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Preface 

This text is the product of a national symposium convened in Colum
bu , Ohio, on March 1-2, 1989. The symposium was sponsored by the North 
Central Region Research Committee-149; the North Central Region Research 
Committee-Ill; the Farm Foundation; the Soil Conservation Service, U.S. 
Department of Agriculture; and the U.S. Environmental Protection Agency. 
The contributions of these sponsors are greatly appreciated. 

The primary objective of the symposium was to provide a forum for the 
presentation and discussion of research findings on problems associated 
with implementing the Conservation Title of the Food Security Act of 1985. 
Papers were commissioned from a variety of regions in the United States 
and by re earchers from various disciplines. 

The text begins with an outline of the various components of the Con
servation Title. Present implementation procedures and policies are dis
cussed. The history of conservation programs in the United States is followed 
by a summary of some of the problems associated with implementing the 
Conservation Title. Ba ically, contributors conclude that implementation 
of the Conservation Title is an evolutionary process that is not yet complete. 

The econd section is devoted to the assessment of the macro-level eco
nomic impacts of Conservation Title programs, with particular emphasis 
on the Con ervation Reserve Program. Evidence provided by the contrib
utor suggests that the Conservation Title programs have positive and nega
tive impacts and that the impacts are not evenly distributed geographically. 

The third ection focuses on the micro-level economic impacts of Con
ervation Title programs. The studies reported 1n this section graphically 

Xlll 
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demonstrate the potentially adverse impacts of Conservation Title programs 
on local , regional , and state populations. The papers in this section sug
gest that conservation programs should be integrated with nonmetropolitan , 
community, and regional development programs. 

The fourth section focuses on factors that facilitate and impede participa
tion in Conservation Title programs. A variety of variables are discussed 
from the perspective of economics and sociology. The findings reported 
strongly suggest that effective implementation of complex conservation 
legislation, uch as the Conservation Title, is extremely difficult and ex-. 
pensive. 

The fifth section examines the contributions made by Conservation Title 
programs to wildlife habitat and production. Presenters conclude that Con
servation Title programs have enhanced wildlife habitat and production. 
They also argue that the potential exists for considerable improvement in 
wildlife habitat as additional land is enrolled in set-aside programs and 
as other components of the Conservation Title are implemented. 

The sixth section looks at future directions for soil and water con erva
tion in the United States. The contributors anticipate the maintenance of 
con ervation programs designed to remove highly erodible land from crop 
production by the use of economic incentives. Regulatory approaches are 
recognized as legitimate but not preferred. 

The last chapter synthesizes the contributions made by various authors. 
Broad policy issues are identified and a research agenda to address them 
is offered for consideration . Contributions by physical and social scien
tists will be required to address adequately the research issues discussed. 

Ted L. Napier 
Ohio State University 



An Historical Perspective 
of the Conservation Title 





1 
The Conservation Title 
of the Food Security Act 
of 1985: An Overview 
Ted L. Napier 

Passage of the Conservation Title as an element of the Food Security 
Act of 1985 prompted many natural resources specialists to label it the most 
ignificant environmental legislation enacted in U.S. history. Academicians, 

conservationists, and politicians predicted that the title would revolutionize 
soil and water conservation efforts in the United States. 

While there is justification for this enthusiasm, it must be recognized 
that well-intended legislation may not achieve intended objectives; in fact , 
such legislation may produce unintended consequences that are not desirable 
for specific segments of society. Therefore, national environmental policies, 
such as the Conservation Title, should be examined carefully to determine 
\Vhat the probabilities are that the expected outcomes will be achieved . 

Basic Components of the Conservation Title 

The Conservation Title consists of four basic programs: the Conserva
tion Reserve, conservation compliance, sodbuster, and swampbuster.1 Each 
of these programs is designed to achieve a specific objective, but the pur
pose of the entire title is to provide a comprehensive set of environmental 
policies to guide national soil and water conservation efforts. 

The Conservation Reserve Program. The Conservation Reserve Program 
(CRP) was created to achieve multiple objectives: conservation of soil re-

1Dan1el Conrad, Soil Conservation Service, Columbus, Ohio, provided information about 
recent changes 1n 1mplementat1on procedures for specific Conservation Title programs 

3 
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ource , reduction of urplu tocks of agricultural products , enhanceme nt 
of wildlife habitat , and maintenance of farm income. While it may be lm
pos ible to achieve all of the e goal with a ingle program (I), the legi lative 
intent wa to accompli h everal objective unultaneou ly. 

The goal of CRP is to retire 45 mill ion acre of highly e rodible c ropland 
from agricultural production for a period of 10 years. Cropland i defined 
a any land that wa in crop production two of the five year between 1981 
and 1985. . 

Landowner who enroll land in the CRP receive an annual rent from 
the U. S. Department of Agriculture (USDA). The amount of re nt pe r acre 
i agreed upon at the inception of the contract period . Highly e rodible land 
mu t con titute at lea t one-third of a field or a minimum of 50 acre to 
qualify fo r inclusion in the program . All highly e rodible land 1 eligible 
for inclu ion in the CRP, but no mo re than 25 pe rcent of the c ropland 1n 
a ing le county may be e nrolled . 

Land i e nrolled in the CRP u ing the de ignation of highly erodible 
field . To be defined a highly erodible, a field must ati fy one or more 
of the fo llowing condition : (1) land with an e rosion index of 8 or greater 
and an annual o il lo of T (tole rance) or more; (2) land 1n capability 
cla VI , VII , o r VIII ; (3) land in capability cla II through V with an 
annual o il lo of 3T o r more; ( 4) land in capability cla s II through V 
with an annual o il lo of 2T or more and gully ero ion ; and (5) land 
1n capabili ty clas II through V with an annual oil lo of 2T or more 
and a landowner who i willing to plant tree on the enrolled land. T he 
definition ha changed con iderably from the 3T cr1ter1on u ed early 1n 
the program . 

Some land not cla ified a highly e rodible may al o be enrolled 1n the 
C RP. Land area 66 feet to 99 feet wide along treams or wetland may 
be enrolled a fil ter trip even though the land i not ubJect to ero 10n 
The purpo e of fil ter trip 1 to trap ed1ment and farm chemical 

tran ported from highly erodible land. 
Farmed wetland may al o be enrolled in the C RP a of Ja nuary 1989, 

eYen though the land may not be ubJect to e ro ion. Farmed wetland are 
former v.etland that are cropped periodically as weather conditions permit. 

Land ubJect to cour ero ion may al o be enrolled m the CRP even though 
uch land may not be defined as highly erodible Land adJacent to treams 

ma) be e\erely eroded by treamflow dunng floods Whole field or 
"redefined field " ma1 be enrolled 1n the CRP to prevent th1 t1pe of ero-
1on 1te determ1nat1on of the land eligible for inclu 10n must be made 

before the cour-prone land can be bid into the CRP program. 
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Land enrolled in the CRP must be protected by groundcover. Tree and 
shrub planting are encouraged, but grass cover is acceptable. The federal 
government will pay 50 percent of the initial costs of establishing ground
cover, but will not pay for maintenance.2 Mowing is permitted to control 
weeds, and spraying for insect pests is acceptable. 

Agricultural products cannot be produced on CRP land for the duration 
of the contract period. Hay may be harvested under crisis situations, such 
as the drought of 1988, but only with the authorization of the secretary 
of agriculture. In certain situations the secretary of agriculture may authorize 
c rop production on CRP land, but the land released from the CRP must 
be cultivated in a manner that satisfies the conditions of conservation com
pliance and sodbuster provisions. CRP rental payments are reduced on a 
formula basis when revenues are generated from crop production on enrolled 
land. The issue of who assumes the costs of re-establishing groundcover 
on CRP land used for authorized crop production has not been clarified 
because row-crop production on set-aside land has not been authorized to 
date. Trees grown on CRP land may be harvested for commercial use. This 
action was taken to encourage tree planting. 

A number of requirements were established to determine eligibility for 
participation in the CRP. The first requirement is that a person desiring 
to enroll land in the program must demonstrate his or her right to retire 
land from crop production for an extended time period. Landowners qualify 
to do so unless they are encumbered by leasing arrangements with tenants. 
Tenants may enter into contracts to retire cropland, assuming they have 
controlled the land to be enrolled for 10 years prior to the date of the bid 
submission. 

Persons qualified to enroll highly erodible land in the program are re
quired to submit bids. The bids submitted are evaluated and a decision is 
made to accept or reject each. If a bid is accepted, a contract is written 
that specifies the conditions of the agreement. 

CRP agreements are binding for the duration of the contracts, even when 
enrolled land is transferred to a new owner. A new landowner may rene
gotiate certain aspects of the contract but must comply with the agreement. 
A new owner may request revision of practices used on the land, changes 
in groundcover, and modifications in scheduling of groundcover applica-

2Lack of cost-sharing for maintenance of groundcover on CRP acres will significantly affect 
landowners' willingness to enroll land in filter strips. Filter strips require extensive 
maintenance to remain effective in reducing erosion . When landowners learn of the main
tenance costs associated with filter strips, they will likely be reluctant to enroll land in 
the program unless the rental fees reflect maintenance costs. 
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tion or mowing of enrolled land, but he or he cannot renegotiate annual 
rental fee . Di tribution of CRP rents among owner and tenants may al o 
be renegotiated by new owners becau e they have never had the land in 
owner-tenant agreements. Any changes in the origmal contracts mu t be 
approved by the county Agricultural Stabilization and Con ervat1on Ser
vice (ASCS) committee. The per on who o riginally entered into the con
tract i re pon ible for any penaltie for violation cf CRP agreements, 
however, the new owner receive CRP rents. 

CRP agreements are con idered void 1f the original landowner( ) who 
entered into the contract die . All owner who igned the or1g1nal contract 
mu t be decea ed for the contract to be declared void. The e tate of decea ed 
per on 1 not encumbered with the original CRP lea 1ng arrangement. 

The federal government e tabl1 he upper bounds on rents for each bid
ding period. Bid above the cap are not accepted Special bid pool may 
be created for pecific area or producer group that may exceed established 
cap , but th1 action require approval by the ecretary of agriculture 

After the ixth round of bidding, the cap became trongly influenced 
by local rent value . CRP rental fee cannot exceed local land rents This 
1 to minimize di rupt1on of local rental markets. 

Tenant rights to land enrolled in the CRP are protected by program im
plementation procedure Landowner mu t hare CRP rents with tenant 
when there have been written or oral owner-tenant agreements There are 
no tandard1zed rule for divi 10n of rental fee among owner and renters. 
however. the tenant mu t release the land for enrollment in the program. 
The ov. ner and tenant engage 1n bargaining to determine the d1str1bution 

of the CRP rent 
Penalt1e e tabl1 hed for v 1olat1on of CRP contracts are ubstantial V1ola

uon of CRP contracts can re ult 1n the loss of acce to a variety of farm 
program uch a pnce upport program . government crop 1n urance. 
Farmer Home Adm1n1 tratlon loan , Commodity Credit Corporation 
to rage loan . farm to rage loan . and CRP pa, ments 3 Violators may also 

be required to return CRP rental fee plu interest and monies contributed 
tor co t- haring of groundco\er expen e 

About 15 percent of all CRP contracts v. ill be random!, validated for 
compliance \ 1a field check b) 011 Conservation ervice (SCS per on-

3The probab1lit) that Conservation Title pr- grdms v. ill achieve their ~tated obJecuves 1s 
str ng· influenced b) c.he continuance of LSDA fann programs and the future v1ab1lll) 
ot S agr c.u·cJre. If the agncultural sector h u d increase its economic v1ab1Jny substan
ua. . .., .ind l SDA. fann programs should be abolished or sub.scanualJ) reduced. few 1ncen
tJ\e "111 rt:r::a.n for landm\'ners to compl) v. 1th Conservation Title program requirements 
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nel each year. SCS field staff members will visit the land selected for evalua
tion and determine whether or not the land is in compliance with the con
tract. SCS staff members will report their findings to ASCS. If there are 
violations, ASCS will inform landowners that they will not be eligible for 
participation in USDA programs for that year. The CRP participant may 
become eligible for USDA programs the following year if he or she com
plies with contractual agreements. 

Conservation Compliance. The conservation compliance provision of the 
Conservation Title basically states that owners of highly erodible land must 
have an approved farm conservation plan developed by January 1, 1990, 
and have that plan fully implemented by January 1, 1995. Failure to meet 
these requirements will result in the loss of access to federal farm pro
gram benefi ts similar to those forfeited by violation of CRP agreements. 
The five-year time period for implementation is to provide landowners ade
quate time to spread costs of implementing the farm plan over several years. 
Landowners who take no action until January 1, 1995 must fully imple
ment the farm plan before they become eligible for farm program benefits. 

Partial financing of conservation practices to implement conservation plans 
is available through ASCS cost-sharing, but the opportunity to do so is 
constrained by the availability of cost-share funding. There is no established 
percentage for cost-sharing of conservation compliance practices. 

The original intent of the conservation compliance program was to in
stitutionalize incentives to encourage landowners to reduce soil erosion to 
Ton highly e rodible land by 1995. However, the legislation provided that 
the chief of SCS could modify crite ria to prevent hardship for individual 
landowners. This right was exercised in 1988 with the adoption of the "alter
native conservation systems" approach (2). The intent of alternative con
servation systems is to prevent landowners from being forced out of farm
ing by conservation compliance. 

ASCS is required to do status reviews of conservation compliance farm 
plans. About 15 percent of the farm plans will be randomly selected each 
year for assessment by SCS field staff relative to compliance. SCS will 
report its findings to ASCS and a determination will be made whether or 
not farm program benefits are received for the year in which the assess
ment is made. Landowners who are denied farm program benefits in a par
ticular year may qualify for benefits the following year, if they act to com
ply with conservation compliance expectations. 

Land enrolled in the CRP is subject to conservation compliance regula
tions when the contracts expire, assuming landowners wish to return the 
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idled land to crop production. An approved conservation plan mu t be fully 
unplemented before highly eroclible land enrolled m the CRP can be returned 
to crop production. 

Sodbuster. The odbu ter provi ion of the Con ervation Title wa de igned 
to prevent landowner from bringing highly erodible land into agricultural 
production without an approved farm con ervation plan . Land cultivated 
at lea t once between 1981 and 1985 wa declared exempt from the legi la
tion. The penaltie for violation of odbuster are the ·ame as those for 
violating CRP agreements. 

U nhke other components of the Con ervation Title, the odbuster pro
vi ion require complete implementation of an approved conservation plan 
before highly erodible land can be cultivated for the first time If highly 
erodible land i cultivated for the fir t time without complete 1mplementa 
tion of an approved plan , the landowner may be required to forfeit all farm 
program benefi ts for the entire farm until the plan 1 fully implemented 

There are minor exception to the odbu ter provision at the farm level, 
uch a well head , area where bru h pile have been located for several 

year , old fa rm tead that have not been operated for everal years, fence 
row , and "odd acre :· Very mall area of highly erodible land may be 
converted to crop production without unplementat1on of a con ervanon plan, 
but conver 10n of land other than that noted above 1 ubJect to the sod 
bu ter prov i ion. 

S11-'a1npbuster The wampbu ter component of the Conservation Title 
ba 1cally tate that landowner cannot convert wetlands to crop produc
tion ~ 1thout lo of acce to government farm program Claims for ex
emption from the regulation mu t ha\e been filed pnor to September 17, 
1988 

vYetland are pre entl) defined a land compo ed prunarily of hydric soils 
and CO\ered pr1mar1l} ~ 1th plants usually found on wet oil s The area 
defined a a wetland mu t be permanently flooded or seasonally covered 
\\ 1th \vater for 15 con ecutl\e da} during the growing eason. The area 
can have no pre" 1ou hi tory of drainage 

L nder pre ent implementation procedure . lando\). ners \). ho wi h to drdin 
a \\etland for crop production mu t prepare a petition to do o. The pro
po~al to drain a \\'etland mu t be fi led with the SC state con ervationist 
and "ith the C 5 Department of the lnterior·s Ft h and Wildlife Service 
ff\\ E:\ten ive JU uficauon must be provided for the con\ef'.Sion of <;stab-
1 heo \\ etland . and both agenc1e mu t approve the propo ed action . 
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At present, the only legitimate reasons for conversion of wetlands to c rop 
production are "third-party" and " minimum-effect" actions. Third-party 
action refers to public and private actions that result in the inadvertent drain
ing of a wetland on another landowner's property. For example, if local , 
state, or federal governments should engage in any development action
construction of airports, highways, government housing, public facilities
that results in the drainage of a wetland on private property, the owner of 
the affected land is permitted to convert the drained wetland to crop pro
duction without loss of government support programs. Actions taken by 
private landowners that result in inadvertent draining of a wetland on an 
adjacent farm are also considered third-party actions. 

