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Working Farm Participation and Acreage
Enprollment in the Conservation

Reserve Program

Dayton M. Lambert, Patrick Sullivan, and Roger Claassen

Among Conservation Reserve Program (CRE) padticipants, there is a distinction between
fatmn honseholds using the program to ease out of farming and those using the program ta
aupment production recsipts. We find evidence thal factors other than cron or livestock
revenue and environmental factors are associated with program participation and acreage
entollment amang farmers whao continne agricultural production. Program payments and
farm size ate positively associatsd with the ameount of land enrolled in the CRP, and
characteristics of participants in land retirement and werking-lands CRF components ars

similar.

Key Waords: acreape enrollment, Conservation Reserve Propram, land tetiremment, program
participetion, working farms, working-land conservation

JEL Classifications: (24, Q28

The Censervation Reserve Program {CRT)
was authorized by the Food Security Act of
1985 to retire envirgnmentally sensitive Jand
from apnculinral production. In return for an
annual rentsl payment and partial reimburse-
ment for the cost of establishing and main-
tainmg approved groundeover, participants
agres to take cropland ent of production for
10 to 15 years end plant grasses, trees, aned
other congervation cover. Sinee itz inception,
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the CRI' has been the largest conservation
program administered by the U5 Departs
ment of Agriculture (USDA). In 2004, farmiers
and landowmers were paid $1.8 billion in coat-
share and rental payments on roughly 35 mil-
lion acres of land enrclled in the CRP.
Contracis for nearly 80%: of the acres current-
ly enrolled in the CRP are due to expire before
2010, leaving policymakers and program
managers with impertant decigions about the
future direction of the USDA’s conservation
gfforts. But the ultimate impact of any
conservation program depends upon the
voluntary participation of farm operators
and land owners. Current CRP participants
will be deciding whether to renegotiate their
expiring contracis, and other eligible operators
will be deciding whether or not to offer any of
their cropland for eorollment into the pro-
gram. How these decigions are made will affect
not anly who participates in the CRP, but how
they participate, and with what environmental
CONSEQUEiIces,
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While the CRT iz designed to retire Jand
fram farm prodoction and iz therefore not
commonly thought of as a warking-land
comservation program, about 408 of the
program participants continue producing
farm commoditise Tor sale after enrolling in
the CRP. A small greup of high-pnenty
eonservation practices, including riparian bui-
fers, grass filter strips, and contour strips, ia
eligible for assistance under the CRP as well as
other working-land conservation proprams
supported by the USDALF This article focuses
on the {actors associated with working farm
operators participating m the CRP and the
types of conservation practices they imple-
ment.? Interest in, and budget outlays and
expenditures o1, the TTSDA’s other working-
land programs have increased in recent years.
Knowledge about the atiributes associated
with operators participating in the working-
land component of the CRP may peovide
some ingight about fuilure participation io the
Environmental Cuality Incentives Program
and the Conservation Security Program.

The eriteria we use to distinguish working-
land and land retivement eomnponents of the
CRP are based on definitions used in the 200]
Apricultural and Resource Management Sur-
vey (ARMS). Ten reimbursable conservation
activities were considerad in the 2001 ARMS:
(1) improving wildlife habitat, {2} planting
entire fields to grasses or lepumes, (3) planting
entire elds to lrees, {4) installing wildlife food
stands or feeding areas, (3} establishing rare or
endangered habitats, (6) restordng wetlands,
{7) installing grass filter strips, (B) installing

The Enviroomental Quelity Incentives Program
(EQIF, authonized in 1986, and (he Conservation
Secnrity Program (5P}, authorized in 2002, ars the
USDA™ primary workinglend conservation pro-
prams. BOTP provides partial reimbursement for
& wide range of conservation prastices and stoactures
on wop and livestock famy operations, CSP ean
reimburse farmers for continuing conservation prac-
tices alrendy in place, a3 we]] as support newly adopted
eotsEratlion practses,

T Waorking farms, a5 the idea is used here, are thasze
farrne that produee erops or livestock for sale. To
contract, we consider & nonworking famm to be one
that does oot produce agricultural commedites for
agls i.e. the value of production receipts is zerod.
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grass comtours, (99 planling riparian buffers,
and {10} planting grass waterways. We classi-
fied the ficst six practices into thase that are
consistent with the land retirement component
of the CRP, The remaining practices are
consistent with working-land practices and
are typically associated with the continnous
sipnup portion of the program.? Any of these
practices may be reimbursable under the
program, but in general, larger parcels not
invalving high-priority conservation stnuctures
are lesz likely to gualify for the comtinmouns
sipnup program,

This article has two research objectives.
The first ohjective i3 to compare the farm
strueture, household chamacteristics, and op-
erator atiributes of farms that participate in
the CR¥ and continue producing agricultural
eommodities with farms not participating in
the program, We test the hypothesia that farm
structure and operator auributes of house-
holds participating in the workiog-land and
land retirement compopents of the CRP are
different [fom nenpartisipants using means
separation procedures. We then focus on the
atiributes of CRP participants that have used
the program to retire farmland from pro-
duction versus those that use CRP to adopt
practices consistent with working farmland.

The seeond regearch objective is to supple-
ment our univariate comparisons by correlat-
ing farm strocture and housshold atiributes
with participation and the acres enrolled by
participants. Participation in working-land
and land retirement components is modeled
using a bivanate probit, We expect that
participation in the working-land or land
retirement components iz associated with
revenue maximizing objectives as well as
personal attributes, family structare, farmmg
experience, and environmental factors. But we
hypothesize that factors correlated with the

*Most of the acreage onrolled in (he CRP enters
the program during ome of the geneml signups held
periodically to clielt bids from interested farm
operatorsfland owners with environmentalty cengitive
cropland. As the name implies, continuons signups are
available poytine a farm operatorflendewner wants to
adapt bigh-priority conservation practices an eligible
partcels.
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decision to participate in the land retirement
component of the CRP are different from
those associated with the decision to partici-
pate in working-land projects. Because opera-
tora can choose to enroll cropland into both
PTOETAM COMpotients, we anticipate that Jand
retirtement and working-land participation
decizions are significantly correlated. Acrcapge
allocation equations ere estimated using a bi-
variate censored regression, becauss operators
may participate in both the land retirement
and weorking-land proegram components. We
hypothesize that program payments per acre
are positively correlated with acreage enrolled
in each componenl, We also expect that farm
size is positively associated with the acres
supplied to both eomponents of the program
but that tenure (acres ownedftoial acres
operated) and operator ape (as measared by
veare making farming decisions) are more
likely to be positively correlated with acres
supplied to CRP: land retirement component.
By focusing only on worldng farms {i.e.,
farms thet report revenue generated from erop
or livesteck sales), this analysis atiempts to
isolate differences that may be important
should conservation funding shift toward
working-land programs. We can begin to
understand how potential participants in
either component might respond to marlket
and program incentives by jdentifying the
charactensties of farm households participat-
mg in CRP working-land and land retirement
components and the factors associated with
participation effort.* This is the first study to
look at the CRP thiz way using & nationally
representative sample of farm households.

