, and the
Changing Face of American Agricalture, ed., A, Hallam, chap. 13, Boulder, CO; Westview Press,
19as,

18, Department of Agriculture. Report of the Corunission on the Application of Payment Limitations

for Agriculture, Submitted in Response to Section 1605, Farm Security and Rural Investment Act of
2002, Prepared by the Commission on the Application of Payment Limitations for Agriculture.
USDA/Oce of the Chief Beonomist, Washinpton, DO, Avgust 2003,
1.8, Department of Agriculture, Beonomic Research Service. Situation and Qutlook Yearbook (various
commodities). USDA/ERS, Washington, DC. Various yvears, 1985-1895. Online. Available at
hitp#www ers.usda.gov/Publications/OQutlook/,
- USDA Agricultural Baseline Projections to 2013, USDAJERS, Washington, DC, February 2004
Ondine, Available at httpdfwww ers.usda.govipublicationsfwaob04 Ywaob2004 1 pdf.

Weiss, U “Farm Growth and Survival: Econometrie Evidence for Individual Family Farms in Upper
Austria.” Amer. J. Agr. Evon. 81,1 February 19991103116

Williams-Derry, C., and K. Cook. “Green Acres: How Taxpavers Are Subsidizing the Demise of the
Family Farm.” Environmental Working Group Report, Washington, DC, April 2000, Online. Avail-
able at httpdAiwww ewg.orgfreports_content/gresnacres/greenacres.pdf

o

Zepeda, L. “Asymmetry and Nonstationarity in the Farm Size Distribution of Wisconsin Milk Pro-
ducers: An Aggregate Analvsis™ Amer, J. Agr. Eeon, 71 4November 19951837852,