Minimum effects are defined as actions taken by landowners that will 
disturb but not destroy an existing wetland. Landowners who wish to modify 
existing wetlands must prepare an environmental impact statement and sub
mit a petition to SCS and FWS. The petition must be approved by both 
agencies before drainage can proceed. Landowners who farm cropland 
created by approved wetland conversions are eligible for government farm 
programs. 

Landowners may petition to substitute newly created wetlands for estab-
1 ished wetlands removed by drainage. Landowners may have good farm 
management justifications for removing established wetlands but are pre
vented from doing so for environmental reasons. The minimum-effects pro
vision permits the c reation of wetland areas to replace wetlands removed 
by drainage. Such proposals must be evaluated and approved by SCS and 
FWS. 

Assessment of Conservation Title Programs 

The foregoing overview of the components of the Conservation Title out
lines the intent of the legislation and highlights the complexity of the rules 
and regulations governing its implementation. Many of the problems asso
ciated with implementation of the Conservation Title cannot be understood 
without knowledge of the interdependency of the various components of 
the legislation. 

Also, the procedures used to implement certain aspects of the Conser
vation Title are being elaborated constantly and are becoming more specific 
over time. Some of the problems associated with implementing the Con
servation Title programs discussed in other chapte rs of this text are a 
partial function of the uncertainties about the future directions of the 
programs. 
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2 
New Authorities 
and New Roles: SCS 
and the 1985 Farm Bill 
Douglas Helms 

Since passage of the Soil Conservation Act in 1935, the U.S. govern
ment has tried in various ways to promote soil conservation. Federal policy
makers have promoted research; created an agency of technically trained 
people to carry soil conservation information to the farming community; 
encouraged the growth of conservation districts; shared in the cost of estab
lishing soil conservation practices on farms and ranches; and tried innovative 
approaches, including long-term contracts, such as those in the Great Plains 
Conservation Program. 

Title XII , Conservation, of the Food Security Act of 1985 (Public Law 
99198), added a new array of soil conservation provisions designed to link 
soil conservation to eligibility for other U.S. Department of Agriculture 
(USDA) programs. The framers of the various clauses especially wanted 
to eliminate the possibility that commodity price support programs encour
aged poor soil conservation practices or the loss of wetlands. 

The Environmental Movement Extended 

Inclusion of provisions in the 1985 farm bill to reduce soil erosion can 
be seen as an extension of the environmental movement. Traditional soil 
conservation groups, the National Association of Conservation Districts 
(NACD) and the Soil and Water Conservation Society (SWCS); USDA offi
cials who were favorable to the concept; members of Congress and their 
staffs; and academics all contributed . But major changes in legislation re
quire active lobbying from some groups. The environmental groups' new 

11 
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empha i on oil ero ion wa not a turning of attention away fron1 earlier 
i ue , uch a pre erving woodland, wild river , wetlands, and reducing 
pollutants 1n air and water. Rather. 1t repre ented a wider view encompa ing 
agricultural land . Many ind1v1dual and organ1z.at1ofl5 1n the environmental 
1novement who lobbied for the act are now mon1tor1ng the progre . They 
and the older oil con ervat1on group - ACD and WCS came to be 
known a the "con ervation coalition " 

While oil ero ion would undoubtedly have attracted the attention of en-
vironmental group eventually, events 1n the U farm community accel 
erated the proce . In the early 1970 , only a couple of years after pa sage 
of the attonal Env 1ronmental Policy Act, event brought soil erosion to 
the attention of the public After everal decade of U S agricultural sur 
plu e , grain price· began r1 1ng 1n the early 1970 a the ov1et Union 
purchased large quant1tie Gram exports 1n 1973 were double tho e 1n 1972 
Prices of v. heat, oybean , and corn in 1974 were 208 percent , 13 3 per 
cent. and 128 percent . re pect1vely. of what they were 1n 1970 (2) In re 
ponse. U DA ea ed production control , 1nclud1ng the requirement that 

" et-a 1de" be held out of production a a cond1t1on of part1c1pat1on in price
support program Secretary of Agriculture Earl L But? procla1med. For 
the first ume 1n many years the American farmer 1s free to produce as much 
a~ he can" (5) 

U DA encouraged production in the belief that increa ed foreign demand 
\\8 a long-term trend that might well make price uppom and produc
tion c.ontrol unnece ary Early on. the rush to produce al o threatened 
on1e long-e tabh hed c.on ervation mea ure B1 late 1973, according to 

Butz. C DA \ \ d rece1\ 1ng reports of the "heedles n~ of ome producers." 
He \vrote 1n the Jounzal of S01/ and Water Co11sena11011 that reports from 
the northern Great Plain told of ·'plowing up gra ed waterways. hallov.· 
hilltop and teep lope and tearing out v.·indbreak that took many }ear 
to e tabli h · From the outhern Great Plain there were "reports of 
pecu1ator breaking ground and preparing to plant cotton on thou and 

ot acre )f native rangeland that have never been u ed for crop before" 
- Farmer c.on, erting to irrigation did remove v.·ide v. ind breaks. but, 

later. an C ur\e> found that nev. planting of narrov.er v. indbrca had 
n ore than l. tt et \\ indbreak ( L in n10 t Great Plains states during the 
ptr. J 1970 t11 19..,5 28). \\'hatt,er the actual magnitude of the lo , aerial 
, ie,, of the '11hs from ome older. ,., ide ,., indbrea · to irrigation } tern 
, i, id1 :!1u traced ,, hat cook place. 

A11 C ur, C) of cropland ex pan ion in Jul) 1974 found that farme 
had lun en1.:d 3.6 million acre of gra sland, 400,000 acre of v. odland, 

• 
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and 4.9 million acres of idle land to cropland . About 4 million of the 8.9 
million converted acres had inadequate erosion control. At the time, public 
attention centered on the Great Plains, but land conversions took place in 
all regions. The eroding land was scattered throughout the United States, 
with the heaviest concentrations in the Corn Belt, western Great Plains, 
southern Coa tal Plain, eastern Piedmont and Coastal Plain, and the south
ern High Plains (15). During the early 1980s, the prospects that domestic 
and export demands might absorb all U.S. production would prove illusory 
as good crop years worldwide and los of markets, in part becau e of crop 
embargoes, took a toll . But the trend that began in 1973 continued. Food 
and feed grains were planted on 294 million acres in 1972, 318 million acres 
in 1973, 326 million acres in 1974, and 363 million acre in 1981 (41). There
after, cropland devoted to food and feed grain went into a light decline. 

Total land in crops had declined in the 1950s and 1960s. The land brought 
into production during the 1970 and early 1980 actually re tored the U.S. 
cropland ba e to its level immediately following World War II . It was not 
the same cropland in all cases because some cropland was converted to 
other uses. The expansion involved some land not used for production over 
the past 40 or so years (16). 

The expansion of acreage in grain crops also turned people's attention 
to soil erosion. Questions arose about the wisdom of expanding grain pro
duction for export, hoping to reduce the balance of payments, but at the 
ame time causing more soil erosion as a consequence. Was this a ca e 

of mortgaging the future? While some of the attention focused on trade 
and agricultural production policies, the effectiveness of soil conservation 
programs also came under scrutiny-both the technical assistance activities 
of SCS and the financial assistance programs administered by the Agricul
tural Stabilization and Conservation Service (ASCS). In the late 1970s the 
General Accounting Office (GAO) issued several reports on conservation 
activities, including To Protect Tomorrow's Food Supply, Soil Conserva
tion Needs Priority Altention, which reviewed the Agricultural Conserva
tion Program (ACP) . ACP provided costsharing money for soil conserva
tion practices with farmers. Critics of the program believed much of the 
cost-share money was spent not on soil conserving practices but on prac
tices that enhanced production of crops that were already in surplus and 
costing the government through price support payments. A related criticism 
was that the more prosperous farmers, often owners of the best land, were 
in a better position to take advantage of cost-sharing; thus, much of the 
money was spent on less erodible land rather than on the land most at risk. 
Finally, program reviewers believed that both the ACP funds and SCS 
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technical assistance should be targeted to the most critical erosion a reas, 
rather than being distributed evenly across the country (11, 25). Some of 
the critic ism was ahistorical, taking the view that little had been done in 
the way of conservation in the past. That view gave little recognition to 
shi fting gains and losses over time in the soil conservation movement. 

Congress' most significant act in response to the concern over soil ero
sion , however, was passage of the Soil and Water Resources Conservation 
Act of 1977 (RCA). The RCA process, as it came to be called, required 
the USDA to report to Congress on four interrelated topics: the status and 
condition of America's natural resource base, the present and likely future 
demands on these resources, the programs needed to protect and enhance 
these resources for sustained use, and any new approaches that may be 
needed (12). Government observers in the United States often scoffed at 
the prospect of another study as a way of evading a difficult issue. In retro
spect, the RCA seems to have become one of the instrumental factors in 
passage of the conservation provisions of the 1985 farm bill. Previous studies 
of conservation needs by SCS had concentrated on identifying conserva
tion problem areas and needed conservation work. The studies started under 
RCA concentrated on quantifying soil erosion. Earlier, in the Rural Develop
ment Act of 1972, Congress provided for a continuing land inventory and 
monitoring program that collected information for the RCA studies. The 
National Resources Inventories (NRI), which became linked to the RCA 
process, had compiled information on land cover, small water areas, flood
prone areas, irrigated land , conservation needs for various land uses, water 
erosion, wind erosion, prime farmland, potential for new cropland , land 
capability classification , and wetlands. The availability of this informa
tion , as well as the public comment process established under RCA, pro
vided a forum for numerous individuals, organizations, other government 
agencies, and academics to express their opinions. The inventories sup
plied the raw material of analysis and debate. Conferences and special vol
umes flourished as soil erosion became one of the main environmental issues 

in the late 1970s and early 1980s (37, 38). 

Austerity Begets Targeting 

Under RCA , USDA analyzed the data and submitted a program of recom
mendations to Congress. It fell to the incoming USDA administration in 
1981 to complete the proposed program and forward it to Congress. The 
formulation of the program and the discussions of legislative initiatives took 
place in a climate in which there would be little additional money for soil 
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conservation ; rather, there might be less. As Congress, USDA agencies, 
and public interest groups debated the final RCA report and recommenda
tions, Congress completed the 1981 farm bill (12) . The Agriculture and 
Food Act of 1981 (Public Law 97-88) included several major conservation 
prov1s1ons. 

The Farmland Protection Policy Act sought to minimize " the extent to 
which federal programs contribute to the unnecessary and irreversible con
version of farmland to nonagricultural uses." Throughout much of the 1960s 
and 1970s, the continuing loss of fertile and generally fairly level land , 
especially "prime farmland," to development meant that the major soil con
servation topic was prime farmland and planning development in agricultural 
areas, rathe r thaH soil erosion. The National Agricultural Lands Study, 
an interagency-sponsored study of the problems and issues, was completed 
in early 1981 (9, 29). Another provision of the act, the Conservation Loan 
Program, made it possible for farmers to borrow from the Commodity Credit 
Corporation to install conservation practices. The Matching Grants for Con
servation Activities would go to local units of government through state 
soil conservation agencies. The RCA report submitted to Congress had in
c luded matching grants. The Special Areas Conservation Program would 
accelerate technical and financial assistance to farmers and ranchers in areas 
with severe soil erosion or other resource problems. USDA would con
tract with farmers or ranchers to carry out conservation. SCS, in the Great 
Plains Conservation Program, had developed long-term contracts with 
farmers covering the whole farm or ranch that served as a model for the 
special areas program. The information gathered in the RCA process to 
identify soil erosion problem areas would be used to identify special areas. 
USDA did not include special areas in the report submitted to Congress, 
but Congress added a section on it (19, 30). 

The administration did not request additional funds for the matching grants 
and special a reas. The RCA recommendations, however, included a pro
posal on " targeting" as another way to direct funds and people to problem 
areas. USDA did not have additional funds for special areas, but did start 
a targeting program. The action came under existing law and did not re
quire legislative authority. The RCA report to Congress recommended that 
soil conservation programs be moved away from the traditional first-come, 
first-served allocation and shifted to designated resource problem areas 
where excessive soil erosion, water shortages, flooding, or other problems 
threatened long-term agricultural productivity. SCS and ASCS were to devote 
an additional five percent of their technical and financial assistance to the 
targeted a reas until 25 percen·t of their funds were going to targeted areas 
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(39, 40). From its national office, SCS de ignated 10 targeted areas in 1982. 
In 1983 the states submitted propo als for additional targeted areas. 

In 1983 SCS undertook another program to shift resources to problem 
area . The areas of the country that c reated oil con ervation districts early 
on had laid claim to SCS people and funds becau e the agency worked 
through districts. But years later, in the 1980s, the areas with the greatest 
concentration of SCS personnel did not tally with the greatest erosion prob
lem areas being identified in studie . SCS began adjusting the formulas 
for allocating funds and per onnel to states by giving greater weight to re-
ource problems. In cases where the one or two people tationed by SCS 

at the district office constituted the major part of the operation, the change 
eemed ominous. Also, districts tended to see themselves as having a broader 

natural resource role than ju t oil conservation. At any rate, when Con
gre heard from the districts, the i ues of targeting and adjusting the form
ula for allocating monie to state had become inseparable. Congres in 
1984 froze the adju tments (23, 24, 34). Under the conservation provision 
of the Food Security Act of 1985, the obligation to make highly erodible 
land and wetland determination and to help farmers with con ervation plans 
cau ed SCS to put people and resources where they were most needed. 

A Changing Climate 

Meanwhile, other events shaped the legi lative climate in which the con-
ervation section of the 1985 farm bill would be con idered. The Great 

Plains, scene of the renowned Dust Bowl of the 1930s, provided some of 
the impetus. Between 1977 and 1982 wheat farmers planted large tracts 
of gra land in Montana (1.8 million acres), South Dakota (750,000 acre ), 
and Colorado (572,000 acres). In some places the re ulting wind ero ion 
proved a nui ance to neighboring farmers a windblown du t covered irri
gated pasture and piled up again t fences. Some vocal and effective local 
landowners wanted action, e pecially Edith Steiger Phillip of Keota, Colo
rado. She per uaded county commi ioner in Weld County to take action 
against out-of-state interests who plowed up adjacent gra sland for wheat 
production (33). She and other created sufficient entiment for action that 
Colorado Senator William Arm trong introduced a bill (S. 1825) in 1981 
that would deny USDA program benefits, including price upport payments, 
to farmer who converted fragile land to cropland . The bill applied only 
to land we t of the 100 meridian that had not been in c rops during the 
preceding 10 year . Owner would not be elig ible for price upports on 
that land unles they entered into a long-term agreement with the ecretary 
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of agriculture to protect it with soil conservation practices. The bugabear 
of outside investors looking for tax breaks and a quick return on invest
ment usually showed up in discussions of the Great Plains and soil conser
vation. Certainly, there were some large operations, but surveys conducted 
after the outcry indicated that Coloradans had owned most of the converted 
land for some time before planting it to small grains. They responded , it 
seems, to the prospects of more profit in grain production than from 
rangeland (18, 20). 

The Armstrong bill, dubbed the " Sodbuster Bill ," did not become law 
in its first version, but it did occasion congressional hearings and furthered 
discussion. The Colorado Cattlemen's Association, the American Farm 
Bureau Federation, and traditional soil conservation and environmental 
groups testified in favor of the bill . The grassroots actions to support legisla
tion gave greater credence to Washington-based pressure for linking soil 
conservation and commodity programs. In addition to Weld County, other 
counties in Colorado and Petroleum County in Montana passed ordinances 
to try to prevent plowing of native grassland (20, 26). 

The bill provided a forum for the conservation groups to promote a 
broader conservation section. NACD, for example, testified that denial of 
participation in USDA programs because of sodbusting should not be limited 
to price-support programs. Other suggestions further defrned the marginal 
land in terms of land capability classification and set in process an attempt 
to define fragile land and, eventually, highly erodible land (17). 