“Because we arc working with oross-scotional
survey data, and becanss we cannet diseern when
a respondent enrolled in the CRP, or whether they had
previomsly enrolled but iheir contracts had since
expired, we cabpat expest the desision (o parlicipate
in the CRP to be coterminous with other farming
dectzions. Therefore, our results only Imply cormela-
tiong, aod do not catablish causality. To emphasize
this point, we distuss cur Tegression results in terms of
“correlations,” “relationships,” and “associations,”’
rather thap “‘effects,” “determinants,” or *Smpacts.”"
MNonetheleas, the correlations we do present are cereris
paribur,

135

The remainder of the paper iz orgatized as
follows. First, the CRTP is reviewed, along with
the basis for distinguizhing between working-
land and land retirement components, Second,
the ARMS deta used in the study are
described, followed by a comparison of fanm
structure, operator attributes, and honschold
charaeterigticg of CRP participanis with non-
participants, Third, an empirical model 13
specified to analyze facters hypothesized to
be mssociated with participation in CRP
working-land and land retirement compo-
nents, holding other factors constant, Fourth,
the conservation acreape alloestion models are
deseribed, followed by resnlts of the hypoth-
cses tested. The emnpirical models are used to
supplement cur univarate comparisons by
asaociating larm structure and household
attributes with the participation decision and
acreage supply while bolding other factors
constant. The final section eoncludes,

Land Retirement and Working Land in the
Conscrvation Reserve Program

Reducing seil erosion through the retirement
of highly erodible farmland was the primary
focus of CRP between 1985 and 1990, But, 1n
the early 19905, the focus of the CRTP was
broadened to address ather objectives, such a8
reducing sedimentation, improving water
quality, and fostering wildlife habital, At the
same time, additional high-pricrity conserva-
tion practices became eligible for assistancs,
providing potential participants and program
planners with increased fexibility in dealing
with environmental concerns, And, 4s pressure
to enroll mors acres increased, the bid process
was changed to ensura that CREP rental rates
reflected each parcel’s market value and that
the environmental benefits from eprolled Iand
were commensurate with program outlays.
After 1998, enrollment in the CRP hecame
more competitive as benefit-cost indices were
used io rank offers from eligible landowners
and as legislatively imposed CRP acreage caps
were approached (Sullivan et al.).

In 1996, the USDA began offering a con-
Hnuous signup program to avgnent ity
periodic pencral sipnups. The continuons
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signup component of the CRP aliows non-
operator landowners and farm operators to
nse the program to imstall conservation
structures such as riparian buffers, filter strips,
windbreaks, grass-Jdined waterways, and ciher
vegotative structures that provide large envi-
renmental benefits on relatively smaller par-
cels of farmiand (Smith).

The conservation structures covered by the
continuous signup portion of CRF are often
compatible with existing farm production
practices, Indeed, these Liph-priority struc-
tures are elipible for the USDA's working-
land conservation programs as well? Land
offered through the comtinueus signup pro-
gram is not subject to & competitive bidding
process, and participantz ofien recefve rental
and eost-share payments higher than thoss
received under the programn’s general signups,
Continusus signup enrollees received an aver-
age of 596 per acre in rental and cost-share
payments in 2004, while the average rental
payment per acre for general signup enrollees
was §43 (TISDA). The CRP acreage enrolled
in working-land practicea was only 8% of
propram acres im 2004, but such signups
accounted for 18% of CRP payments and
40% of the CRP contracts, indiceting that
these comservation efforts are viewed ms
importani—by participants and the USDA—
even within & program tvpically regarded as
a land retirement propram (UJSDHA).

Data

The USDA’s 2001 Agriculturgl Resource
Management Survey {(ARMS) was used to
characterize farm houssholds that partisipate
mn the CRP {n = 35439 respondents, expanded
population = 2,001,819 farms). ARMS iz
a collection of annual surveys that focus on
the farm enterprise and on specific erops, and
it is the only annual source of data on the

“While & working-lend practice may be sfigible for
severpl programs, financial assistares can ooly be
received frem one program. For the workinp-land
practices eligible for CRE assistapce, the continuous
signup CRP gencrally offers the highest romuneration
raleas of USDA' conscrvation programs,
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finances and practices of a nationally repre-
sentative sample of 1.5, farms that inclodes
information on the characteristics of farm
operators and their households, Respondents
are asked each yemr how much land they have
enrolled in the CRP and how much payment
they received lor participation. While many of
the same questions appear each year, in some
years the survey includes sections thal foeung
on special topics. The 2001 ARMS inciuded
& speeial group of gquestions on CRP-eligible
conservation structures and whether support
was provided throogh the continpous or
general signup portions of the program.
Additionally, the 2001 survey focused on
which practices were impiemented nn the acres
enrolled (&g, planting entire felds to grasses,
legumes, or trees, or installing vegetative
structures such as contour strips, riparian
buffers, or grass filters).

Because of the complex survey design of
ARMS, variances are caleulated based on
standards established by the National Agri-
cultural Statistical Service, using the delete-a-
group jackkmife variance estimator (Dubman;
Kott). Details and implementation of this
procedure are outlined in El-Osta, Mishra,
and Ahearn. The delete-a-group jackknife
procedure was used to make inferences about
means of the groups analyzed in the paired ¢-
tests and the probit and cengored regressions.

Factoars Hypotheslzed to Be Corpclated with
CRP Participation and Conservation
Acreapge Allocation

Profitability drives many farming decisions,
inchiding practices that are efigible for conset-
vation program support (Hopkins and Yohans-
son). But farm household attributes and
operator personal characteristics are also likely
to cotrelate with fartn management decisions
{Smith and Weinberg). For example, retire-
ment and residentia] farms are generally
smaller in size, and their operators are typically
less engaped in farming as an occupation
{Figure 1}. These operaters may prefer Jand
retirement over working-land conservation
practices. Low seles farmm operators consider
farming their primary occupation but may lack
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Flgure 1. Distribution of Program Participants, by Preduction Status, Type of Program, and
Type of Farra, 2001. Notes: Land retirement participants refer to farms that retired eropland
from production for conservation purposes, Working-land participants had installed one or
more vepetative working-land structures, such as grass flter strips, grassed waterways, contonr
strips, and riparian buffers. Farm types are retirement farms {small family farms—thase with
sales less than $250,000fyear—whose operator is retired), residential-lifestyle farms (small family
farms whose aperator reports & nonfarm Lusiness as the primary occupation), low sales farma
(family farms whose operators report farming as pnmary occupation, with sales less than
$100,000/year), high sales farms (family farms whose operators report farming as primary
occupation, with fanm sales between $100,000 and $250,000/vear, and all family farms with sales
sxceeding $250,000}. Nonfamily farms are excluded. The percentage of farms on the y-axis is the
percentape out of the retirement farm type, the residential/lifestvle farm type, ete. Souree: 2001
APRMS, phase JiI, version 1.

the tesgurces needed to remain viable in the
long tun without significant off-farm income,
maling conservation structural practices of all
kinds less attractive. Higher sales farms are
more focused on farming as an income source,
perhaps making working-land eonservation
practices 8 more likely choice because these
practices are compatible with crop operations.
In an attempl 1o caplure the attributes of
a wide range of factors that may be associated
with the participation decizion, we examine
farm business, operator, and household char-

acteristics in eur madels, as well as environ-
mental proxies.