In 1981 Senator Armstrong incorporated many of these suggestions in 
an amendment, "Agricultural Commodity Production on Highly Erodible 
Land," to an agricultural appropriations act. It passed the Senate but was 
eliminated in the conference committee (35). In the next congressional ses
sion he introduced S.663, " Prohibition of Incentive Payments for Crops 
Produced on Highly Erodible Land ." The bill still pertained to sodbusting, 
or land that had not been cultivated during the past 10 years. The sodbuster 
bill drew wide support from such organizations as the American Farm 
Bureau Federation and the National Farmers Union. Pete r C. Myers, chief 
of SCS, spoke for the department in support of the bill (36). 

During 1983 there we re additional hearings on the sodbuster and other 
oil con ervation initiatives that eventually came to be included in the farm 

bill. While USDA supported the sodbuster provisions, the department con
i tently held that soil conservation initiatives in other bills introduced in 

1983 and 1984, uch as a conservation reserve program or a certified volun
tary et-aside, should await consideration of the 1985 farm bill (32). 

During the interim period between the 1981 and 1985 farm bills, the PIK 
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(Payment-in-Kind) program provided an example of how farm programs 
could deflect conservation aims. USDA needed to reduce crop surpluses 
to boost prices and hopefully reduce the cost of price support programs. 
Out of several options, USDA officials in the early 1980s selected PIK, 
just one of several tools at their disposal that could be used in price sup
port programs. It offered the possibility of reducing crop surpluses, which 
were depressing prices, by paying farmers in-kind , with farm commodities, 
to reduce their planted acreage. Proponents of tying conservation to the 
farm programs often held that commodity programs encouraged farmers 
to push their cropland base to the limit in order to be able to participate 
in annual set-aside programs. Conversely, farmers who voluntarily put erod
ible land into pasture, forests, or cover crops found that such land was not 
eligible for programs like PIK. The voluntary set-aside, a key element in 
some bills introduced in Congress, sought to address this problem . Reports 
that the "conservation-use acres" under PIK achieved less for conserva
tion than projected also highlighted the problems of programs in which 
conservation was a secondary benefit (3, 9, 22). 

Another Opportunity 

The 1985 farm bill provided the next opportunity to incorporate conser
vation into agricultural programs. Developments in the farm economy also 
made for some significant changes. U.S. farmers had lost significantly in 
export markets. During the embargoes on grain to the Soviet Union, other 
countries increased production and exports. The rising value of the dollar 
further weakened the American farmer's position as an exporter. Farmers 
were caught in the price-cost squeeze, especially those who had bought 
land and equipment in the 1970s and who were faced with long-term, high 
interest loans on land and equipment whose value had declined . The per
centage drop in farmland values in the five years after 1981 was the greatest 
fo r any five-year period since the Civil War (2l) . Many farmers had little 
borrowing equity for operating loans. In such a climate the security of price 
upport programs became crucial. With the dramatic increase in the cost 

of commodity programs ($17.7 billion in fiscal year 1985), the administra
tion began looking for ways to reduce costs in the future. Not only were 
individual farmers in trouble, but the whole farm credit system administered 
by USDA and the Farm Credit Administration was tottering. All these mat-

ters required attention from Congress ( 4). 
Urban interests had for some time bargained with farm state repre enta

ti ves in giving their support to agricultural programs. In some cases, the 
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legislation benefited both sides, as in the school lunch and food stamp 
programs. In what turned out to be a very prophetic analysis, Don P'aarlberg, 
an agricultural economist who served in the Eisenhower, Nixon, and Ford 
administration , reasoned at the beginning of the Reagan years that the food 
programs were popular enough to stand on their own. The newer scenario 
was more likely to be urban congres men voting for farm legislation if that 
legis lation included performance in soil con ervation provisions (31). The 
Paarlberg prophecy came to pass in the 1985 farm bill. The conservation 
coalition , representing the traditional environmental groups with urban 
support and the primary soil conservation organizations, mobilized their 
forces for a strong conservation ection . 

The conservation provisions were tied to USDA programs. Any o rt of 
government intervention has never been popular with the farming com
munity. But the proponents had several ready arguments. Farmers did not 
have to participate in programs; o conservation seemed an equitable trade 
for public taxpayer support of farm programs. Also, experience and years 
of analysis of USDA programs pointed out how conservation programs and 
price upport program worked at cross-purposes. The conservation pro
grams had encouraged voluntary dedication of land to its best uses, fre
quently to less intensive uses, such as pasture, hay, and rangeland. Another 
element of public support brought about adjustments through rental or con
tracting arrangements. But the price support programs sent the message 
to farmers that they should maintain their c ropland base in order to par
ticipate to the maximum in price support programs. There was less incen
tive to adjust production to price or to make the land use changes that 
matched land to its best uses. In a sense, farmers who voluntarily retired 
land to less intensive uses were penalized because they reduced the size 
of their potential payments under commodity programs. 

The farmers of the conservation sections in the 1985 farm bill act had 
years of experience and observation and studies to rely on in writing the 
provisions. There had been congressional hearings on various bills after 
1981. Many of the provisions that eventually appeared in the bill were laid 
out earlier in a report , "Soil Conservation in America: What Do We Have 
to Lose?", issued by the American Farmland Trust(/). Coalition members 
presented extensive testimony early in 1985 before the Senate Agriculture 
Committee. Some of the more active participants included Ken Cook , now 
of The Conservation Foundation, Bob Gray of the American Farmland Trust, 
Norm Berg, Washington representative for SWCS, Maureen Hinkle of the 
National Audubon Society, Neil Sampson of the American Forestry Associa
tion, Charlie Boothby of NACD, and Justin Ward of the Natural Resources 
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Defense Council. In mid-March Sierra Club lobbyists Dan Weiss and Rose 
McCullough and club members visited hundreds of members of Congress 
to press their conservation agenda. The group had also worked with USDA 
officials. The movement to link conservation with commodity programs 
benefitted from the presence of two strong conservation advocates in the 
department in John Block, secretary of agriculture, and Peter Myers, chief 
of SCS and, later, assistant secretary for natural resources and the environ
ment. Block had earlier announced that he believed use of soil-conserving 
practices was a reasonable request to make of farmers receiving USDA 
as istance. Myers served as the liaison to Congress and reported weekly 
to John Block. Wayne Chapman of SCS, who was serving as a legislative 
fellow with the House Committee on Agriculture, provided communica
tion between the Congress and the department. Numerous individuals in 
SCS and other USDA agencies provided analysis on various provisions in-

cluded in the bill ( 6, 10). 
Under the support and chairmanship of Congressman Ed Jones of Ten-

nessee, the Subcommittee on Conservation, Credit, and Rural Develop
ment of the House Committee on Agriculture had long been the incubator 
for new soil con ervation legislation, including many forerunners of the 
conservation provisions in the 1985 farm bill . During April 1985, Senator 
Richard Lugar of Indiana chaired sessions of the Senate Committee on 
Agriculture, Nutrition, and Forestry on the reauthorization of the 1981 farm 
bill. At these meetings the conservation coalition laid out its agenda. 

The Matter of Implementation 

As with many laws, it was not the framing of the law but the writing 
of rules and guidelines for implementation that has created the most debate 
and disagreement. SWCS sponsored a special conference, "American 
Agriculture at the Crossroads," in the fall of 1987 to di cu s implementa
tion issues (27). There have been some disagreements over how rigorou ly 
the Conservation Reserve Program (CRP) should be restricted to the most 
highly erodible land; the uses of the CRP land , especially for grazing and 
hay; the treatment of cover crop , such as alfalfa in a crop rotation , under 
conservation compliance; the definitions of wetlands for swampbuster; and, 
finally, the implementation of conservation compliance. 

Probably the most difficult jobs in implementing the conservation pro
visions have been those of the SCS soil conservationists in field offices 
who work directly with farmers. Excluding the national office, four technical 
center , and the state offices, there are about 7,000 SCS employees in the 
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fie ld. SCS e timated that work on the con ervation provi io ns would re
quire about 70 percent of that taff time until 1995. To date, much of the 
time ha gone to making highly erodible oil detenninat1on ; updating field 
office technical guides with conservation sy te rn for that particular region, 
1ts oils and traditional cropping pattern , and wr1t1ng conservation plan . 
A fie ld i con idered highly e rodible if one-third of its 011 map units, or 
a much a 50 acre in 1t, are highly e rodible. About 120 m1lho n acre 
on 1.7 million out of the 2.3 million farm 1n the United State are affected 
SCS concentrated fir t on con ervat1 on compltance and 1 now turning its 
attention to making wetland determinations. Of the e t1mated 70 m1lhon 
acre of wetlands, about 5 million acre have potential for conver 10n to 
cropland and thu are affected. 

Not only ha there been a rugh work load. but there ha al o been the 
stre a oc1ated with rendenng unpopular option Con ervation complJance 
ha resulted 1n a role change for oil conservatton1 ts. They can till be, 
as they have been m the pa t , friend with farmer . But at time they may 
need to make determinations on highly e rodible land or wetlands that are 
unwelcomed. The ability to work with the farmer toward a mutually accept
able solution 1s a challenge for oil conservationists. Because of this need , 
tates have begun to focu more of their training for field office employees 

on tress management , conflict resolution, and public re lation skills to 
prepare them to deal more effectively with the publics that they erve 

The Food Security Act a l o has ome implications for the work of SCS. 
Operating 011 conservation program under the con ervat1on prov1 10n 
will lead to greater integration of economic analys is into fa rm conserva
tion planning and the design of conservation practices. The proce has 
already started . Researchers in experiment station have, from the early 
days of the soi l conservation movement , undertaken economic analyst of 
soil con<;ervation programs to a s1 t farmers and to promote the program . 
At other times, researchers have tried to analyze mot1vat1on to reveal why 
farmers adopt conservation practices. Will farmers adopt con ervat1on prac
tices only if it can be demonstrated conclusively that they are profitable? 
Are farmers significantly motivated to adopt conservation practices by the 
conservation ethic? What needs, other than economic viabi lity, do farmers 
have that may provide the incentive for conservation? Future analyse of 
the response to conservation compliance legislation may provide ome 
answers to these questions. Conservation compliance focuses more atten
tion, both on the part of the farmer and SCS, on the benefits, cost , and 
motivations involved in soil conservation. 

Also, the economic aspect should influence the range of options available 
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to farmers. That is to say, it should influence the design of conservation 
systems. One criticism of soil conservation practices has been that too often 
practices have not been designed for small farmers with limited resources. 
This, of course, is not a new concern. When speaking of working with 
minority groups, Kenneth E. Grant, then administrator of SCS, said in 1972, 
" We may have to invent ways to install practices that do not require expen
sive specialized equipment or costly materials" (14). The number of minority 
farmers has continued to decrease drastically, but there have been signifi
cant increa es in the number of small and part-time farmers. With conser
vation compliance, the need exists to design systems and practices for 
limited-resource farmers and part-time farmers that are economically feas
ible. Economists should be involved, along with the engineers, agronomists, 
and earth scientists, in working out a whole range of options with varying 

degrees of effectiveness and cost efficiency. 
Conservation compliance also provides an opportunity to reduce the gap 

between conservation measures planned and conservation measures applied. 
Of all the people SCS assisted with conservation plans in 1968, only 65 
percent actually applied at least one conservation practice. A few years 
later, the figure had dropped to under 60 percent, and, indeed, 65 percent 
was viewed as a reasonable goal (14). 

A little historical perspective on this matter is in order. When Hugh 
Hammond Bennett was successful in securing emergency relief administra
tion funds to conduct demonstration projects in 1933, there were other com
petitors for conservation funds. Bennett succe sfully argued against an emer
gency terracing program and made the case that there was more to soil 
conservation than terracing. When the Soil Erosion Service started con
tacting the farmers in demonstration project areas, they worked out con
servation plans for the whole farm. The concept was and is good. But the 
agency has still had to struggle with a couple of problems. First, in judg
ing progress in soil conservation on the land or the employee's effectiveness, 
completion of plans could too readily be confused with accomplishments. 
Conservation compliance has changed the focus. The farmer is more likely 
to look at his or her operation as a whole when making decisions about 
the crop rotations, cover crops, and other aspects of a conservation sy tern. 
Planning and application of conservation practices hould correlate more 

closely than ever before. 
The Food Security Act hould also lead to greater coordination of SCS 

recommendations to farmers with advice to the farmers from other federal 
agencies and the state extension services. Again, the hi torical reason are 
illu trative. The early proponents of SCS argued successfully that atten-
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tion to soil conservation from USDA was lagging and that a separate agency 
was appropriate. Opponents of a serv ice devoted solely to soil conserva
tion held that soil conservation wa only one aspect of farm management. 
Any assistance to farmers in soil conservation should be delivered along 
with other assistance in animal or crop production and the other facets of 
farm management. But SCS has maintained its independence. In delineating 
responsibilities within USDA to avoid conflicts soil conservation has been 
treated as a separate component of farm management. Admittedly, the 
boundaries were blurred. With the requirements of conservation compliance, 
farmers are likely to insist that USDA speak with one voice and that farmers 
receive information on soil conservation that is coordinated with advice 
on other farm matters that they received from other agencies. 

The Food Security Act emphasis on linking soil conservation to other 
assistance available from USDA and try ing to add some consistency to pro
gram objectives is only the latest of numerous devices tried. We-society
have relied on research, science, technology, and education in delivering 
information on soil conservation directly to farmers. As a society we have 
helped pay for conservation through cost-sharing. Through purchase or 
rental , we have tried to retire or change the uses of erodible land. Appeals 
to farmers have varied from stewardship to profitability as a reason for soil 
conservation. None of these ways to promote soil conservation proved a 
panacea, but all had and have merit. The resul ts of the conservation provi
sions have not run their course. In our complex society we dare not hope 
for perfect ion. But we can recognize the legislation as a significant addi
tion to the quest and our work toward an enduring agriculture. 
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Implementing the Conservation 
Title of the 1985 Food Security 
Act: Conservation or Politics? 
Richard T. Clark and James B. Johnson 

The Conservation Title (Title XII) of the 1985 Food Security Act has 
three major subtitles. Subtitle B, Highly Erodible Land Conservation, con
tains the provision that have become popularly known a "con ervation 
compl iance" and "sodbu ter." This subtitle requires farmers of highly erod
ible land (HEL) to implement a locally approved oil con ervation plan 
by certain dates in order to remain eligible for mo t USDA programs. 

Subtitle C, Wetland Conservation, is al o known as " wampbuster." This 
subtitle requires that farmer not phy ically alter and plant crop on natural 
wetlands if they want to remain eligible for other U.S. Department of Agri
culture (USDA) benefits. 

Subtitle D, Conservation Reserve, is a voluntary land retirement pro
gram for HEL and other lands deemed unsuitable for cultivation. 

The Soil Conservation Service (SCS) and the Agricultural Stabilization 
and Conservation Service (ASCS) have the major roles in implementing 
the e conservation subtitles. ASCS is the overall administrator of these sub
title , but SCS has ignificant responsibilities a well . For the fir t time 
SCS is working with farmers in a nonvoluntary role. 

The Extension Service has re ponsibility for coordination of education 
and information related to Title XII. Other USDA agencie , such a the 
Federal Crop Insurance Corporation (FCIC), Fore t Service (FS), and 

26 
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Farmers Horne Administration (FrnHA) also have roles in implementing 
the conservation subtitles. 

Implementation-From Whose Perspective? 

Dicks and Grano (7) suggest that implementation is the final step in the 
three-step evolution of government programs. The first two steps are develop
ment and legislation . 

Development is the time during which research into ways of achieving 
objectives is conducted. In this phase the probable economic impacts of 
alternative actions may be examined. 

During the legislative step, choices of alternative actions are made on 
the basis of social and political feasibility. Based on the Dicks and Grano 
assertion then, the Conservation Title of the 1985 Food Security Act is 
conservation, but it is also politics. This statement certainly comes as no 
surprise. 

Once legislation becomes law, the implementation strategy is developed 
by the agency charged with the responsibility. Legislation upon which imple
mentation strategy is based can be quite specific or general. Leitch (18) 
argues that bills are often deliberately written to allow discretion so that 
lawmakers and administrators are not locked into unforeseen situations. 
General legislation provides only limits on actions and general guidance. 
As Dicks and Grano (7) suggest, the Conservation Title legislation is general; 
therefore, the implementing agencies in USDA had broad discretionary 
powers in determining specific implementation strategies. 

The USDA agencies responsible for implementing the conservation provi
sions fully exercised their discretionary authority as reflected in the imple
mentation paperwork. The legislation itself covers four, three-column pages. 
Final rules and discussions cover 26 pages. In addition, ASCS has large 
implementation manuals for the Conservation Reserve Program (CRP) and 
for highly erodible land and wetland conservation. Beyond these manuals are 
reams of national and state notices issued to clarify Title XIl procedures. SCS 
has processed several trees (forests) upon which implementing directions are 
written! SCS even issued in 1988 a " Food Security Act Manual" that not 
only described its responsibilities but also those of other USDA agencies. 