Farmr Stenctural Varigbies

Total cropland acres operated (CROPLAND)
was nsed to measure the relationship between
farm size and the decision to enrcll land in the
CRP (Chang and Boisveri; Lynch, Hardis, and
Parket). Cropland acres operated are hypoth-
esized to be positively correlated with the acres
suppled to the land retirement and worlkdng-
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land components of CRE becanse larger fanms
are Jikely to control more eligible land and
enjov & wider array of land-nse options, The
number of acres enrolled in the Jand retirement

component of the CRP by larger working farms
and smaller farms that had ceased production
was not sipnificantly different (Table 1). Nor
were the per-acre rental payments they received

Tahle 1. Mean Comparisons for Farm Households Participating in CRP Land Retirtement and

Working-Land Programs with Nonparticipanis

Working Fatrms in

CRF

Eand Working. Land Retirement Nonworking
Retirement Land and Workinp- Farmm All Other
Participants® Participants?  Land Participants Participants' Fanms

Yariahle A B C I E
Observatons 230 &dq 75 253 4,797
Farm: 56,104 25,187 15,448 151,898 1,839 282
Horizontal

peroentags 27 12 0.4 73 B8
Croplatid actes 04 pE 468 DE *863 R *2TH ABC 155 anc
% Tenure (oranedf

operated acre} 74 8D 62 AD LY 00 ARCT 73D
9o Revenue [Totn

crops 57 pDE 85 ADE 56 o *12 ANCE 36 ARD
Gorvt, poits.facre 26 nE 54 ACTIE w28 n *12 AR 15 an
CRF acres curolled 150 ne 23 acpE 145 Be *177 BE 0 ADCD
CRP pmta.facre 64 BE 113 acpe &35 BE 53 BE 0 ancD
% HEL 12E o *a 10 e 6 AD
&= Mext to water soe *45 *56 41 35 a
Experience {years) i j2e 27 26 21 AB
Operator ape at a5 5% £l AE o
% Attended college 7 *12 *2] 26 10
% With rersons less

than 18 years B 24 *38 16 aB Ry
& Off-farm income/

total howsehotd

Income 73 pE 60 De *al BS an 83 Ab
Heartland 43 BDE *88 aCDE d4 PDE 22 ABC 16 aBC
Northern crescemt as az all al7 *16
Mortharn plaing *Q B ad o *10E M17 BE 4 ACD
Prairie gatewsy 25 BCDE a2 ADE ada 13 AB 14 aB
hingissippd portal *10 DE 2 3DE 4 5 DE "20 ABC 34 aBC
Fruitfial rimn and

basin *7 gE L g 4 BE *1 nR 16 ArcD
% Farma, metro

cQuntien 20 ool a 28 20 AR *1] a8 44 acD

1 Working Marins are farms that reported ales from crop or liveatosk, Nonsorking fatmg teporied zero value of production in

2001,

* Warking land mefars to farms eacalled In CRF that had mstalled one ot mote of the following vegetative struciures: gross

filter strips, grass waterways, sipacion bulTers, eotibcuwe BtHps,

Land teticemett refers to Farms enrolled in CRP chat had

planted entire felds Lo gracses, [epoenes, of rees, o bad 24 aside land (or (he ressishlishment of wetlands or 1o rehabdliteis
wildlife. Based on 5,439 howseholde. Asters)k indicates that cocfficient of vanabton is greater than 25 and less (han or equal (o
S 2 indicates that OV 1g atwawve 50; leitecs 4, b, ©, D, end £ indicale significant ealumn difference (2ats based an pairwace twa-

tailed ratehbistics at 2 06h confidence level or hishet, L is lepal
Souree: 2001 ARMS, phase ITI, vecsion L.

disclagiirs issue,
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different. But at the margin, it may make sensc
for smeller, eligible farms to eoroll all of their
clipible land into the CRP il revemme from
produciion is not their primary poal. On the
other hand, it may be reasonable to expect that
larger farms more focused on production for
revenue have less incentive to maximize poten-
tial rent from land retivement. Nonetheless,
thers may be circumstances when it iz good
business to cease production on retatively Jarger
nortiong of marginal, fragile, or difficult-to-
farm cropland operated by working farms if
doing so allows the farmo gperation to diversify
income flows., By enrolling such land in the
CRP (if eligiblel, the operator can replace
potentially variable crop receipis with a stable
CRP rental payment,

Thea proportion of land ewned to total farm
acres operated { TEN UTRE) was used to measore
the relationship between tenure and the jand
enrollment decision. In 2001, CRP participants
who ne longer produesed erops or lvestock for
revenue owned S50% of the land they operated.,
This ratin tends to be lower for working farms,
poerticularly larger, higher sales farms that tend
to rent land for production purpeses, For
working farms choosing to retire larger parcels
of cropland into the CRP, tenure may be
important for at least twe reasons. First, it
may be sasier for the land awner to make the
decision to take land out of produoction for 10 te
15 years. Becond, the decigion to forege pro-
duction on relatively Iarge tracts of land that
could otherwise be used to produce crop
receipts may coincide with retirement plans,
or efforts to case out of production. Tf so, farm
operators easing inte retirement might be
expected to reduce their nse of rented land as
they decrease production (W

Tenurs may not be too imporiant with
respect to the decision to enroll smaller parcels
of land intg the worling-land componem of
the CRF because these conservation messuras
are usually compatible with ongoing crop
production objeetives. Enrcllment of noncon-
tignons, perhaps addly shaped, hard-tc-mao-
age parts of fields that can be modified by
ingtalling corrective or preventative conserva-
tion measures shounld not have o large effect
on production {e.g., center-pivot imrgated field
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perimeters). The working-land participation
decision is expected to correlate with pro-
duction objectives, but not with other factors
that may signal that an operator’s goals are
less oriented toward generating revenus from
production. Therefore, tenure is not expected
to be agsociated with the deciston to partici-
pate in the working-land CRP program. But,
for reasons above, tenure is hypothesized to be
positively correlated with the guantity of
cropland redred into the CRP, Relatively little
leased land is enrolled m the CRP,

The revenue from crop production as
a propettion of total prodvction revenue
(including livestock receipis) measares the
eifect of farm diversification on the participa-
tion decision, acres set aside, or acres allocated
to vegetaiive structures (REVCROP) (Lohr
and Park; Soule, Tegene, and Wiebhe). It iz
hypathesized that the share of total revenue
from crops will be positively related with the
decizion to participate in the land retirement
and working-land components of the CRP,
since to be eligible, land offered must have
heen proviously cropped. It is hypothesized
that the revenue shave from erop production
will have a positive relationship with the acres
supplied to the working-land CRP component
because installation of these vegetative struc-
tures iz usually consistent with production
objectives of crop farms. Operators who
sonsider revenue from orops to be important
with respect to income are also more likely to
have more eligible cropland that they ean
enroll, all else being equal. But retiring larger
parcels of land thet could otherwise produce
a crop is an unlikely management strategy for
working farms that depend more on erop
revene, 50 the orop revenue share of total
production revenue is notl expected to corre-
late with the supply of acres in the land
retirement component of the CRP.