Dicks and Grano (7) conclude: "Thus, the performance of the legislated 
program(s) depends almost entirely upon the implementation process." The 
attitude of the implementing agency is crucial to the eventual outcome. What 
if the U.S. Fish and Wildlife Service had been the implementing agency 
for Title XII? 
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Dicks and Grano quote T. K . Jayuraman (14) who was addressing water
hed projects: 

" Good ideas do not fully materialize unless proper care is taken at the 
implementation stage. The saddest thing .. .is that , whilst so much time and 
attention was paid to technological component(s) in the earlier stages of 
preplanning, planning, and the feasibility study preparation, there was not 
much attention paid to the problems of the actual implementation." 

There is little doubt that this is also true of the Conservation Title, par
ticularly the CRP. Only about two months lapsed between passage of the 
law and the first CRP sign-up. This wa not the fault of the implementing 
agency. Legislated goals made it imperative that action happen fast. In retro
spect, the first set of rules and regulations for CRP were quite complete, 
and the dedicated civil ervants are to be complimented. 

Leitch (18) notes three federal perspectives to the implementation pro
cess: administration, congress, and the agencies. The Reagan Administra
tion was primarily concerned with the budget; therefore, major actions were 
to limit spending and get government out of agriculture. The administra
tion was content to let others worry about implementation. Congress is 
concerned with getting reelected. Congressional members will listen to their 
constituents and special interests. Agencies are expected to implement laws 
that congress wants within policy guidelines set forth by the administra
tion. These perspectives may be helpful to keep in mind as implementa
tion of Title XII is discussed. 

Even with acceptance of the Dicks and Grano view of the evolutionary 
steps of governmental programs, one additional step merits empha i . That 
step comes after implementation by the designated agency. It is acceptance 
and implementation by the directly affected public, in this case those farmers 
of highly erodible land and wetlands. So when one asks, "How is implemen
tation going?", one mu t also ask, "From whose perspective?" 

Wetland conservation will have impacts on fewer farmers . It is also less 
advanced in its implementation. For these reasons, Subtitle C is not 
addressed here. 

Conservation Reserve Program 

Is CRP Meeting the Goals? The primary purpose of CRP, as expressed 
in the final rules and regulations (39), is " .. . reducing the amount of ero
sion occurring on our nation's cropland .... The other objectives listed in 
Section 704.1 are secondary benefits." Other objectives are to (1) protect 
our lo ngterm capability to produce food and fiber, (2) reduce edimenta-
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Table 1. Acres eligible for and accepted into the Conservation Reserve Pro-
gram through 1_9_88_. _ ___ _ 

Region* Eligible Accepted 
Accepted/Eligible 

(percent2 
acres 

West and lntermountain 7,746,800 2,507,126 32.4 
Northern Great Plains 13,813,700 5,885,359 42.6 
Central Great Plains 17,535,600 5,293,258 30.2 
Southern Great Plains 17,753,300 4,942,617 27.8 
Lake States 6,150,300 2,261,660 36.8 
Corn Belt 21 ,753,800 3 ,921 .830 18.0 
Northeast 4,192,200 161 ,598 3.9 
Southeast 12,347,600 3,156,462 25.6 

Total United States 101 ,535,800 28,130,290 27.7 
Source: Unpublished information from the U.S. Department of Agriculture. 
*Regions including the following states: West and lntermountain- AK, AZ., CA, 
HI , ID, NV, OR, UT, WA; Northern Great Plains- MT, ND, SD, WY; Central Great 
Plains-CO, KS, NE; Southern-NM, OK, TX; Lake States-M l, MN, WI ; Corn 
Belt-IL, IN, IA, MO, OH ; Northeast-CT, DE, MD, ME, MA, NH, NJ , NY, PA, 
RI , VT; Southeast-AL, AR, FL, GA, KY, LA, MS, NC, SC, TN, VA, WV. 

tion , (3) improve water quality, (4) create fish and wildlife habitat , (5) curb 
production of surplus commodities, and (6) provide needed income sup
port for farmers. 

A sense of how well CRP is meeting the primary goal can be attained 
by examining the enrollment of eligible land . The Corn Belt, East, and 
Northeast have the poorest track record of enrolling land , when percent
ages of eligible land enrolled is considered (Table 1) . However, with about 
28 percent of the land eligible for CRP enrolled through 1988, progress 
is being made. In addition, SCS estimates of erosion reduction are phe
nomenal. 

The impacts on sedimentation and water quality have not been estimated 
directly. If erosion has been reduced, some sedimentation and water quality 
benefits may have been realized. The addition of filter strips as a CRP prac
tice was an attempt to increase the direct water quality benefits of CRP 
and a recognition that CRP was not providing enough of such benefits. 

Reduction of crop acreage bases for commodity program crops could 
have some impact on the total supply of program crops. Table 2 outlines 
progress relative to the reduction of base acreages. 

Major Implementation Issues. When attention is directed only to the num
bers, such as enrollment and base reduction , one becomes quite euphoric 
about progress with CRP. And there may be good reason to be euphoric. 



30 RICHARDT. CLARK and JAMES B. JOHNSON 

Yet, implementation of the conservation reserve has not been without 

problems. 
Definitional Changes. Eligibility criteria are important in determining 

who can play the game. There was a change in the definition of eligible 
land before the first sign-up began but after publicity had been sent out. 
This change-from two times the soil tolerance (T) to 3T-was brought 
about through political lobbying by environmental groups. The main effect 
of this definitional change was a reduction in eligible land from about 104 
million acres to about 70 million acres (9). The criterion was changed again 
prior to the third sign-up to include those acre in land capability classes 
II through V that were eroding at 2T or greater if they had significant gully 
e rosion . Finally, for the fourth and subsequent bids the criterion became 
land with an erosion index of 8 or more if this land were eroding at a rate 
of T or more. The latter change increased the pool of eligible land to an 
estimated 122 million acres (6). It also made land eligible that, under cur
rent farming practices, does not have a major erosion problem-a defeat 
for the major program goal. This latter change did appease those who had 
argued that the definition for CRP land and conservation compliance should 
be compatible (2, 8). The periodic changing of the eligibility criterion made 
information and education program difficult. It also confused bidders, who 

Table 2. Acres of program crop bases and base acres placed in the CAP 
through 1988. 

Region* 

West and 
lntermountain 
Northern Great Plains 
Central Great Plains 
Southern Great Plains 
Lake States 
Corn Belt 
Northeast 
Southeast 

Total United States 

Corn and 
Sorghum 

Base CAP 

Oats and 
Barley 

Base CAP 

Wheat 

Base CAP 

UP 
Cotton - -

Base CAP 

------- million acres -------

0.89 .008 
5 72 .300 

18.31 1.209 
9.10 .906 

14.15 .609 
40.111 .558 

2.94 .034 
9.89 .588 

3.61 .663 8.07 .931 2.08 t 
10.09 1.529 24.92 1.959 

1.43 .301 21 .19 1.994 t t 
.95 .079 16.51 1.934 8.73 1.074 

3.43 .437 4.91 .373 
1.15 .116 7.56 .522 .26 t 
.52 .017 .55 .007 
.70 .071 8.44 .681 4.50 .085 

101 .11 5.211 21 .88 3.213 92.15 8.400 15.58 1.160 

Source: Base acres are for 1986 from " The Conservation Reserve Program: Prog
ress Report and Preliminary Evaluation of the First Two Years." USDA report , 
November 1988, and CRP acres from unpublished USDA data provided by James 
R. McMullen, ASCS . 
.. See table 1 for states contained in each region . 
tLess than 1,000 acres. 
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found themselves ineligible under certain specifications of the criterion and 
eligible under other specifications of the criterion. The eligibility criterion 
of land for CRP has been the primary source of SCS state-level appeals 
in Nebraska.1 

Early in CRP, the definition of an "agricultural commodity" seemed to 
exclude alfalfa and perennial grasses. It was not until an amendment2 was 
passed that this definition was clarified. Now, alfalfa and perennial grasses 
in rotation are acceptable "agricultural commodities" for CRP eligibility. 
This is another change brought about by the political process. The erosion 
control impact of this definitional change is difficult to assess. If highly 
e rodible land that was in alfalfa for at least four of the five years from 
1981-1985 can now be placed in permanent CRP cover, the expected average 
annual erosion should be less under CRP than under the cropping rotation. 

Bidding and Bid Acceptance Procedure. The bidding concept appeared 
to be sound. Farmers would bid their eligible land according to their returns 
foregone. Cropland with lower net returns would be bid at lower levels 
than more productive, e rodible cropland, thus minimizing the government's 
costs for retiring land . An early analysis by the Economic Research Ser
vice (ERS) showed that costs per ton of erosion reduction could be mini
mized by targeting highly erodible land for bidding and accepting bids in 
ascending order up to some predete rmined acreage level (12). That pro
cedure was not as efficient as others in reducing surplus c rop production. 
Although this early analysis did not inc lude land that was highly erodible 
because of wind e rosion , the analysis demonstrated how a bidding pro
cedure and conservation reserve could work. 

The bidding procedure did work fairly well through the first three sign
ups. Then it became apparent that USDA was not likely to lower the pool 
bid maximums. Bidders grouped their bids at the previous pool bid maxi
mums. The bid system became an offer system . 

Politics seems to have entered the setting of pool bid maximums, and 
certain bidders apparently received inside information . In one Nebraska 
pool the maximum was raised $5 per acre for the fourth sign-up. Bids from 
certain counties within that pool grouped at a bid level that was $5 per 
acre higher than the previous pool bid maximum. Bidde rs in other coun
ties in the pool apparently did not receive the insider 's information because 
their bids were all grouped at the prior pool bid maximum . The word that 
the pool maximum was to be raised apparently was leaked from congres-

1Personal conversation with Russell Shultz, assistant state conservationist, SCS, Nebraska, 
1988. 

2ASCS, USDA. 1987. Notice CRP-54. January 23. 



32 RICHARDT. CLARK and JAMES B. JOHNSON 

ional sources prior to the bidding period. 
It has been stated that within-state pool boundaries were set to spread 

the payment out over congressional districts (31). One of the authors of 
thi paper helped to set the pool boundaries in Nebraska. These boundaries 
were set to coincide with the type of agriculture and to help target erosion. 
After the first sign-up the maximum pool bids became known. It became 
apparent what would have happened in Nebraska without pool boundaries. 
Highly erodible (from water erosion) land in eastern Nebraska would not 
have been bid at the lower bid levels et for the western Nebraska wind 
erosion areas. If bid caps that would attract the eastern Nebraska land would 
have been u ed for a statewide pool , bidders in western Nebraska would 
have bid to receive the windfall gains from CRP participation. Budget ex
posure under CRP would have exceeded per acre benefits from program 
crop payments and net returns from production. A change in the bid accep
tance criteria from n1aximums per acre to least cost per ton of erosion re
duced would have eliminated the need for intrastate pools. 

Some cleverness on the part of those setting pool maximums might also 
have re ulted in a wider range of bids. If the maximum bids to be accepted 
had occasionally been lowered , bidder would have kept bidding rather 
than offering. But the politics of such an action were such that this behavior 
did not occur. 

The secretary of agriculture has the flexibility to accept bids according 
to criteria other than those being used . As Dicks (6) argues, a complete 
evaluation of CRP requires a look at its performance against all goal . He 
hows that through the fir t four sign-ups the program had a net cost of 

$14 per acre when compared to erosion and upply control benefits. Is that 
too large a cost for the remaining, unmeasured benefits? If the secretary 
decides it i , the discretionary authority to alter the bid acceptance criteria 
could permit an improvement in the cost/benefit ratio. 

Reichelderfer and Boggess (31) state: "The evidence uggests that imple
mentation of the CRP in 1986 was uboptirnal in the sen e that the net gov
ernment cost of the program could have been reduced while simultaneously 
increasing the level of erosion reduction and supply control achieved." 

Dicks and a ociate (9) show that a bid election criterion of minimiz
ing the net cost per ton of erosion reduction would have increased supply 
and erosion control benefits above those being realized under the current 
bidding procedures for the same total federal outlay. In their analysis, net 
costs were equal to rental costs minus supply control cost savings. The 
net cost of each bid was then divided by the total pretreatment ero ion and 
bids with the lowest cost per ton were chosen first until the budget limit 
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was achieved . This alternate bid selection crite rion could produce more 
of certain benefits than the bidding procedure in use. Why hasn't this alter
nate procedure been used? Maybe the answer is politics. 

The Bid Limit. The maximum bid level set for each pool has had a pro
found effect on overall performance of CRP. The only significant change 
in the concept came about with the sixth sign-up period . This change, be
cause of an amendment to a funding bill , indicated that county maximums 
were to be set no higher than local land rental rates, regardless of the pool 
maximum .3 Beyond that, each bid was to be accepted only if it did not 
exceed the local rental rate for comparable land. The cash rental rate was 
to be a major determinant of that maximum. Just prior to the bidding period , 
other local rental rates, including crop-shares, were included in the calcula
tions of comparable rental rates.4 Permitting the use of crop-share was needed 
in states, such as Nebraska , where it is the predominant lease arrangement 
(15) . In more than half of the states some county maximums were set below 
pool maximums.5 The number of individual bids rejected because of county 
maximums is unknown. This revised procedure created considerable paper
work and delayed acceptance of bids and notification of bidders. 

The procedure was then changed again. Counties were notified that their 
maximums for the seventh sign-up would be the same as the pool.6 

Limiting maximums to land rental rates may make sense for a budget
conscious administration, but it makes little economic sense from the bid
der's perspective. The CRP retires resources other than land . Many of the 
costs of other resources can be stopped when land is retired (e.g., fertilizer, 
diesel fuel , hired labor, seed , irrigation fuel , and repairs on equipment). 
However, costs of some resources cannot be so easily turned off. What 
happens to operator management and labor? If there is alternative employ
ment that provides a labor return equal to or greater than CRP, then the 
charge against the CRP land could logically be zero. Otherwise, idled labor 
needs to be compensated through payment. 

The ownership costs of a machinery complement continue when land 
is idled unless some of the machinery is sold . It is difficult to sell off ex
cess machine capacity. How do you sell 40 percent of a 24-foot combine? 
These costs need to be charged to CRP unless adequate alternative uses 
of the machinery are available. Consequently, the CRP bid was expected 
to cover machinery ownership costs in instances where the machinery 

3ASCS, USDA, 1988. Notice CRP-92, January 29. 
4ASCS, USDA. 1988. Notice CRP 94. February 11 . 
5ASCS, USDA. 1988. Notices CRP 95 and 96. March 3 and March 14, respectively. 
6ASCS, USDA. 1988. Notice CRP 104. July 13. 
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capacity is idled. USDA apparently has not fully recognized that CRP 
payments in many cases properly include compensation for factors of pro
duction other than land. 

What will be the effect of strengthening commodity prices on break-even 
bid level ? It is estimated that a break-even CRP bid in eastern Nebraska 
would be $81 per acre with a current corn price of $2.50 per bushel and 
an ASCS yield of 60 bushels per acre. That exceeds the present eastern 
Nebra ka maximum by $11 per acre. The fact that pool bid maximums are 
too low to attract corn acres wa dramatically demonstrated when the corn 
bonus was offered in the fourth bid period. About 1.9 million acres of the 
total 3.1 million acres of corn base reduction in the first seven sign-ups 
occurred in the fourth sign-up.7 

Farm-level Implementation Problems. Once a bidder has land accepted 
into the CRP, some problem have occurred. One major problem, partic
ularly in wheat-producing areas of the Great Plains, i pest control. Estab
lishment of permanent grass, especially native specie , in the Great Plains 
often requires several years. During the interim period, CRP acres are in
fested with annual and noxious weed . While CRP rule are clear that nox
ious weeds are to be controlled, they are less clear about annual weeds. 
Weeds are to be controlled if they threaten establishment and maintenance 
of the stand; seldom is that the case for annual weeds. Weeds do not nec
essarily create a problem on CRP land itself; however, weeds on CRP land 
present problems for adjacent land and landowners. 

Chemical sprays will control broadleaf weeds, but grassy weeds pre ent 
another problem. High incidences of these gras y weeds have been docu
mented on CRP land in western Nebraska.8 These weeds are susceptible 
to wheat streak mosaic virus ; they are also known overwintering areas for 
wheat leaf curl mites that spread the disease. Anecdotal evidence indicates 
that wheat fields next to CRP land have a higher incidence of wheat treak 
mosaic than others. While the cau e and effect is unproven, the concern 
continues, as expressed by the Great Plains Agricultural Council.9 

Landlord-tenant relation on CRP lands are a problem in the Great Plains 
and elsewhere, even though some disagree (17). While this does not ap
pear to be a problem that keeps some people from bidding (10) , it is the 
problem that has generated the most inquiries to state and county exten-

7Unpubltshed data from E . Wayne Chapman, Extension Service , March 16, 1987 , and 
James R. McMullen, ASCS, January 3, 1989. 

8Letter fron1 Dr. John E Watkins, extension plant pathologist, to Dr. Jim Bushnell , associate 
director, Nebraska Cooperative Extension Service November 4 , 1988. 

9Report of the Implementat1on Subcommittee , Con ervation Title Task Force , Great Plains 
Agricultural Council. May 1988. 
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sion faculty. Tenants complain that landlords try to remove them so landlords 
can receive the entire CRP payment. ASCS rules are quite clear that ten
ant history will be maintained on cropland entered into CRP. Yet, ASCS 
cannot legally force a landlord to maintain the "same" tenant prior to signing 
a CRP contract. The signed contract (and in cases of tenant relationships, 
it must be signed by all parties, including the tenant) is viewed by ASCS 
as a 10-year written lease between landlord and tenant. The only way the 
tenant will be changed after the CRP contract is signed is if the tenant leaves 
voluntarily. A landlord can, prior to lease signing, change tenants, and usu
ally legally because leases tend to be verbal and year-to-year, at least in 
Nebraska and South Dakota (15). ASCS' only legal concern is the main
tenance of tenant history, not the legal arrangements between tenants and 
landlords. Some landlords have illegally removed tenants, but this prac
tice does not appear widespread. 

Determining who receives what share of the CRP payment is the most 
common problem between landlords and tenants. Unless the CRP contract 
specifies otherwise, the CRP payment will be split the same as it is for 
commodity program payments. Most CRP contracts designate the shares 
to be received. Nebraska county ASCS committees review the share arrange
ments. Reversal of the shares of CRP payments from shares received in 
other farming operations appears common. A recently introduced bill in 
the Montana legislature follows this convention; it would require the state 
to provide 20 percent of CRP payments on state land to tenants.1° CRP 
contract shares based on the cost contributions of involved parties suggest 
that share reversal is appropriate. This is particularly true of share leases 
when the landlord typically received 25 percent to 40 percent of the crop 
and when the CRP tenant will be responsible for stand establishment and 
maintenance. With CRP, the landlord would receive 60 percent to 75 per
cent of the payment. 

The Future of CRP Lands. Several individuals have addressed the issue 
of what will happen to CRP acres once the contracts expire (1, 3, 16, 25), 
but few concrete suggestions have been put forth . A recent survey of CRP 
contract holders in Montana inquired of their intended use of CRP land 
when contracts expire.' 1 This random survey of tenants and owner-operators 
revealed that 44 percent intended to crop CRP land, 39 percent intended 
to leave it in grass, and one percent intended to gift it to others. Surpris-

10Senate Bill 32. Montana State Senate. 1989. Sponsored by Senator Jenkins. 
11 Unpublished survey results, James B. Johnson and James E. Standaert. Department of 
Agricultural Economics and Economics, Montana State University, Bozeman. 1989. 
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ingly, none had intentions of elling his or her CRP land, but landlords 
who were nonoperators were not surveyed. The remaining 16 percent was 
comprised of nonrespondents and those who may have had other uses in 
mind that were not listed on the questionnaire. Whether or not the con
tract holders will carry out their intentions, of course, is speculation at 
this point. Cacek (3) argues that CRP land will have more permanence 
after the program than the Soil Bank land because of conservation com
pliance. CRP is targeted to marginal cropland, while the Soil Bank was 
not. If it is a desirable goal to maintain CRP in permanent cover, attention 
should be initiated on how to bribe contract holders. 

Highly Erodible Lands 

Agency Responsibilities. Many agencies are involved in the implemen
tation of the highly erodible land (HEL) subtitle. Any USDA agency that 
provides covered benefits has responsibilities. Farmers who apply for loan 
through the Farmers Home Administration (FmHA) or for insurance through 
the Federal Crop Insurance Corporation (FCIC) or its affiliates activate 
actions by these two agencies related to the Con ervation Title. If a farmer 
is not eligible for USDA benefits, it is up to the USDA agency to which 
the farmer applies for benefits to deny tho e benefits . Local conservation 
districts are responsible for final approval of conservation plan in most 
area . 

ASCS and SCS have substantial responsibilities for conservation eligibility 
determination, conservation planning, and enforcement. Among the specific 
responsibilities ( 41) of ASCS are determining (1) whether a person pro
duced an agricultural commodity on a given field , (2) whether land wa 
planted to an agricultural commodity or was in an approved set-aside pro
gram in any of the years 1981 through 1985, (3) whether to permit exchange 
of crop acreage bases of one crop for an acreage base of another crop that 
leaves higher crop residue, and ( 4) the history of landlord and tenant arrange
ments on specific land parcels. ASCS also establishes the official field 
boundaries and approves field boundary changes. Because ASCS administers 
price and income support programs, the agency must also rule on eligibility 
of those who request such benefits. Enforcement is another major ASCS 
responsibility. 

SCS responsibilities are much broader for highly erodible land than for 
CRP. The implications of SCS action are more encompassing. SCS is re
sponsible for determining whether (1) land is highly erodible, (2) HEL i 
predominant in a field, (3) the conservation plan that a per on is actively 
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applying is based on a local SCS field office technical guide and is approved 
by the appropriate authorities, and ( 4) the conservation plan is adequate 
for the production of an agricultural commodity on highly erodible land . 
A potentially broad set of responsibilities was given to SCS when the final 
rule stated " ... SCS will provide such other technical assistance for implemen
tation of the provisions of this part as is determined to be necessary" ( 41) . 

The direct responsibilities given to SCS read as though SCS is not part 
of the enforcement process. But exemption (b) under section 12.5 of the 
final rule states (41): 

"As further specified in this part, no person shall be ineligible for the 
program benefits described in section 12.4(a) as the result of production 
of an agricultural commodity on highly erodible land if such production 
is in compliance with an approved conservation plan or conservation sys
tem." 

When this statement is examined in conjunction with specific SCS re
sponsibilities, one might conclude that SCS is as responsible for enforce
ment of compliance as ASCS. In fact, section 510.44 of the SCS Food Se
curity Act manual ( 43) suggests that SCS is to assist ASCS with compliance 
checks. Furthermore, section 510.70 states that SCS employees who observe 
violations of conservation rules must report those violations to ASCS. 

Leaving the role of providing technical assistance to farm managers on 
a demand basis and moving to a quasi-regulatory role has placed many 
SCS employees in an uncomfortable position , and rightly so. Many peo
ple in the land grant university complex have experienced similar feelings 
when others have attempted to define an agenda for the complex and place 
land grant personnel in uncomfortable situations. 

Conservation Compliance i1?rsus Sodbuster Rules. The major difference 
between conservation compliance and sodbuster is the timing of the re
quirements for developing and implementing conservation plans. Conser
vation compliance is an exemption from the rules for highly erodible land 
that produced a commodity crop at least one year of five from 1981 through 
1985. This exempted land must have an approved conservation plan by Jan
uary 1, 1990. That plan must be fully implemented by January 1, 1995. 
Highly erodible land without that cropping history is known as "sodbusted" 
land if. after the law was passed, this land is used to produce an agricultural 
commodity crop. Sodbusted land must have an approved conservation plan 
fully implemented prior to producing an agricultural commodity to remain 
eligible for USDA benefits. 

After January 1, 1990, all HEL will be under the same set of rules with 
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one major exception. HEL that is converted from native vegetation (i.e., 
rangeland or woodland) to crop production after December 23, 1985, must 
have a basic conservation system as the conservation plan ( 42). Other highly 
erodible land will be allowed to use alternative conservation systems in 

the conservation plan. 
One easily missed implication of the merging of rules for conservation 

compliance and sodbuster after January 1, 1990, is the importance of 
developing a plan for highly erodible cropland prior to the deadline. Those 
with a plan in hand by January 1, 1990, will have until January 1, 1995, 
to fully implement the plan. Those with highly erodible land who wait un
til after January 1, 1990, to develop a conservation plan will have to imple
ment fully the approved plan immediately before a commodity crop can 
be produced if the producers are to maintain eligibility for USDA benefits. 

Agency Progress with HEL Implementation. Completing conservation 
plans is the first step in local implementation of the HEL sections. Table 
3 shows progress on this count through December 31, 1988. SCS had set 
a goal of completing 65 percent of the necessary plans by the end of 1988. 
At that point, the agency appeared to be on target. The remaining acres 
needing plans could well be the toughest, however. SCS goals may have 
been met by doing the easy ones first. A cursory study of completion rates 
in Nebraska revealed that northeastern Nebraska has the highest level of 

Table 3. Progress in conservation planning for highly erodible land as of 
December 31 , 1988. 

Highly Erodible Land 
Fields Planned/Base 

Region* Base Planned (%2 

acres 
West and lntermountain 12,594,000 7,333,000 58.2 

Northern Great Plains 25,159,000 15,460,000 61 .4 

Central Great Plains 31 ,821,000 21 ,985,000 69.1 

Southern Great Plains 21 ,699,000 13,529,000 62.3 

Lake States 6,018,000 3,260,000 54.2 

Corn Belt 27,360,000 16,588,000 60.6 

East 3,240,000 2,252,000 69.5 

Northeast 
Southeast 14,786,000 8,770,000 59.3 

Total United Statest 142,677,000 89,177,000 __ 62.5 
Source: Unpublished data provided by Dwight M. Treadway, Extension Service, 
USDA, November 1988, and January 1989. 
• See table 1 for states contained in each region. 
tNumbers may not add due to rounding of individual state estimates. 
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uncompleted plans. That area is also known to be one with high levels of 
soil erosion and low historical participation in conservation programs. Less 
than 250 farm managers attended six workshops sponsored jointly by SCS, 
the Cooperative Extension Service, and the Montana Grain Growers Asso
ciation held throughout Montana in November and December of 1988. SCS 
estimates that more than 60 percent of Montana's cropland is HEL. It is 
expected, therefore, that at least()() percent of the state's 23,000 farms would 
require conservation plans. An attendance of250 of a possible 14,000 farm
e rs is not overwhelming interest. 

Legislative History and Alternative Conservation Systems. Early action 
related to Title XII cente red on CRP. The HEL and wetland subtitles of 
the law waited in the wings for rules and regulations until June 27, 1986 
(38). Even then action was slow. A reading of the legislation and interim 
rules indicated that these sections had potential ramifications far beyond 
the CRP.1 2 

Once the interim rules and regulations were issued, the action began . 
The interim rules specified that erosion would be controlled to T unless 
"impracticable" and then to 2T. The matter of impracticality was a judg
ment made by the local professional soil conservationist after considering 
the economic consequences. Apparently, SCS tried to determine how to 
deal with the concept of what was practicable. At least one SCS national 
technical center offered guidelines to state offices for dealing with this defmi
tional nightmare.13 In fact, SCS was in the process of developing a limited 
set of soils for which alternative conservation systems could be applied. 
Then, on June 29, 1987, a new interim rule was issued (40). This rule, 
which was subsequently made final ( 41), clarified that T will be a goal 
but not a requirement. The final rule ( 41) states: 

"A conservation plan or a conservation system developed ... must be based 
on and in conformity with the SCS field office technical guide. For highly 
e rodible c roplands which were in production prior to December 23, 1985, 
the applicable conservation systems ... are designed to achieve substantial 14 

reductions in soil erosion, taking into consideration economic and technical 
fea ibility and other resource factors." 

If the interim rule was not clear, later actions by SCS were. It is well 
known that some SCS state conservationist's jobs were on the line because 

12R1chard T Clark. 1986. "The Sleeping Giant in the 1985 Farm Bill ." University of Nebraska 
news release, August 1, 1986. 

13Econom1cs Technical Note No. 4 . West NTC, Bulletin No. W200-7-2. 
14Emphas1s added . 
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the} ~ere too rigid in the1 r use of T a a requirement W1l on Scaling, 
chief of C , made It qulle clear to SC employee~ that u e of alternative 
con enation ystem wa the C policy 15 It is al o clear that tt wa easier 
for cahng to take uch a tand than to follow a rigid T tandard and place 
C 1n an even larger enforcer role In 1985. not long after being appointed 

to the po 1t1on of chief. cal mg tated (33) 
"Abo\e all, C recognize that mo t agricultural land in thi nation 

belong to ind iv 1dual . The e people have the right to manage their land 
1n the way they know be t E"erywhere a government ha tried to make 
the e deci 10n for people that effort ha failed Centralized authorit} doe 
not ~ork Our nation mu t rely on the common en e of our farmeTh 
and rancher to do what 1s nght" 

A rather interesting Item concerning the apparent movement a~a} from 
T a a requirement b, C 1<; found in the conference comrruttee report 
ot the ong1nal leg1<;lat1on In the di cu 10n of inehg1b1hty of exempted 
highlv erodible land ( ect1on 1212 of the Food ecunt) Act). the conferee 
\late 16 

"If a rigid '>tandard of 'T' value 1s mandated for an acceptable con ena
t1on plan, e\en 1f ero\ton had been reduced from a, 30 ton per acre to 
7 8 ton,; per acre through the application of cost-effect1"e con ef\at1on 
mea<;ure . the producer could be required to either in tall a very expen
\tve additional practice such as terrace or convert the land to gra or 
tree<; from cropland 1n order to continue to be eligible for program benefits. 
It is not the intent of the Conferee<; to cause undue hard hip on producers 
to comply with the prov1\ions Therefore, the ecretary hould apply tan
<lards of reasonable Judgement ot local profe 1onal oil con ervat1on1 ts 
and con idcr economic consequences 1n e tabh h1ng requirement . " 

To most readers, it i clear that conferee did not want T u ed a a tan
dard, yet those who drafted the interim rule tated T a, a requirement. 
Once the standard becan1e known, the political pre ure began bu1ld1ng. 

ome of that pressure arose from ebra ~a. where public meeting with 
congress1onal representation were held . Farm- tate congre · ·1onal members 
apphed pressure17, and the rules were changed They were changed to con
for1n with the or1g1nal congressional intent U DA . till came away with 
"egg on its face" It appeared to the general pubhc and n1any oil con er-

1 ~ A V1s1t with the Chief on the 1985 Farn1 8111 " Vtdeot.iped ren1ar\..s by Wibon cahng. 
thief. 5otl Con,er"at1on erv,ce, to CS e,nployee'-. Ma} 4, 1988. 
16U S Hou"e o( Rcpre-.entat,ve-. 1985 Food ecunt} Act ot 1985. the Comm1ltee of 
Conference Conlercnce Report 99th Congres,. ht ess1on, Report 99 447 
17Becder Dav1<l C 1987 "Fros1on Controb Called 'Heavy handed'" On1aha World Herald, 
Apnl 14 
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vation profe ional that USDA was caving in to political pre sure (13, 32, 
37). Haas (13) sums it up best: 

"The ACS [alternative conservation systems] has turned out to be a highly 
flexible ystem that i adequate to atisfy the requirements of law. But it 
connote a system that is substandard to the professional conservationist-one 
that does not conform to his or her tandards for technical excellence." 

If the policy that SCS intended to pursue VvaS not already clear, it became 
perfectly clear to all within SCS on May 3, 1988.18 Apparently, the trickle
down theory was not working well. Scaling' bulletin clearly tates: 

''.ACS are to be included in all field office technical guides where there 
is highly erodible land subject to the compliance provision of the 1985 Food 
Security Act.19 ACS will be developed for all HEL oils, ... " 

Prior to this bulletin, some SCS tate office were developing alternative 
conservation systems but only for certain targeted HEL oil . 

Wtll alternative conservation sy tern be the downfall of conservation com
pliance? A good question, but one without a good answer, at least now. 
On the positive side, it has been known for years that reducing oil ero
sion to T can be costly (30) and that private economic incentives for soil 
conservation are weak (35). The added costs of achieving the last increments 
of soil erosion reduction are high . Use of alternative conservation system 
may encourage a cost-effective approach to soil conservation. 