Nonconservation government payments
may Also correlate with the decision to
participate in conservation programs (Chang
and Boisvert; Lynch, Hardie, and Parker).
Receipt of commodity payments may be
correlated with the decision to participate in
farm programs that promote good stewardship
practices. To test thiz hypothesis, per-acre
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receipts of nonconservetion government pay-
ments, which include Agiicuitural Marksting
Transiion Act, disaster payments, and joan
defisiency payments are included 1n the partic-
ipation and acreage supply models (GOVT).E

Farm Household Cheracteristior and Hwman
Cepital Variables

The off-farm ineome share of total honsehaold
income was included in the empirical models to
measure the relationship between nonfarm
income sources and the decision to participate
in the workmg-land or land retirement compa-
nents of CRE {OFFINC). The expected sign of
thiz vanable is ambiguous for working farms
participating in elther CRP eomponent. On
the one hand, for farms focused on agncul-
tural receipts for income, it wounld be reason-
ahle to anticipate that off-lfarm income wounld
be negatively associated with the degizion to
participate in a working-land CRP program,
agsuming Lthat the provisions associated with
thiz program appeal more to persons engaged
in production agricslture. On the other hand,
{or operators easing out of production, off-
farm income may supplement, and eventually
substitate for, income earned from farming. In
this case, off-farm income may be positively
eorrelated with the decision to participate in
the CRP land refirement component even if
operators are atill actively engaged in pro-
duction agticulture. Similar expectations hold
with respect to ecres supplied to land re-
tirement and Lo working-land structures.”
Years of farming experience (EXPERI
ENCE} was used to measure the effest of
human capitel and operater age on decisions
to participate in the CRP. Experience—the

“Because government payments are highly corre-
lated with farm %i=e, the sum of government payments
is normalized by the total eropland acres operated,

TWe refer Lo wotling-land struetures as wegetative
ptrucmres with the dual objective ol enhancmg aoil
productivity and incressing environmental benafits.
Thess streetures are usualty eompatible with emgoimg
crop production. That is, they are typically installad
along the margms of fields or in other difficult-to-farm
areds. Such strociurss include windbreak hedgerows,
tipatian taffers lenking sireams, contont strips, grass
filters or waterways, ic.
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number of years the operator had made farm
tnanagement decisions—was used rather than
operator age because this variable iz alse
a proxy for operatoer skill aod human capital,
It is hypothesized that more experienced
farmers are more likely to adopt working-land
conservation practices. The effect of operator
ape on the participation decision is also
measured using farming experience because
age and experience were significandy correlat-
ed (Pearson’s r = 0.67). Previous reserrch on
CEPF participetion has {ound that operators
approaching retirement may perceive land
retirement as a viable strategy to kesp ihe
farmetead while recciving some compensation
for retired land (Sullivan et al.). Thereforo, it 13
hypothesized that famming experence might
also positively relate to the decision to
participate in the land retirement component
of the CRP.

Edvcational attainment was wsed to mea-
sure the relationship betwesn human capital
and decisions to adopt conservaton prastiocs
{Lynch, Hardie, and Parker). Previous stodies
found that education is positively associated
with participation in conservalion programs
{Soule, Tegene, and Wicke), A dummy variable
was included n the participation and acreage
allocetion models indicating whether the oper-
ator had some college education (COLLEGE),
Tt is expected that educational attainment wall
be positvely correlated with the decision to
participrale in both the land retirement and
working-land components of the CRT, a5 well
as the quantity of aeres supplied,

Househeld structure may be an indicator
of the life stage of & farm household or
cperation or a measure of the human
respurces avallable to the farm operation.
There were no significant differences between
the numberz of houschelds with persons less
than 18 years old (HHI8} living wath opera-
tors of working farms participating in the
worldnp-land and land retirement camponents
of the CRP, However, working ferms, as
a proup, more freguently had persons under
the age of 18 living in the household than did
CRF participants that had ceased prowing
crops and livestock. If this variahle is nega-
uvely conrrelated with the decision to partici-
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pate in the jand retdrement component of the
CRP, thest it may imply that older honsebolds
witheut children pereeive the ORP lapd re-
tirement program as a way to position the
farmstead for retirement, ceteris paribus. On
ihe other hand, a significant positive relation-
ship might suggest that the land retirement
perticipation decision may be more related to
a {arm imanegement stratepy {1.c., retiring
marginal cropland to save input cosis} than
positioning the farm in anticipation of re-
tirament (i.e., easing out of prodociion).

Environmenial Characteristics

A hiphly eredible land index (fFEL, land with
erodibility indices =R8) wag wvsed to proxy
environmental sensitivity (Hetmlich). Thiz i
B countywide measare rather than one specific
ta the (eld or parcel enrclled in the CRP. The
measure is omly an approximaation of the
environmental sensitivity of land operated by
individual growers, but inclusion of this proxy
coniroiz for the fact that participants in the
tand retircment component of the CRP must
have eligible land, as measured by its Envi-
ronmental Benefit Index (EBI} score, to
participate.! We expect thiz variable to be
positively correlated with participation in the
land retirement component of CRP. However.
becanes working-land conservation atrucruras
service 8 wide array of environmental needs,
the expected sipn {or the workinp-land partic-
ipation decision is ambiguous.

A binary variable indicating whether the
cperator's farm was located next to water
sources or water bodies 15 also included in the
regressions (NEXTH2G), We expect this vari-
able to be positively correlated with the decision
to participate in both the land retirement and
working-land components of the CRP,

fLike other reacent studies leoking at the CRP
participation choice (Chang and Boisvert; Faroszew-
ski, Poe, and Boisvert; Lambert £t al ), ore use 3 county
agpregate hecause il weas the only available proxy for
envitentmentzl seasitivity, The ideal measure would bo
the envirpnrental benefit seores of each respondent
for each field, But becanse of (echnical problems and
confldentiality coneerns, CRP contract data are not
currently avelabls for ARMS respondants
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The effects of farm location were measured
nusing a sel of dummy vatiables nesociated with
the Econamic Ressarch Service's production
regions.® The Heartland (a region encompass-
ing Tewa, Ilinois, Indiana, western Ohio, &nd
nerthern Missouri) 15 used as the reference
region. The regional variables contral for
differences in land prices, access to farm
services, climate, &nd prowing seasons (Khan-
na). Effects of prozimity to metropolitan areas
and potential access to off-farm employment
apporinnities Are measared using a variable
indicating whether the farn was Jocated in

a county cateporized as metropolitan (AFET-
Rh,

Empirical Model for Warking Farm
Conservation Program Participation

We nse a bivanate probit regression to test—
holding other factors constant—ihe hypothe-
sized relationships between farm structure,
hounseheld and operator characteristics, and
CRFP participation. We assume that the pro-
ducer considers farm oulput an important
revenue source such that the uotility gained
from farming is greater than ceasing all
production. Operators are assumed to be
rational agenta that face a discrete choice to
porticipate in the CRP. The opcrator max-
imizes expected benefits from crop andfor
livestock production over a time horizon,
Therefore, the operater must weigh the costs
of foregoing potential returns {rom eropland
in return for a puaranteed payment over
a contractuel period. The operator may
choose to partivipate in the Jand retirement
component, the working-land component,
both components, or peithet component of
the CRYP. Because of data litnitations, we do
not obgerve the operators who would have
participated in the CRP had their land been
eligitle or had their bids been accepted. Tao
conduct this type of analysis would require
matching the CRP adminisirative filss with
ARMS respondents. Thus, the participation

"A descriplion of the BRS resowroe regons is
available at wow,ersusde powEmphasesfHarmany/
issuesfrespurasregionsirasouyratey ons, him.
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choice we observe i3 conditional upon the
opetator already having succesded in negoti-
ating a contract.””

If an operator snceessfully negatiates a con-
tract to retire cropland, he iz partially
compensated for establishing prasses, legumes,
trees, or other native vegetation on the parcel
and receives a per-acre rental payment for the
acrcage enrolled. If an operator chooses to
participate in the workingland program
commponett, then he iz compensated for the
inztallation of vegetative or other conserve-
tion-compatible structures and receives an
annual per-acte rental payment. An operatsr
may also participate in both program compo-
nents and recelve program benefits according-
ly.

We (ollow Khanna's notation used in her
study of technology adoption as the frame-
work {or our concepiual model. Let Uy be the
expected utility of producing crops andfor
hvestoclk for revenue but not participating in
the CRP, or ceasing all amicultural produc-
tion after enrolling farmland into the CRP
land retirement program. The operator parti-
cipates in the CRP workingland (WL) com-
ponent of the program if LM%y = Uy, — Up
= 0. The operator participates in the CRP
land retirement {LR) component of the pro-
gram if M*gy = Upg — Up > 0. The net
benefits from participating in the CRP work-
mi-land (U™*) or land retirement (L% z)
components are latent variables assumed to be
stochastic functions of vectors of observed
exogenons varables, Zyr and Zzp,

{1}

U = Zwipe + cpr and
s = Zonteg - B2R

where vy and vz g are unknown vestors of
coefficients and ggpy and 2 are normally
distributed random disturbances with mean
zero and variance ane. The abservabie choises

0 Menetheless, we can partially control for eligi-
bility with respect to EBT scares by including variabiles
that measure soil erodibility or othar phyaical featires
of the farm, such as proximity Lo streams, rivers, or
other water bodics. Bid offcr instruments are morc
chellenging to fmagine,
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{C) of the operater are Cpyp = 11 T*gyp = 0;
otherwise Cyy, = 0, 80d Crp = 1if LMy = O
otherwise Cpp = 0.

When the random factors influencing both
participation decizsions are not independent
because of uncbserved factors that could be
correlated with both decisions, then the
disturbances in Equation (1Y have a hivariate
normal distiibution with a mean vector of zero
and a covariance matrig,

E= (1 p).
g1
Thiz system of cquations is estimated maxi-

mizing the bivariate probit log likelihood
Mnection {Greene).

Empirical Model for Conservation
Arcreage Allocation

Acteage allocation models were estimated to
test, holding other factors constant, hypotheses
relating famm strueinre, houwsehold charactetis-
tics, and operator atiributes with cropland acres
eirolled in the CRP working-land and land
retirement components. The variables hvpothe-
gized to be associated with the wotrking-land and
land retirementi participation decisions are in-
cluded in boath acreaps supply functions. The
rental payment received per acre was also
incuded as an explanatory variable. The work-
ing-land and land tetirement acreage allocation
functions are first-order linear expansion
around an arbiirary function linking farm
structure end operator characteristics to acreage
supply decisions, duzerm = Xpree mbwes +
Ewrerr, where X i3 a matnx of exepsnous
variables incloding farm, opetator, and envi-
ronmental characteristics, and £ 45 2 randem
disturbanes with an unconditional distribaudon
of mean zero. If the acreaye allocation decisions
are correlated with the satne unobserved
attributes of the aperator as the participation
decisions, the eovariance between the g'sand E's
iz not zero. This implies the subgroups are not
randomly drawn from the population of
tespondents. Double-selectivity, or Heckman-
type treatment effect mode]s have been used to
attend Lo the selectivity bias resulling from such
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interactions (Fishe, Trost, and Lurig; Khenna;
Tunali). We employed these techmigues, but
found that varlance estimation of the sob-
groups was suspect because of the reduced
sample fize of the workinp-land, land retire-
ment, and dual-component parucipanta. This
effect is not uncommon when delete-a-gronp
jackknife estimators are used to estimate
vanancss in complex survey subsamples. De-
lete-a-group jacklmife vanance estimators for
subproups based on survey sample weighis
calibrated 1o [arger populations may perform
poorly {Kott). Therelore, we uzed a bivariate
censored Tegressionn (Lee) to estimate the
working-land and land retirement acreage
supply equations simultanescusly. Thiz allowed
us to (1} use the full sample in our regressions
and (2) test whether the acreage allocation
deciatons to land retirement and working-land
structures were correlated,

Besnlts and Disrussion

Univariate Comparisons of CRP Participants
and Nomparticiparis

Previous research onm CRP participants has
shown that applicants who cease farming
following enroliment in the progrem heve very
different characteristics than participants who
continue farming (Sullivan et al.). The dizstinc-
tion deoes not necessarily reflect the amount of
land envolled {1.e., participants enroiling crop-
land inte the prograrm often cannot enzoll all or
even most of their farmland becavse of its
envirenmental benefits ranking). Rather, it
highlights whether conservation program pay-
ments have replaced comunodity receipts or
supplement revenue from erop and livestock
sales, We used univariate r-tesis to compare
fartn stroeture, household characteriatics, and
operator attributes of CRP participants who
reported no revenue from erop or lvestock
production, working farm CRF participants
with cropland enrolled in the land retirement or
working-land cotmponents, and larm house-
holds that cannot or chose not to participate in
CRF {Tahble 1).

In 2001, of the roughly 2 million farm
homscholds, 12%% were enrolled in the CRP,
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Muost of these participants (60%) reporied no
production of erops or livestock for sale.
These respondents were typically older than
those operating working farms and participat-
ing in the CRP and less frequently had
children under the age of 18 i the household.
Tenure {the ratio of owned land to operated
acres) wag also highest for CRP participants
that had ceased preduction. The share of
household ineome [rom off-farm sources was
also somewhat higher for thia group relative to
other CRP participants. On average, working
farms participating in either the land retire-
ment or the working-land components of CRP
relied less on off-farm income sourees (73%
and 60% of income, respectively) than did
nonparticipants (83% of income), or CRP
participants that bad chosen to cecase pro-
duction {85% of income).