But not having any standard other than the "substantial reduction" can 
lead to inconsistent plans between farms and neighbor . Problems from 
incon istency will become apparent after enforcement begins in 1990. Such 
inconsistency and the apparent USDA waffling could strengthen attitudes 
reported by Nowak and Schnepf (27). More than 50 percent of USDA 
county-level administrators responding to their survey thought farmers 
believe that enforcement of conservation compliance will be relaxed. Nearly 
half also thought farmers believe the timetable for implementation of con
servation compliance would be changed. Scaling (34) is not worried about 
consistency. He states, "Adaptation and flexibility to meet local needs is 
perhaps more desirable than complete consistency." Hopefully, he is right. 
The answer is not in . 

Economic Analysis-Where Is It? The rules and regulations repeatedly 
suggest that an acceptable conservation system should be determined, in 
part, by economic evaluation. 

18USDA, Soil Conservation Service. 1988. National Bulletin No. 180-8-31. Subject: CPA
Inclusion of Alternative Conservation Systems in Field Office Technical Guides. May 3. 
19Emphas1s not added. 
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Glenn Stoddard , executive director of Wisconsin's Land Conservation 
Association, states (37), "Alternative conservation systems may be needed 
to prevent economic hardship, but there has been no attempt to use ex
plicit economic criteria in their development." That statement, though not 
documented, squares with our experience. In both Montana and Nebraska 
the development of alternative conservation systems by SCS was largely 
done by agency conservation agronomists with minimal input by agency 
economists and little, if any, review by university personnel or commodity 
organization leaders. The senior author of this paper asked the question, 
"Have you been involved in developing alternative conservation systems 
in your state?", to a group of state SCS economists from the Midwest who 
were attending an in-service training session.2° From this group represent
ing 12 states, only three felt they had been involved. One of the three ad
mitted that he had been asked to do an economic analysis, but it had not 
been used in making the decision on alternative conservation systems. It 
i difficult to provide economic analysis if not asked-and, seemingly, equal
ly as difficult if the economist offers. 

SCS is not alone in neglecting the economics of alternative conserva
tion systems. University research is also sparse, partly because conserva
tion research typically has not anracted a lot of research dollars. 

Some need may remain for the economic analysis of alternative conser
vation systems to allow farm managers some basis for selecting a plan that 
will have the most favorable (or least unfavorable) farm income impacts. 
Most of the plans we have ob erved in Montana and Nebraska have been 
quite general. These plans place heavy emphasis on crop residue manage
ment. We all know there are several c ropping system and tillage method 
combinations that will meet a goal of "30 percent residue cover at plant
ing." During the period 1990-1995, many farmers will be trying to meet 
such goals with an economically efficient management system. Some within 
SCS recognize the need for using economics in conservation planning, yet 
it will take cooperation and the desire by SCS line administrators to utilize 
and help develop economic evaluations of alternative con ervation systems.2' 

Conservation Compliance and State Law. In some cases relaxation from 
the T standard has put state conservation laws and agencies at odds with 

20Richard T. Clark, panel part1c1pant for the 1985 Food Secunty Act , Midwest NTC, in
service training for economists, Lincoln, Nebraska. June 29, 1988. 
21" Integrat1ng Economics mto the Conservation Planning Process," a report by the SCS 
Economic Application Work Group, Paul A. Dodd , chairman Issued as atlonal Bulletin 

o. 450-9-7, January 30, 1989. 
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the federal rules. Nebraska's Erosion and Sediment Control Act i a ca e 
in point. 

This law has a complaint section . If a neighbor successfully fil es a com
plaint about ero ion damage, the offending farmer must develop a plan that 
will lower estimated erosion to T ( 4). The law grants exclusions to farmer 
who have and are following farm unit conservation plan . Because of the 
difference in erosion goals and the exclusion clau e, Nebraska natural re
source districts (NRD ) (conservation districts in most states) were quite 
concerned about alternative conservation systems. The Nebraska Natural 
Resources Commission, acting on behalf of the NRDs, negotiated a com
promise with SCS. All Nebraska conservation compliance plans that do 
not reduce erosion to T will now contain the following tatement.22 

"All parties acknowledge that thi plan does not reduce average annual 
soil losses in field no.(s) ___ to the level required under the Nebraska 
Erosion and Sediment Control Act, that this plan does not con titute a 'farm 
unit conservation plan' as defined in the act, and that implementation of 
this plan may not protect the landowner and/or operator from complaints 
fi led pursuant to the act." 

On-Farm Implementation- A Potential Problem. Acceptance and imple
mentation of conservation plans by farmers represent the most important 
pha e of the entire process. It appears that ASCS and SCS are depending 
primarily on "self-certification" for ensuring compliance. Beginning in 
1990, farmers will need to certify that they are in compliance whenever 
they apply for benefits for any of the affected USDA programs. But wi ll 
this faith be adequate? 

Research suggests that farmers' recognition of the soil erosion problem 
is a key to their voluntary adoption of soil-conserving practices (23, 26, 
28). Is there any reason to believe things will be different under the pres
ent rules? Research also ha shown that farmers perceive lower levels of 
erosion on thei r own farms than do conservation professionals (26, 28). 
If nothing else, the compliance process should improve problem recogni
tion. Of course, being told and accepting are not necessarily synonymous. 

One of the reasons that acceptance is difficult for some is that the direct 
costs of sheet and rill erosion and wind erosion are not obvious. Even the 
long-run costs of these appear to be small (29). Lovejoy and Napier (19) 

suggest that farmers will not adopt conservation practices to solve erosion 
problems when the long-run impacts are small . If conservation practices 

22USDA, Soil Conservation Service, Nebraska Bulletin No. 300-8-32, June 29, 1988. 
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imultaneou ly solve other problems, the probability of adoption increases. 
Conservation cannot be "sold" to farmers on the basis of farm benefits 

from erosion control. Better information about intergenerational problems 
and offsite costs are needed. Some have suggested that programs aimed 
at altering attitudes may be helpful (19, 28). But changes in attitudes must 
also be accompanied by changes in behavior-an additional step that is 

not easy to bring about. 
Napier and Forste r (22) suggested in 1982 that mandatory methods are 

essential for erosion control . They cited many references to studies that 
showed farmers strongly oppose laws or regulations that impose environ
mental standards and land use controls. A recent survey concludes that 
farmers believe soil conservation is not an appropriate area for govern
mental intervention (20). Furthermore, Napier (21) reJX)rts that Ohio farmers 
believed they should not be responsible for assuming the economic costs 
of adopting soil ero ion control practices. Indeed , farmers have been per
mitted to take this view for years. Fletcher (11) suggests that since the begin
ning of soil conservation programs landowners have had the implicit right 

to allow erosion if they so chose. 
Does Title XII signal a change in thi traditional view of property rights? 

If it does, there is a lot of convincing to do. Napier and Forster (22) stated , 
"Evidence suggests that educational approaches to soil erosion control 
typically have little effect when employed alone." Maybe Title XII, com
bined with educational efforts, will do the job. But Title XII must be en
forced if it i to be that tool. Self-certification is inadequate. ASCS and 
SCS should seriously consider how they will jointly check compliance and 
bring credibility to the laws. Will politically appointed agency heads be 
able to handle the heat? A positive answer is in doubt. Concerns with the 
political nature of implementation continue. 

Even if farmers accept the fact that they mu t comply with the Conser
vation Title requirement, those same farmers must implement the plans. 
Farmers who have not used conservation tillage methods will not learn over
night. High-residue systems require different management than those that 
rely on more tillage. Some plans call for more than 50 percent residue 
cover after planting. That will be difficult to achieve under the best of man-

agement. 
It has also been demonstrated that farmers do not properly perceive their 

use of conservation tillage (5). Studie show that the costs of conservation 
methods compared to conventional methods are important in bringing about 
change (11, 24, 36). While emphasi on the farm benefits of erosion con
trol may not sell the program, information on comparative co ts and risks 
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appear to offer promi e. The time i right for a major effort to bring together 
what i known about the costs of alternative con ervation ystems and to 
provide evaluation methods for farm managers to determine probable farm 
income impacts of the u e of alte rnative systems. Farmer will be requir
ing that kind of information while they are learning to implement plan . 
They will al o need technical a i tance on how to accompli h correctly 
the elements of their plans. 

Where Is Conservation Without Commodity Programs? If 1990 results 
in a major change in commodity programs, HEL con ervation could become 
much less effective. The " mandatory" or economically e ential nature 
of conservation compliance would be lo t for many farmers if the admini tra
tion does away with price and income support programs. There will still 
be trong incentives for farmer compliance in the Great Plain , however, 
becau e of FCIC 1n urance. The bottom line is that con ervationists need 
to keep a close watch on the 1990 farm bill. Major changes in the com
modity program may nece itate major change in the Con e rvation Title. 

Conclusions 

The major on-farm implementation problems for CRP, particularly in 
the Great Plains, will be the weed and in ect host nature of CRP. Landlord
tenant relationships will also continue to create headaches. On a macro 
scale, it will be difficult to meet CRP goals in the face of constrained federal 
budgets. A change in bidding and bid acceptance c riteria may be helpful 
for achieving erosion and other goals within tight budgets. Negative im
pacts on local economics in areas of high CRP participation i a problem 
that merits watching. Of course, the future of CRP after the contracts ex
pire must not be forgotten . 

The major conservation problem for the H EL section of the Conserva
tion Title is successful implementation of conservation plan . Good, sound 
economic analyses of alternative means for implementing the plans could 
help. But no major desire is evident among those with line decision-making 
authority in SCS to see that economics becomes a functional part of technical 
assistance and plan development. Furthermore, concern exists about the 
nature of conservation plans. A majority of conservation plans will likely 
require few if any changes from current farming practices, even in areas 
plagued with high levels of erosion. Enforcement of plans is another con
cern. Procedures have not been worked out for effective enforcement. 
Without adequate enforcement , the best plans may be meaningless. More 
than education will be needed in some areas. 
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I Title XII conservation or politics? No doubt both, but with too much 

empha i on the latter. 
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4 
Implications of Current 
and Proposed Environmental 
Policies for America's 
Rural Economies 
Michael R. Dicks, Bengt Hyberg, 
and Thomas Hebert 

Two issues returned to the top of the agricultural policy agenda in the 
1980s, conservation and rural development. The conservation movement 
regained the momentum it had in the 1960s, pressing for and receiving 
legislation to control agricultural sources of environmental pollution. Rural 
development initiatives are also in vogue again as the nation becomes more 
aware of the plight of financially troubled farmers and rural communities. 

The Food Security Act of 1985 (FSA) contains provisions and programs 
to reduce agriculture's contribution to environmental degradation and im
prove the financ ial well-being of farmers and rural economies. As the stage 
i being set for debate on a new farm bill , the conservation movement 
has added several items to its agenda and many areas in rural America con
tinue their increasingly desperate call for assistance. 

Unless new, innovative measures are devised to aid and strengthen rural 
economies, commodity programs and environmental issues could continue 
to aggravate the fmancial stress in rural communities. Analyzing the impacts 
of FSA's conservation provisions on rural communities illustrates the linkage 
between policies that affect agriculture and the health of farm-dependent 
communities. Understanding this linkage offers guidance for developing 
future environmental provisions that positively effect rural economies. 

A Crisis in Rural America 

Since the early 1980s, newspapers throughout the United States have car
ried headline stories decrying the farm crisis. Reflecting their concern, the 

51 
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Senate ubcommittee on intergovernmental affairs noted that "the public 
ha learned of serious financial problems facing America's farmers , and 
the ma ive drops in real farm income and farm land values that occurred 
during thi decade. Attention ha been focu ed on the direct, often dramatic 
impact on individual farmers, their families, and on small businesses in 
America's agriculturally dependent communities" (15). The subcommit
tee de cribed the magnitude of the financial strain in the following paragraph: 

" The large gains in net farm incomes obtained in the 1970s vanished 
in the 1980s, falling from an average $41 billion ($1982) for the 1970s to 
an average $25 billion between 1980 and 1984- a 40 percent decline. This 
decline in net farm incomes wa accompanied by a decline in individual 
wealth of $146 billion (1982 to 1985) as a result of an average 30 percent 
reduction in land value . This reduction in wealth is equivalent to the com
bined as ets of IBM, General Electric, Ea tman Kodak, 3M, Proctor and 
Gamble, Dow Chemical, McDonald , RCA , Upjohn, Weyerhaeu er, and 
CBS. The decrea ed wealth during the 1980-1984 period led to (1) a 20 
percent real decline in the tax base; (2) a 100 percent increase in tax delin
quency rate ; (3) harp declines in nonfarm income , employment, and 
property values; (4) tax increase , or cuts in public services of as much 
a $200 per capita in farm dependent counties; and (5) an increased im
portance of government payments to farm income." 

The enormou drop in net farm income and wealth led to farm foreclo-
u res, busines clo ings, and increased unemployment in rural areas. For 

the fir t time in more than a decade, nonmetropolitan areas exceed metro
politan area in unemployment. The increa ing disparity in unemployment 
between urban and rural centers led to renewed migration to urban centers 
by rural inhabitants. Thi migration had been reversed temporarily in the 
1970s afte r having occurred almo t constantly through the 1900s. 

Declines in net farm income and wealth, a shrinking rural tax ba e to 
support local government, increased rates of rural unemployment, and re
newed migration from rural communities motivated farm legi lation designed 
to bolster farm income. FSA added a record $16.7 billion in direct govern
ment payments to net farm income in 1987. Although thi support increased 
net farm income to the average level for the 1970 , the exodus from rural 
a reas and the financial squeeze on rural , local government continue . 

Dependence of Rural Economies on Agriculture 

Agriculture provides employment opportunities and a ource of demand 
for goods and services in rural economie . More than 8 million people 
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were employed on U.S. farms in 1985, including 2. 5 million hired farm 
worker and 2.9 million farm operators. The remaining 3.8 million people 
received no ca h wage or salary but a " token" ca h allowance, room and 
board, or payment-in-kind (8). Additional employment i generated through 
farm-related activities, such as proce sing, transportation, torage, and mar
keting of agricultural inputs and outputs. Person employed in agricultural 
production or related activities purchase a portion of public and private 
goods and services in rural economies. These economic and employment 
links between agriculture and the industries supplying its inputs and mar
keting its output determine how a change in the agricultural ector will 
affect the re t of the economy. 

The total economic activity generated by agriculture accounts for about 
18 percent of the total value of all U.S. output (gross national product) and 
21.3 million jobs (full-time equivalents). Actual crop and livestock pro
duction activities produced only 2 percent of gross national product (GNP) 
and 2.7 million jobs in 1984. Input activitie (purchase of equipment, up
plies, feed, seed, fertilizer, labor, and financing) accounted for an addi
tional 2 percent of GNP and 2 million jobs. The remaining 14 percent of 
GNP and 16.6 million job generated by agriculture is the re ult of output 
activities (transport, storage, proces ing, manufacture, distribution, and 
sale of agricultural products) (6). 

The more highly dependent upon agricultural production as the main 
source of employment and income, the more sensitive rural economie are 
to policies that affect agriculture. Agricultural production erves as the back
bone for economic activity in more than 514 U.S. counties (Figure 1), pro
viding more than 20 percent of total employment and income (J). 

Employment in farm-dependent rural communities is generated largely 
as a result of agricultural production and associated input and output activ
ities. Farmers and worker in the input and output industries will spend 
their incomes for food, durable and nondurable goods, recreation, and 
private and public services generating additional economic activity in the 
household consumption and service sectors of the economy. Workers in 
the household consumption and service sectors of the economy will, in 
turn, spend their incomes for goods and services generating additional 
employment in the local economy, ad infinitum. 

Dependence of Agriculture on Rural Economies 

While rural economies depend upon agriculture as a source of employ
ment, agricultural producers also depend upon rural economies for employ-
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ment. Almost 48 percent of all farm operators received income from non
farm employment, averaging $10,722 of additional income and 211 days 
employment. In addition , less than one-third of all hired farm workers 
worked 150 or more days on a farm, but accounted for more than three
quarters of the total worker-days of hired farm work. Hired farm workers 
earned an average of $3,247 from hired farm work and $2,579 from non
farm work (8). 

In addition to providing off-farm employment to farm workers and 
operator , rural economies create a tax base with which to support schools, 
churche , police and fire protection , busine s centers, road maintenance, 
and other public and private goods and services. The health of the rural 
economic infrastructure and agriculture are interdependent. A reduction 
in agricultural employment will result in either a reduced or more expen-
ive (per capita) infra tructure. A reduction in infrastructure as a result 

of events exogenous (or endogenous) to agriculture will result in a reduc
tion in agricultural production or a higher per unit production co t as trans
portation and transaction costs rise. 