Crop sales as a propovtion of total famm
revenue were higher for CRP participants with
land enroiled in the working-land component of
the program. On average working farms
enrolled in either compenent of the CRP were
larger than nonparticipant {arms, and CRP
participants reporiing no farm production,
While many CRP participants may use the
prograin to ease into retirement, enrolling land
into the CRP might be & reasonable land-use
strategy for Jarger fArm operations that are
presumably more focused on farm profitability
conesrns. Farms participating in the working-
land component of the CRP recefved, on
BVETAEE. IOMe government payments per crop-
land acre (including Agricuitural Marketing
Transition Payments, Loan Deficiency Pay-
ments, and disaster payments) than all other
farms. CRP per-acre rontal paymenis for farms
inatalling working-land structures were also
higher (at $113 per mcre) than they were for
ather CRP participants, reflecting the advanta-
geous provisions of the continuous signup CRP
with respect to the installation and maintenance
of high-pricrity conseirvation structures,

Participafion Modsel
There is reason to suspeet that cropland acres,

or measure of farm size, and tenure may not
be exogencous variables in these eqguations.
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Revenue from crop production may not be
exopenons as well, gince it is tied to cropland
acres. Chang and Boisvert also found that the
decision 1o participate in CRP by farms
{focusing on crop producer: only) 15 made
Jointly with the decision to work off farm. The
variahle we wuse to control for program
eligibility, HEL, could be endopencus il it is
tied to haw much land is cultivated in a county,
Lagtly, sovernment payments are potentially
endogenous since many of the payments
received are dependent vwpon base acres
enrolled.

We used the Rivers-Vuong method to test
whether these wvariables were exogenous
{Wooldridge). The (joint) mull hypothesis is
that these variables are cxapenous, The Type 1
error rate of the multiple tests for exogeneity
were adjusted using Bonferroni's procedurs
(Mittelhammer, Judge. and Miller), At o« =
10%%, with five restrictions in each eguation,
the comected significapce level for the veri-
ables hypothesized to be exogenons is F =
0.02. For the land retirement participation
equation, the coefficients associated with
tenure, cropland mcres, cTop revenus, goverh-
ment payments, HEL, and the share of ofi-
farm inceome as & proporton of total house-
hold income were not significantly different
from zero (F = 0.98, 0.58, 0.52, 0.67, 0,83, and
0.753, respectively). For the working-land
participation equation, the coefficients associ-
atad with cropland acres, tenure, crop revenue,
government payments, SFEL, the off-farm
incomeftatal homsshold income ratio, and
tenure were not sipnificant (P = 0.69, 0.39,
0.41, .05, and 0,49, respectively). Therefore,
we fail to reject the oull hypothesis that these
variables are exogenous,’!

" The instruments included all sxagsnous variables
in the participation equations, along with edditicoal,
eoumty-Ievel instroments: the share of the workforce
emplayed in mantlfacturing in 206, the share of the
workforce employed in the serdes sesor to 2000,
population density, B binary worinble ndieating
whather the county experienced a population loss
betwezn 1920 and 2000, and & natural amenity index
(MeGranahan) a3 & proxy for scenic attributes and
reercational potential associated with the county,
Economic aector information was obioined from the
Burcau of Ecomomic Analysis,
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Estimates of the panticipation model are
presented in Table 2. We focus our dizcussion
on the factors that were significantly correlat-
ed with the workingland and land retirernant
participation decistons. The positive sign of
the disturbance term (p) soggesis that other
omitted farm characteriatics or personal attri-
butes weie positively cerreiated with the
decisgion 1o participate in both program
components (p = (.66, Wald test = 207, df
= 1). That is, holding other factors canstant,
the decision by working farm operators to
participate in the CRP land retiverment com-
ponent appears to be positively related 1o that
of participating in the working-land compo-
nenl. For the working farms participating in
the CEP, this seems plausible for 1wo reagons,
First, working farms partdcipating in the CRP
tend to operate, om average, more cropland
than the typical farm. Because of their size,
they are more likely to operate farmland
suitable for both compeoments of the CRP.
Operators who enjoy the henefits of one
component of the program may alse be more
inclined to enroll land in the oiher component
of the program. Second, the premiums paid on
land enrolled through the continuous signup
CRP could encourage profit maximizing
operations to sphit their enrcllment. Reim-
bursement for eligible working-land practices
that make good business sense conld be
maximized through the continvous signup
program, while other marginal (but environ-
mentally sensitive) cropland that iz not eligible
for coatinuons sipnup eould be retired
through the general signup program.

The hypathesis that erop revenue (RE-
VORGP was positvely associated with the
decision o participate in the CRP working-
land esmponeant was tenable, but crop revenue
had no relation with ithe land retivement
porticipation decision. This suppests that
farme relying on crop revenue as an income
souree may find installation of working-land
structures more compatible with their conser-
vation and farm operation objectives than
retiring eropland from production. Tt may alan
be inferred that farms more oriented toward
crop production are more likely to participate
in the working-land CRP component (Le.,
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Table 2, Bivariate Probit Results of the CRP Land Retirement and Working-Land

Participation Equations

Land Retiroment CRP Partisipants

Working-Land CRP Participants

Variable Estimate (7-test)' Elasticity? Estimate (t-test) Elasticity
REEVCROFP 0,423 (1.60) 3.58 0,700 (2.55) 0.82
TENURE 0.588 (3.73) 17.17 0.337 {0.95) 0.28
CROPLAND 0.325 {3,604} 1.46 0.261 (1.17} .14
HEL L&da (273 4 [ —NOT7 (-4 = (3.8
COLLEGE 0171 (1.2 1.48 0.042 {0,200 0.1
HHIg 0.301 (3.0d) ERL =003 (—0.15) —0.01
EXPERIENCE! 0993 (219 8.31 0.972 {1 2% 0.35
FOVT —0.001 {—0.54) —0.35 4 10 0.03
MNEXTHX 0,287 (260} 4,14 0239 (1.40 0,12
OFEING —=0.314 {(=1.TX) =-11.25 = 0.608 (—1.26) =063
METRO —0.137 {—1.35} 218 —=0.374 (—0,75) —{.13
CONSTANT —2.613 {—9.50) —1.884 (200}

p 0.566 {4.95)

Log lkelihood — 384,051

WcFadden's B* 0.14

Sarnple size (farms)® 305 {74,335) 155 [44,265)

' ptests are in pRrenieses, fteata pre caloulated ueing jaekkouled standnard errors, Criticnl values Bor t-teats a1 the 5%, 10% and
15% ars 2,14, 1,76, and 1.52, reapectively, Blagticities pre chlenlrted pnder the seenarlos Priland retitement is 1, Waorking land

it 0, and Pe(Lland retifoment ia O, Worldng land is ]).

* Elnsticitles wore caloulated e the mean of the elasticity ovaluated for eech eapondent 1n sach proup

¥ In thousnnds,
* It hundreds,

4 Bnmple sire total; A s 3,332 vabbke abservations (2,012,129 farms).
Coefficients for the regional dummy veriables are gvailable on roguest

Bourea: 2001 ARMS, phase TII, version §.

inatall grass filters, contour strips, etc.) than
arc farms relying more on revenue from
livestock production. This seems to be consis-
tent with the overall emphasis of the CRP,
since pastureland is generally not eligible for
enrollment. This finding is also consistent with
expectations about working farms, since re-
tiring cropland from production does not
neceszarily coincide with the goal of producing
crops for revernue. Nonetheless, the absence of
a negative relationship suggests that for some
wortking farms, reliance on revenue from crop
production i congsistent with taking land out
of production throuph CRP's land retirement
component.

Tenure {TENURE)}, the retioc of land
owned to total acres operated, was positively
assaciated with the decision to participate in
the CRP land retirement component, Tenure
was unrelated to the decision to participate in
the working-land component of the program.

Holding other factors constant, working farms
that own more of their land are likely to find
land retirement through CRP more appealing
than working farmis thac rent more of the
farmland they operate, This finding is consis-
tent with the hypothesis that it may be casier
for an owner/operater to make long-term
land-use decisions regarding productive crop-
land acres than it iz for g tenant farmer. The
positive relation of tenure with partdcipation
in the Japd retirement component may also
reflect the transition out of farming teward
retirement. Crperators approaching retirement
that have sealed down production by renting
less land may perceive enrollment of cropland
as & retirement strategy. But temure is less
likely to be importent in the decision to
participate in woerking-land programs, sincs
such enrollments tend to be small and are less
likely to radically alter farm profitability. This
makes landlord-tenant negotiations over land-



164

use decisions potentially easier. And, in the
event that enrollment affects the efficient use
of remaining farm assets, additional land can
often be rented by the operator.

Helding other factors constant, farm size,
ms mmeasnred by cropland acres operated
{CROPLAND), was positively related with
the decision to participate in the CRP land
retirtcment component. However, farm size
was unrelated to the decizsion to participate in
the CRP working-land component. Thiz also
seems to be congistent with the finding that
farger farma hiave more flexibility with respect
to land-use decisions in the context of retinmg
reladively larpe portions of marginal eropland
from production.

Household nand operator characteristics
asgociated with the desision to participate in
the CRP land retirement component were
househald composition (FHIE) and operator
experience [EXYPERIENCE). These factors
were not ootrelated with the decision to
participate in the working-land compooent
of the program. These results may appear
gomewhat af odds with other studiesz that
found many CRP land retirement participants
to be retired, or approaching retirement (e.g.,
Sullivan et al.), However, bacanse the focus is
an working farms, the sample includes a mixed
distribution of farms with operaters who may
be approaching retirement or who may stll be
raising families and consider farming an
important goal. All else equal, operators with
children under the age of 18 living with thern
were maore likely te parbicipate in the CRP
land retirement component. For farmers de-
ciding to participate in the Jand retirement
program, fArming experience was positively
reiated to the land retivement partHoipation
decision,

The apgregated, county-level meastre of
environmental gensitivity (HEL) was positive-
Yy agsocizted with the decision to use the CRP
to retire cropland. In the case of the working-
land participeiion decision, the case iz lese
clear. The lack of association may be because
there is not a selection process conditional on
ERI scores for the workinpg-land CRP compo-
nent. [n addition, the site-specific conditions
addreszable through working-land structures
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may be unrelated io the countywide measure
of erodibility used m the model. Given the
proxy nsed heve, the hypothesis that aperators
located in counties with highly erodible land
are mote likely to participate in the CRP
working-land component is not tenable. Prox-
imity of the farmstead to a water body was
also positively related to the land retirement
participation decision, but not to the working-
land participation decision, This variable may
be capturing the expected water quality
benefits of taking land out of production.

In sum, there were fewer farm sirnclore and
housshold attributes that were related to the
decision to participate in the workingJand
eomponent of the CRP. This result may also
be an artifact of the data, The nurnber of farms
participating in the working-land component
of the CRF was small relative to the number
participating in the program’s land retirement
component. The option to enroll land m the
worldng-land component was not available to
growers until 1997 With this in mind, the 2001
ARME sample only covers three continuens
signup periods (14, 17, and 19), whereas many
more signup periods are mcluded for growers
that successfully enrolled in the land retirement
component of the program.

Aecreage dHorcation Model

The Smith-Blundell procedure was used to test
whether eropland acres, tehure, and off-Famn
mecome were endogenous in the land retire-
ment and wotrking-land actcage supply equa-
tivns {Wooldridge). The Bonferroni procedure
was used to adjust probabilities associated
with f-tests. For the land retirement equation,
the null hypothesiz that cropland acres,
tenure, pgovernmenl payments, HEL, crop
revenue, and off-farm income were exopenous
could not be rejected at the 10% level (P =
0.41. D.ER, 0467, 0.99, 0.55 and 0.28, rs-
spectively). For the working-land acreage
supply equation, the null hypothesis of exo-
geneity could not be rajectad for the variables
presumed to be exegenous (P = 0.34, 0.62,
0.34, 0.67, 0.82, and 0.96 for cropland, tenure,
government payments, HEL, crop revenue,
and the off-farm income ratio, respectively).
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The correlation between the acreage supply
equations was positive, but not sipnificant at
the 10% level {p = 0.11, Wald test = 2.89, df
= 1. Onece the decizion is made to participate
in the CRP, and if the operator participates in
both components, the hypothesis that acres
supplied to both propgram compeonents are
correlated is not tenable (Table 3). This may
not be too surpriging since the provisions of
each program are guite distinct from oos
another.

CRP per-acre payments {CRPPMT) were
positively related with the acres supplied to the
land retirement CRP component.'? Per-acre
payments also exhibited a positive relationship
with the workingland CRP component, but
the relationship was not significant. The
magnitude of the elasticity assosiated with
conservatinn AcTes was greater than unity
{1766).1%1* The mapnimde of this elasricity
was due to the skewed distribution of acres
enrolled into the land retirement component
and the per-acre payments received for those
acres. Some farms had enrolied very few acres
but received large rental payments, perheps
reflecting efforts to conserve critical, rare, or
endanpered habitats. When evaluated at the
median, the price elasticity was 1.27.

1*Thiz is in cootrast to the nepative relationship
meported by sume siudies in the litcrature (Fleming;
Guoodwin and Mishra), Since we ars oemsing only en
warking larms and have separated eonttnens 8ighup
and pgemeral signup enrollments, we heve removad
maost of the eonflounding factors that mey have
distorted the price-quantity eupply reladonsldps found
in praviens studiea.

Y The price elasticity as usad here should not be
confused with producer response to econommic returms,
or the payment fcas the producer’s opportunity cost of
lost production. Acreags yesponae in this casc may bo
quite differant than the response (0 3 percenlage
increass (or decrease) acress the board in rental rates.
Additionally, elasticities ar= vsvaliy understood Lo
irnply causation. Given thc cross-sectional nature of
our data, we repott them only as a point of reference

"The enrollment desision iz a joint decision
between the producer (to offer land) and the federal
government {to acecpt the offer). To this context, the
terrn acreage response wonld represent more than just
the producer’s response to price, The first step toward
tnodeling this process would requive information
about bid and offer pricas. Unfortunately, these daia
are not cureently availabls,
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The only variable that was significantly
correlated with the working-land acreape
supply ¢quation was off-farm income as
a proportion of total howsehold ineome, OFf-
farm incomne was negatively associated wath
the acres supplied to working-land conserva-
lion structures, This result is eonsistent with
the hypothesis that farms relying more on
income from farming mav find working-land
conservation practices mare compatible with
management practices that matimize profit
frewm farming, or are compatible with cngoing
production goals (e.g., El-Osta, Mishra, and
Ahearn). In contrast, farm honseholds that
work on and off the farm may be less inclined
to nndertake conservation practices that don‘t
save time or have clear and immedinte onsite
benefits,

Farm size (CROPLAND) was positively
correlated with the number of acres enrolled
into the CRP land retirement component. The
elasticity of the variable was 1.98. It appears
that as farms grow in size, they are likely to
enroll more land ints the CRP, even after
adjusting for the amount of lapd they control.