The effect of agricultural policy on a community increa es with the com
munity' dependence on agriculture. This dependence may vary from year 
to year as other major industries experience expansions or contractions. 
For instance, many communities in the Great Plains are highly dependent 
on the energy and military sector as well as agriculture. Thu , a contrac
tion in the agriculture ector would exacerbate the financial queeze felt 

• Farm Counties 

Figure 1. Nonmetro counties dependent on farming (13). 
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by farm-dependent communities already suffering from the effects of a con

traction in the energy or defense sectors . 

The New Environmental Legislation 

The Conservation Title of the FSA is a major piece of environmental 
legislation directly affecting agriculture. This title contains four main pro
visions; the Conservation Reserve Program (CRP), conservation com
pliance, sodbuster, and swampbuster, each of which may induce perma
nent change in land use. These land use changes have the potential to limit 
the quantity of agricultural output and alter its composition, affect the mix 
of purchased inputs, and change the level of net farm income. 

Since the passage of FSA, several new environmental acts or amend
ments to older acts have been passed and proposed. These include the 1987 
Water Quality Act and amendments to two other environmental acts-the 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the En
dangered Species Act. These new acts and amendments will compel farmers 
to move toward more environmentally conscious farming . 

Passage of the Water Quality Act established new programs to control 
agricultural contribution to surface water and groundwater degradation. 
This act differs from previous legislation by providing regulatory author
ity to reduce nonpoint pollution of surface and groundwater. 

Amendments to the FIFRA legislation were made in 1988. These amend
ments represent a major compromise between the National Agricultural 
Chemicals Association and the environmental coalition . The amendments 
require the reregistration of all pesticides registered prior to November 1, 
1984, under new, more stringent guidelines; the education of all commer
c ial applicators (including farmers); storage, transport, and disposal of 
restricted pesticides; and indemnification of those who use these pesticides. 
In addition, there currently is a proposed amendment to FIFRA that would 
prohibit the application of a pesticide when the level of that pesticide in 
groundwater exceeds the Environmental Protection Agency (EPA) standard. 
The level requiring action by EPA is to be based on Safe Drinking Water 
Act standards. The Endangered Species Act prohibits use of pesticides deter
mined harmful to endangered species in counties inhabited by these species. 

Effects of the Environmental Legislation on Rural Economies 

Each of these environmental programs and policies has the potential to 
provide significant benefits to society through increases in water quality, 
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wildlife habitat, and recreation . However, the strategy used to implement 
these provisions is critical to achieving net social benefits without creating 
equal or greater social and private costs. The implementation of several 
of the e policies in areas highly dependent upon agriculture may adversely 
affect specific areas of the United States. 

The effects of agricultural and environmental programs will be different 
when viewed from a local rather than a national perspective. Local econo
mies are not as resilient as the national economy because they are not as 
diversified, nor are they a able to reallocate resources among sectors. The 
loss of businesses from the local economy may cause firms in adjoining 
communities to expand service, resulting in a loss of employment in the 
local economy, but not for the nation. 

The farm-dependent counties correspond closely with areas where soil 
erosion, surface and/or groundwater contamination from agricultural chem
icals, and or groundwater depletion are serious problems (Figures 1, 2, 
and 3). Each of these environmental problems has increased in the last 
few decades. Reducing crop production in farm-dependent counties by idling 
cropland or by reducing agricultural chemical u e will erode the economic 
base of those communitie . 

28 13 m,11,on ocres 

1 dot equals 1,000 acres 

Figure 2. Conservation Reserve Program enrollment through 1988 (9). 
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,...___,! Nitrates and Pesticides 

- Nitrates Only 
- Pesticides Only 

Figure 3. Areas of potential groundwater contamination from agricultural chemicals by 
type of contamination (7). 

The conservation provisions of the FSA could reduce c rop acreage 40 
million to 90 million acres by 1995 (3). In addition, the FSA conservation 
provisions, in conjunction with other environmental provisions, will place 
downward pressure on yields and upward pressure on production costs by 
limiting chemical input use and imposing various land use restrictions. 

Some $3 billion was spent on pesticides in 1984. This represented a five
fold increase in use since the 1950s. An estimated $12 billion in commodities 
would have been lost to competing weeds, insects, fungi, rodents, bacteria, 
and other pests without application of these chemicals (12). 

Upon application, agricultural chemicals are either absorbed by plants, 
percolate into the soil (and eventually into groundwater), or carried by runoff 
into waterbodies (lakes, ponds, streams, etc.). In areas where erosion is 
a problem, groundwater contamination is less likely to be a major prob
lem because agricultural chemicals are carried away in runoff. Thus, agri
cultural areas that are re latively free of highly erodible cropland that rely 
on groundwater for domestic uses will come under the greatest pressure 
to limit pesticide use. 

Areas with concentrations of highly e rodible cropland remaining in pro
duction will need to implement conservation plans to meet the requirements 
of the conservation compliance provision. These areas may also come under 
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pressure to reduce the use of pesticides (FIFRA and the Endangered Species 
Act) and fertilizers (Water Quality Act) because less runoff might initiate 
greater percolation. The provisions of the Water Quality Act will put addi
tional pressure on farmers with highly erodible cropland to curb erosion 
through the implementation of best management practices. This act will 
also enable the targeting of regulations, requiring reduced chemical utiliza
tion or other land use restrictions, in potential groundwater contamination 
areas. Increased production costs per unit associated with the implemen
tation of best management practices and/or land use restrictions may tighten 
the financial squeeze on farmers . 

The environmental programs and provisions will target cropland that is 
concentrated in agriculturally dependent, rural communities. Each will have 
differing impacts concurrent with the initial stages of implementation, full 
implementation, and program termination . In general , most will reduce 
agricultural output and may increase commodity prices. Some will pro
vide off-setting payments, maintaining or increasing net farm income. How
ever, a reduction in agricultural production, accompanied by a price (in
come) increase, may maintain net farm income but still reduce net economic 
activity as the level of employment necessary to facilitate input supply and 
output processing declines as a result of reduced output (14') . Because average 
net returns (1970s) are less than one-third of the total revenue generated 
by crop production activities, maintaining net farm income while eliminating 
the production activity will have a net impact of reducing economic activ
ity (expenditures) by as much as two-thirds. The greater the proportion 
of production expenditures for goods and services produced outside the 
local economy, the less the net impact of reducing output. Also, the level 
of stocks will affect the impact of reduced output on local economies. If 
stocks are sufficient to meet local demand, marketing and processing ser
vices will remain constant. 

Reducing erosion or other environmental contaminants may provide eco
nomic benefits to rural economies in the form of reduced expenditures asso
ciated with rural clean water systems (pumping, purification, and delivery) , 
road maintenance, and flood control . However, where reduced costs for 
these activities are achieved through displacement of labor, economic activity 
may be reduced unless alternative employment opportunities exist. 

The Economic Impacts of the CRP 

Analysis of the CRP provides an illustration of the impacts of environmen
tal programs and policie on rural economies. More than 28 million acres 
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(less than 10 percent of U.S. cropland) were enrolled in the CRP as of the 
end of 1988. The overall effect of the CRP on the U.S. economy presumably 
is minor (less than one percent of GNP). Moreover, this minor impact is 
spread across most of the United States because some 75 percent of all 
U.S. counties have participated in the CRP and may show some reduction 
in economic activity. 

However, 80 percent of the acreage enrolled in the CRP is concentrated 
in less than 18 percent of the U.S. counties (Figure 2). A majority of these 
counties are located in the Mountain States and Southern Plains. The ex
tent to which local land markets , agribusinesses, and economies are likely 
to be affected depends upon the actual level of CRP participation, the level 
of output reduction, the expenditures generated by the rental and establish
ment cost-share payments, and the local economy's ability to adapt to 
changes in local expenditure patterns. 

To estimate the relative magnitude of the impacts of the CRP on national , 
regional , state, and local economies, Dicks and associates ( 4) used the Forest 
Service's national inte rregional input-output model (IMPLAN) (2). 
IMPLAN was employed to measure direct (reduction in crop production) , 
indirect (reduction in the associated agricultural input and output indus
tries), and induced impacts (reduced demand for goods and services pro
viding support to these agricultural industries). 

Economy-wide impacts of CRP enrollment are determined on the basis 
of changes in feed and food grains, cotton, and soybean production; in
creases in hay, forestry, and pasture establishment; and changes in household 
consumption activities. Because the IMPLAN model is based upon inter
industry transactions that occurred in 1982, estimates represent the partial 
economic impacts that would occur if the level and interaction in the cur
rent economy were identical to that found in the 1982 economy. 

The CRP reduces total gross output and employment in all sectors of 
the national , regional, and local economies in all three stages of the pro
gram (cover establishment, full implementation, and program termination).1 

The reduction in economic activity due to decreases in agricultural pro
duction and the related decrease in the use of agricultural inputs are some
what offset by the temporary infusion of rental payments. 

During the cover-establi hment stage, total gross output and employment 
decline in the agricultural production sector as cropland is retired from 
production, rental payments are made to partic ipants, and cover crops are 
e tablished . In the full-implementation stage, economic activity declines 

'The analysis does not include an examination of nonmarket economic act1v1ty, such as 
recreation and water quality 
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1n all ector . The ag ricultural 1nput ector decline more rapidly during 
thi tage than the other ector becau e expenditure for cover e tablish
ment were completed in the fir t tage. The economic activity that re ul ts 
from returning some of the CRP land to production (at program termina
tion) 1ncrea es total g ro output in all ector . 

The general effects of the CRP o n malle r economie are imilar, but 
larger than tho e ob erved for the national economy. The g reate t impacts 
are ob erved in the Northern Plains, Southern Plain , and Mountain State . 
The e are region with a large number of farm-dependent counties and 
high rate of enrollment in the CRP ( 44 percent of the eligible land). When 
mailer, more agricultura lly dependent area are examined , the CRP has 

an even g reater effect on agricultural activity. 
The reduction in total gro output in the agricultural production ector 

is approximately 3 percent nationally under full implementation, compared 
to decrease of 3.5 percent in the Mountain Region, 10.3 percent in Mon
tana, and 20.9 percent in northea tern Montana . Employment decline range 
from 3.5 percent 1n the Mountain Region to 21.4 percent in northeaste rn 
Montana. Economic activity can be expected to increa e after CRP con
tracts expire a retired land reverts to alternative u e , but the level of activ
ity will not recover to pre-program level . 

The reduction in c ropland u e al o reduce total gro output 1n the 
agricultural input ecto r (Figure 4). Thi reduction occur both during the 
program and after rental payments end . Nationally, under full implemen
tation, the input ector ' total gro output decline about 2 percent. In 
agriculturally dependent rural area , uch a northea tern Montana, the 
CRP effects on the input sector are magnified , with total gro output lo e 
in the input sector of 15.7 percent . 

The CRP will have little impact on the agricultural proce ing ector 
during the period when rental payments are made, provided tock level 
remain high. Rental payment , treated a ordinary di po able income, are 
u ed by furmers to purchase good that include many of the e high-valued , 
proces ed agricultural goods. A a re ult , economic activity in the agri
cultural processing ector can increa e a rental payment and di po able 
fa rm income increa e, even when planted crop acreage decline , becau e 
the rental payments more than off: et the lo s in employment in the agri
cultura l input and production ector . 

If tock levels \.Vere reduced and no longer ufficicnt to fill proce ing 
needs, reduced agricultural output would al o lower the regional grain han
d ling and marketing activitie . Nationally, if tocks declined and ufficient 
grain were unavailable, the agricultural proces ing ector would be affected . 
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Figure 4. A comparison of economic effects of a fully implemented, 45-mi llion-acre CAP 
in the United States, Mountain States, Montana, northeastern Montana, and southeastern 
Colorado. 

Grain would be imported to maintain the high-value processing activities, 
however. Grain handlers and marketers in port areas and regions contain
ing high-value processing activities would be affected. 

Generally, lightly reduced levels of income, total gross output, and em
ployment will occur in the household and other nonagricultural sectors at 
the regional level as a result of CRP. When net farm income increases as 
a re ult of CRP, activity in the household sector will increase. For exam
ple, in Montana and northeastern Montana the rental payment is 1.6 times 
greater than cash rent for the land (implying increased net farm income) , 
slightly increasing economic activity in the household-expenditure sector. 
The increased household expenditures partially offsets the reduced economic 
activity a ociated with reduced crop output. 

Factors not included in Dicks and associates' analyses ( 4), but impor
tant in determining the impact of these rental payments on economic activ
ity, a re farm size, income level, and age and location of the recipient. The 
greater the level of gross farm sales, income level, age, and the greater 
(shorter) the d istance to the rural (urban) business center, the smaller the 
timulation to the local economy. Rental payments presumably are spent 

according to a typical expenditure pattern (food, housing, recreation, etc.) 
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for an average income per on in the specific local or regional economy. 
The exi tence of alternative economic opportunitie in an area affects 

the impact of the CRP on a region' economy. The total economic impact 
of the CRP on outhea tern Colorado, which includes two metropolitan 
area and has a large military influence, is much mailer than on Montana 
and northeastern Montana (Figure 4). Thi smaller impact occurs in pite 
of the fact that southern Colorado has a significant proportion of its cropland 
acre enrolled in the CRP. The decline in total gros output for the na
tional economy is 0.17 percent under full implementation, while for north
ea tern Montana, a le s diversified economy, the decline is 35 time greater 
(6.24 percent). 

A CRP enrollment approaches 45 million acre nationally, the number 
of acre enrolled in a local area increase, thus exacerbating the decline 
in economic activity in such regions a Montana while barely affecting 
other regions, such a outheastem Colorado. The difference stems from 
the fact that southea tern Colorado, as of 1987, had already nearly reached 
the maximum enrollment permitted by FSA. Montana, on the other hand , 
ha a ubstantial amount of cropland that could still enter the CRP. 

After termination of the CRP, the agricultural proces ing, other manu
facturing, and household-expenditure ectors are also affected by the con-
erving cover establi hed on the CRP land . In the South and Delta State , 

timber has been e tabli hed on mo t CRP land. Once timber thinning and 
harve t begin , communitie within the e region will experience a tronger 
recovery in the agricultural proce ing and hou ehold-expenditure sector 
than communitie where gras was the primary conserving cover. 

Environmental and Commodity Policie and Rural Economie 

Environmental program and pohcies currently being implemented and 
tho e being propo ed for implementation will certainly provide 1gnificant 
en\ ironmental benefits. Some will provide monetary incentives for part1c-
1pat1on, while others may regulate action through denial of available benefits 
and le\ ymg of fine . Each program, regardles of trategy, will tend to reduce 
output and econo1ruc activity 1n rural communitie , particularly farm
dependent commurutie 

Commod1t) program being de\ ised and implemented independent of 
the environmental program and pohc1e will provide add1t1onal environ
mental benefits (however mall) and reduce output. Most will offer some 
form of pnce and income upport, prov1d1ng 1ncent1ve for producer to 
maintain current crop and production practices. Like the environmental 
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programs and provisions, commodity programs that reduce output will 
reduce econo mic activity in rural communities. Again, these impacts will 
be greatest in farm-dependent communities. However, retiring cropland 
under commodity programs will not have the same effect as reducing an 
equal amount of production under a conservation program . The commodity 
program will spread impacts over a different, more widely distributed num
ber of counties compared with the more limited, concentrated set targeted 

by conservation programs. 
FSA moved closer than any farm legislation in the past to bring consis

tency to commodity and environmental programs and policies. However, 
in general, these programs have been detrimental to specific farm-dependent 
economies. Continued reduction of economic activity in these communities 
may precipitate a collapse of the community infras tructure, including the 
lo of wholesalers and retailers, government and public services, and the 
deprivation of equipment , buildings, and transportation systems. In areas 
where farm-dependent communities are needed to be productive in the 
future, the infrastructure should be maintained until the cost of maintenance 
exceeds the future costs of rebuilding. 

An Alternative Policy Approach 

An alternative to maintaining assistance to farm-dependent communities 
through government intervention would be to promote a change from surplus 
c rops produced with environmentally damaging practices to deficit crops 
(net import) produced with environmentally sound practices. Alternative 
opportunities include agriculture-based industrial materials, aquaculture 
and mariculture (fish and shellfish) products, low-input or sustainable 
agriculture, and biotechnology. 

Developing agricultural products for industrial uses will provide farmers 
with an increased variety of crops and less dependency on traditional agri
cultural rnarkets. Seven crops have already shown significant potential as 
sources of industrial materials and are slated for commercialization over 
the next three to five year . About 100,000 acres of these crops were in 
production in 1987. Another five crops are currently being examined with 
commercialization likely in the next 5 to 15 years. 