Land retirement and working-land CRP
acres were combined in o sensitivity repression
{Tabie 3), The same procedure was applied to
test whether the hypothesized variables were
exogenous. The null hypothesis of exogeneity
could not be refected at the 104 level for any
of these varjables, The eombined resnlts were
sitnilar to the censored bivariate results for the
land retirement equation: per-acrs CRE pay-
ments, crops as the primary production focus.
and farm size were positively associated with
the total acres enrolled into the CRP. Oper-
ator experience was also positively correlated
with totel acres supplied 10 the CRP,

Conclusions

Farm operators and landowners have hittle
private incentive to adept conservation farm-
ing practices that do not have onsite benefits
in terms of soil quality or input savings.
Conservation programs can help eligible farm-
ers overcome short-ter funding constraints
or offset the cost of foregone production
associated with the adaption of conservation



Table 3. Bivariate Tobit Marginal Effects and Elasticities of Acreage Supply Equations for Farms Reporting Crop or Livestock Sales,
2001 ARMS

Land Retirement Working Land All CRFP Acres
Yariable Dlursinal Effect f-test'  Elasticity® Magginal Effect  r-lest Elasticity bdarpinal Efcct st Elasticity
CRPEMT 0207 3.54 15327 0.056 1.46 3.90 0.272 2.59 1766
REVCROFP 4.538 2.97 227 2.322 1.11 1.08 £.349 1.90 2.83
TENURE 3.353 1.20 1.11 —1.7%2 27 -{1.5% 1.618 0.25 (.48
CROPLAND® 5.048 1.9% 217 1.18% (&2 a4 7057 102 133
HEL —0.207 —0.02 ={L{H .803 .31 Q.40 2005 .25 ni?
EXPERIENCE" T.003 1.08 1.2 14150 1.64 2.56 19025 244 256
NEXTHZ 1.678 1.0] .57 1.381 2,70 047 3003 0.3 0,85
COVTEMT —0.00% —060 —{1.2% —0.001 —{.08 —{.01 —0.013 —0.30 —0.38
QFFINC —2.839 —1.10 ~1.10 —1.726 -~ 1.BD —0.45 - 3424 —1.52 —1.19
COLLEGE —0N.392 L —0.07 0644 .52 005 —0.i83 —0.11 .03
FEEFTS 1.673 0.91 0.32 2031 0.69 0.32 2.66% 0.52 0.
METRG —2.21 —0.24 —{1.41 —1.22 —0.07 —Q.002 —1.43 —1 .0 —0.23
CONSTANT —2100.17 —1.35 —B10.24 -3.21 0313582 4.53
o 329,37 AL G43.40 L.11 375.50 348
P 0.1 1.1}
Log likclihoud —1,221,582 —1,13211%
McFadden's AT 0.13 13
Sample size (farmoa} 5,332 (2012129

1 Crtical valees for t—tost ab the 5%, M, and 1350 are 2140, 170, and 1.52, mspectively.

* Blasticitics were calculated s the mean of the elasticity ovaluaied for cuch fespondent in each group.
* In thousands.

* In huzdreds,
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structural practices, With prasage of the 2002
Farm Bill, increazed emphasiz was placed on
working-Jand conservation programs. With
recent inierest in green payments, more
conservation paymenis may be channeled to
working farms in the future.

The objectives of this article were to (1)
compare the farm structure and household
characteristics of worlang farma participating
in the land tetirernent and working-land
components of the CRP with other farms
and (2} supplement these compansons with
ceteris paribus associations. Based on previous
rescarch, the presumption i3 that land re-
tirement conservation progrems and working-
fand conservation progratas scrve different
types of farms. And while this is certainly true
when working farms and fanm houscholds
that have ceased production are lumped
togather, land retirement need not sigmal
retfrement from production agricoliure. Wear-
l¥ 40% of the participants in the CRP remain
engaped in agrienltural produoction following
enrollment.

When working farms f{presumably the
target of any future preen pavments) are
congidered separately, far fewer sipnificant
differences exist between participants in land
retirement and working-land programs.
Whether the goal is to take marginal cropland
out of production, diversify the operation to
inclode hunting ar scenic vicwing, address
conservation compliance coneerns, or reducs
variability in farm returns, for farme of all
gizes land refirement may be an mtestal part
of a working-land approach to conservation.

While participants in working-land pro-
prams are generally more similar to their
working farm counnterparts in traditional land
retirement programs than they are o non-
participants and farms that have ceased pro-
duction, factors assostated with the decision to
participate and the extent of participation (as
measured by acreaps enrolled) may differ
between the two programs. Tarm operators
mterested in redueing their focus on income
from farming (either io retire or to pursue
ather opportunities) are likely te find land
retirement far more attractive than working-
land programs. On the other hand, experi-
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enced farm operators focused om agncultural
praduction mey find that working-land pro-
grams best serve their geals.'! If future
conservation efforts foeus on influencing the
farming practices of worldng farms, both land
retirement and working-land programs appear
to have a role,

This research 15 only a first step toward
understanding the characteristics of working
farms paticipating in the land retirement and
working-land components of the CRP
particular and participatien in working-land
conservation programs in general. Our empir-
ical models are nol withour prablems, and the
results should be kept in perspective. On the
one hand, our findings are only descriptive
accounts. We cannot tmake any assertions
about causality becase, In most cases, the
decision to participate in the CRP occurred
long before respondents were interviewsd
about their farm enterprises. Future analyses
using the ARMS to analyze CRP participation
might comsider using acres enrolled or the
participation decision as the explonans instead
of the explicandwm. Such an approach could
potentially evaluate the impaet of program
participation decisions made in previous years
on current farm management practices. Sec-
andly, the tests we nsed for exogeneity have no
plternative hypotheses. Failing to reject the
null hypothesis of exogeneity does not neces-
garily imply the variahles we tested are nol
endogenous according to economic logie 't
Finaliy, our regression results rely heavily on
normality assumptions. If the assumption is
not maintained, regression coefficients may be

""In addibon to appealing to difforent types of
farm households, land retirement and working-land
programe can have different environmental impacts.
Retiring contipusus ficlds from production may pro-
vide a broader array of environmetal bencfits than is
easily accomplished through working-land conserva-
tion structures (Maufler; Warner et al.),

"*1n addition, ety test for exopeneity implics that
the researcher 15 willing to asswme {or 1t able to
identify) inatruinents that are exogenous (Freedman).
But even if the nul] hypothews of exogencity is
rejected, associmtions between variabies ean still be
dizcussed, and the hypothesis cen be legted as to the
importance ol these assoclations {Cameron and
Trrvedi, p. 954,
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inconsisient. But with thess caveats 1 mind,
and without recourse to alternative bivariate
censored or limited dependent-variable models
free of distributional assumptions and capable
ol accommodating large complex surveys like
ARMEY gur results shed some light on the
associations between farm structure and
household characteristics of working farms
and their participation in warking-land and
land retirement programs.

[ Recetved Felrwary 2008; decepted July 2006,
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