Shifts in consumer preference towards fishery products as a substitute 
for other protein sources offers farmers an a lternative production enter
prise. A larger aquaculture industry will increase the demand for high
protein feed grains and reduce the growing U.S. trade deficit for edible 
fi h ($5 bill ion). 
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Sustainable agriculture is an alternative to current production methods. 
Sustainable implies using available resources in such a way as to guarantee 
the continuous availability of those resources. Alternative, regenerative, 
organic, low-input farming systems are included within the scope of sus
tainable agriculture. While all of these alternatives have different ends and 
means, they all share a common goal of producing agricultural products 
economically with minimal adverse effects upon human health , natural 
resources, environmental quality, and rural economies (11) . 

Alternative opportunities have the potential to (1) provide alternative em
ployment and income-earning opportunities to farmers and rural commun
ities, (2) develop new markets for domestic products, (3) develop new 
sources of inputs for industry and new products for consumers, ( 4) reduce 
the U.S. trade deficit, (5) reduce the adverse effects on human health and 
the environment associated with agriculture, and (6) reduce the need for 
government intervention in agriculture. 

The potential land acreage devoted to future aquaculture and industrial 
crops is unlikely to be anywhere near the 70 million to 100 million acres 
of excess capacity considered to exist in 1987 (.5) . But aquaculture, which 
now uses almost 500,000 acres, could eventually utilize 2 million to 3 million 
acres, and industrial crops that currently utilize only about 100,000 acres 
may utilize as many as 10 million acres in the future. M oving toward sus
tainable agriculture could lower production costs and yields, further reducing 
excess capacity. 

Summary 

Current developments do not indicate a wholesale departure from tradi
tional agriculture, but rather a growing need for diversification . The next 
major farm legislation will likely increase the emphasis on cqnservation , 
environmental quality, human health and food quality, and continue the 
current trend of reducing government support for traditional commodities. 

The increased presence of environmental and consumer demands in the 
agricul tural policy forum may increase the financial squeeze already felt 
by many U.S. farmers and rural communities. Reducing output of tradi
tional commodities will have serious implications for farm-dependent com
munities if alternative employment and income-generating activities are 
not provided. 

Diversification through the adoption of alternatives could have signifi
cant impacts on commodity prices and the economic viability of rural areas. 
Market structure and geographic distribution could change. Labor markets 
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in rural areas may change as· the demand for management increases in 
response to the adoption of alternatives. 

It is important to understand the synergistic effects of reducing govern
ment support for traditional agricultural commodities, increasing require
ments for environmental quality, and the adoption of alternative opportunities 
on various agricultural sectors, markets, and economies. Policymakers and 
implementing agencies will require information describing the potential 
actions and interactions of the various policies, programs, and alternatives. 
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5 
Economic Efficiency Effects 
and Government Finance 
Impacts of the Conservation Title: 
Policy and Program Implications 
David E . Ervin 

Virtual ly everyone commenting on the Conservation Title of the 1985 
Food Security Act (FSA) has pronounced it the most important soil and 
water conservation act since the 1930s. In support of that pronouncement, 
the Con ervation Reserve Program (CRP) and the conservation compliance, 
odbuster, and wampbuster provisions may ultimately apply to 380 million 

ac res of actual and potential cropland, more than one-half of the U.S. total. 
Obviously, the scope of impact i great. 

That impact can take very different shape and form depending upon the 
rule of implementation. Others suggest that the potential for differential 
impact exists (5). In essence, the character of those implementation ru les 
define the degree to which the various provisions add new value to or sub
tract value from the U.S. resource base (i.e., efficiency effects) and/or af
fect government receipts and expenditures. 

Defining Efficiency and Government Finance Relationships 

Econoirusts take special care to distinguish between efficiency and govern
ment finance impacts becau e they can and usually do have quite different 
economic implications. Efficiency effects refer to reallocations of society's 
re ource , including nonmarket environmental products, which lead to 
increa e (benefits) or decrease (costs) in the value (quantity and/or price) 
of good and e rvice provided to current and/or future generations. 
Example re levant to the CRP include improved water quality due to land 
u e change and the a ociated lo in oc1al net returns to crop produc-

67 
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tion . A compari on of the total CRP benefits with its total co ts yield the 
net economic efficiency effects for ociety. 

Government finance impacts are change in the public trea ury' inflow 
(receipts) or outflow ( expenditure ) , or internal budget reallocation . 
However, the e financial effects can either have efficiency con equence 
and/or repre ent a transfer between the private ector and government.1 

That is, efficiency and government finance are overlapping ets, but not 
coincidental et . Con ider two effects from the potential decline in exce 
crop production due to CRP enrollment. Reduced exces upply re ult 
in lower government torage cost (and budget expenditure), which i also 
an efficiency benefit because the fund can be pent on another govern
ment or private activity with higher economic value. Second, the lower 
level of exce crop production reduce government expenditure for price 
upport payments. Because tho e payment are intended to support farm 

income, they repre ent a transfer from taxpayer to agricultural producers 
Thu , the reduction in commodity program expense allow a return of 
part of the tran fer or a reallocation to other government activities. An 
economic efficiency benefit would be created only if it i a urned that the 
return or reallocation produce greater economic value in its new use In 
the ab ence of information about interpersonal value , econoITil ts generally 
a ume that the ultimate economic value of the tran fer is the same regardless 
of who receive it. Therefore, a reallocation of the tran fer i generally 
a urned not to have efficiency con equence . 

Clearly, economic efficiency and government cost are related but dif
ferent concepts. That i , an improvement in government finance due to ex
penditure reduction (e.g., a price upport payment decline) doe not 
nece arily imply an improvement 1n efficiency Some efficiency effects 
have government finance con equence . And ome government finance im
pacts have efficiency con equence . But there i not a general cor
re pondence. It depend upon the pecific program in question 

Mo t importantly, both can be valid ocial obJect1ve for different rea on 
Care hould be taken, however, 1n intertwining them becau e they may be 
compet1tr\.e. An increa ed empha i on one may d1mini h the other 
Reichelderfer and Bogge (12) 1llu trate that actual 1986 CRP enrollment 
could ha\e been altered to improve both government co t and ome effi
c1enC} dunen ion . However, their finding 1n that particular case doe not 

1Th1-; dt cuss1on abstracts from the concept that an increasing total Je,;el of go\:emment 
ta"3llon ma) ha,;e effic1enC) co t consequences for the total economy because the focus 
, 1n one mall ~el of go,;ernment programs 
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run counter to the basic notion advanced here that the interrelationships 
between the two goals needs to be recognized explicitly and incorporated 
into program decision-making. 

Efficiency and Government Finance Effects 

The CRP idles cropland for a 10-year period through voluntary, com
pensatory contracts with owners and operators of highly erodible cropland. 
By constraining the amount of land available for crop production, the CRP 
supposedly raises prcxluction costs, reduces output supplies, and increases 
market prices.2 This primary crop production effect is counterbalanced 
against improved conservation and environmental services from the enrolled 
land . An important secondary goal is to control excess crop supplies and 
thereby reduce government commodity program costs through lower out
put levels and higher market prices (thus requiring lower deficiency 
payments). 

Termed the "program ineligibility" provisions, conservation compliance, 
sodbuster, and swampbuster seek to remove federal agricultural program 
incentives to farm highly erodible cropland, unbroken pasture or prairie, 
and wetlands, respectively, without conservation safeguards. The presumed 
intent, therefore, is to increase the flow of environmental services from 
that land . By threatening the removal of agricultural program benefits, the 
desired effect is to change the practices used to farm such land, which may 
raise prcxluction costs over current cropping methcxls. At the aggregate level , 
production cost increases translate into lower crop supplies and higher food 
prices. The program ineligibility provisions do not have explicit govern
ment cost objectives. However, their net effect is probably to limit poten
tial budget exposure for commodity program payments by raising the cost 
of program crop production on land subject to the conservation requirements, 
thus reducing supplies and increasing c rop prices. Some farmers may even 
refrain from participating in commodity programs rather than meet the con
servation requirements. 

The Conservation Title provisions use different methods but have similar 
final effects. The same sets of efficiency benefits and costs and govern-

2This interpretation of the CRP's effects is dependent upon the assumption that the en
rolled land would have been in crop production without the CRP in place. If an equivalent 
supply-reducing amount of land had been withdrawn by another mechanism in the absence 
of the CRP, then the assumed crop supply reduction and increased prices would have oc
curred in either case. Consequently, it would be inappropriate to attribute the supply reduction 
and price increases to the CRP 
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ment finance effects generally apply to each (with the exception of CRP 
compensation) . A listing of the probable generic impacts provides perspec
tive on the range of tho e effects and their interrelationships.3 Recall from 
above that the efficiency and government finance lists are not additive 
becau e they overlap. Each measures a different economic phenomenon. 

The following are among the efficiency benefits: 
► Increased conservation and environmental services (e.g., erosion 

reduction, wildlife habitat). 
► Reduced losses from excess crop supplies (e.g., storage and transpor-

tation payments and export subsidies). 
► Noncancellation of econdary benefi ts (e.g., reduced pollution from 

agricultural processing firms). 
► Increased producer welfare due to higher crop prices. 
Among the efficiency costs are the following: 
► Reduced consumer welfare due to lower crop outputs and higher 
. 

price . 
► Conservation cover establishment co ts on CRP land. 
► Unemployment o r underemployment of immobile agricultural pro-

duction resources (e.g., labor and machinery). 
► Noncancellation of econdary costs (e.g., increased environmental 

externalities from firms supplying conservation cover inputs, uch a air 
pollution from grass seed production). 

Government revenue/cost avings include the following: 
► Reduced commodity program expenses for deficiency and paid diver

sion payments due to less base acreage (direct) and higher market prices 

(indirect). 
► Reduced storage and transportation payments and export subsidies. 
► Lower administrative costs for traditional agricultural commodity pro-

grams on diverted ba e acres. 
► Lower traditional government erosion control expenditures. 
Added government expenditures include the following: 
► CRP rental payments. 
► Conservation cover establishment co t- haring. 
► Administrative costs for CRP land enrollment and maintenance and 

conservation compliance, odbu ter, and wampbuster implementation. 
The following discussion focuse on the CRP because that program con

tain the most prominent government cost dimension . While all of these 
efficiency and government finance effects are possible, their relative 
magnitude can vary according to the manner in which the particular pro-
3See Ervin and Dicks (7) for a more complete explanation of these effects. 
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grams a re implemented . T he balance of these effects becomes the explic it 
or implicit result of conservation policy choices. Such a conclusion is not 
startling. But it deserves careful consideration because the pursuit of dif
ferent mixes of efficiency and government finance objectives can yield quite 
diffe rent economic effects for soc iety. 

Alternative CRP Paths 

The CRP was born in 1984-1985 amid three important social and economic 
conditions in the agricultural economy: (J) public perception of high damages 
to c ropland and off-site resources (e.g., rivers and lakes) caused by soil 
e rosion , (2) propensity of U.S. agriculture to produce more program crops 
than could be sold at market prices, and (3) public preference that 
agricultural commodity and conservation programs be consistent. Not sur
prisingly, the CRP has as its primary goal the reduction of c ropland ero
sion and , second , the control of excess c rop production , along with a host 
of ancillary objectives. The two major goals for the most part can be in
terpreted as effic iency and government cost concerns, respectively. 

Congressional design of the CRP was patterned after the Soil Bank Pro
gram of the 1950s and 1960s with two exceptions. First , enroll ment was 
to be targeted to that land with the greatest e rosion problem . Second , an 
owner/operator bid procedure with maximum acceptable bid limits would 
replace the Soil Bank offer system. Participating CRP owners/operators 
receive annual payments equal to their successful bids, plus a one-time 
payment of one-half of the eligible costs necessary to establish a conserva
tion cover. In exchange for payment , participants agree to implement ap
proved conservation cover and not harvest commercial agricultural c rops 
from the enrolled land during the contract (except if the secretary of 
agriculture declares an emergency, such as the 1988 drought period). Once 
the contract expires, the owner/operator is free to resume cropping on the 
land, but risks losing the fa rm's agricultural program benefi ts unless the 
cropping practices satisfy an approved soil conservation plan . Readers should 
consult Dicks and associates ( 4) for a full explanation of program details. 

It is important to emphasize the different nature of economic effects de
rived by pursuing the two primary goals. Consider the e rosion reduction 
objective first. Cropland erosion generally causes a variety of costs, begin
ning with the diminished productive capacity of the soil (on-site impacts) 
and end ing with the deposition of the eroded soil and attached substances 
(e.g., agricultural chemicals) away from the eroding field (off-site damages). 
Average annual on-site damages have been estimated at $1. 1 billion for all 
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U.S. c ropland (I). Idling highly e rodible c ropland with the CRP reduces 
the on-si te productivity damages, assuming the land would have remained 
in c rop production otherwise. The productivity damages avoided are thus 
savings to current and future generations in the form of lower production 
costs and crop prices; these savings are, therefore, an economic efficiency 

benefit.4 

Off-site damages are c lear examples of negative externalities. Operators 
of e rodible cropland often farm in such a manner that e roded soil and at
tached substances leave their farms, creating costs for other parties. Ribaudo 
(13) and Clark and associates (2) have estimated that the annual costs of 
off-site effects range from $4 billion to $5 billion per year. Again, the enroll
ment of CRP land will diminish those costs, presuming, as above, that the 
cropland would have continued to cause the erosion damages without the 
CRP. If that presumption is correct, then the off-site costs avoided are also 

an efficiency benefit. 
Of course, these benefi ts come at some efficiency cost if it is assumed 

that the CRP land would have been in production without price supports. 
Under that presumption, diverting land from production raises the cost 
of producing a given amount of crop , thereby reducing upplies and rais
ing consumers' food costs. Thus, the main cost of adding the CRP land 
i to reduce the economic welfare of food consumer .5 

Pursuit of the second CRP goal , control of excess crop production, pro
duces both government finance and additional efficiency effects. By reducing 
crop production, two beneficial government finance effects are c reated . 
First, the crop defi ciency payments (target price minus market price or 
loan rate) or annual paid diversion payments received for the CRP acres 
normally participating in commodity programs are avoided . This is a direct 

4There is growing evidence that on-site productivity losses are recognized by private land
owners (6, 9, JI). The degree of that recognition and ensuing private action is still under 
1nvest1gation. Even with such pnvate erosion control action, ociety may choose to achieve 
a different erosion reduction level for other reasons (e.g., intergenerational transfers) . Thus, 
the CRP-1nduced erosion control changes from pnvate levels may yield a social efficienc1 
benefit. But the social cost of that erosion reduction needs to be weighed against those 

benefits. 
5Farmers, unlike consumers, may actually receive higher net income for two reasons. First, 
partic1pat1ng CRP farmers receive annual rental payments that presumably cover all of their 
expected loss in net income from enrolling land. Second, because of an inelastic (i.e., price 
responsive) demand curve for most agricultural crops, the idling of CRP acres may push 
pnces higher so that total remaining crop revenue increases and more than offsets increased 
production costs. Thus, farmers in the aggregate, CRP participants and nonparticipants, 
will benefit. Again, such an increase in farm net income presumes that the aggregate sup
ply reduction would not have occurred without the CRP. 
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cost-saving. Second, the reduced crop production , if significant, pu hes 
up market prices, thereby lowering the deficiency payment rate on remaining 
program crop production. Weighing against these direct and indirect govern
ment cost-saving are additional CRP rental and con ervation cover cost-
hare expen es, plus any net increases in admini trative co ts. The unknown 

net government finance impact represents either a net cost saving for return 
to the taxpayer or expenditure on other programs, or a net new govern
ment cost requiring additional tax revenues or reallocation from other 
programs. 

In addition to the government finance effects, the reduction of excess 
crop production generates at least three efficiency benefits. Fir t , the 
re ources devoted to storing and tran porting the surplus commodities are 
freed for other use . Second, any direct export sub idies necessary to enable 
foreign purchases of the prior crop production on CRP land are avoided. 
Finally, society saves the difference between the social cost to produce the 
excess supply and the amount U.S. consumers would pay for the excess 
consumed domestically, often referred to a "deadweight loss." 

A particular CRP implementation path yields effects relevant to the 
primary and secondary goals simultaneously. As a result, there emerges 
a mixture of efficiency and government finance effects. That i a neces ary 
program outcome. However, the preceding discussion should make it clear 
that the simple addition of efficiency and government finance effects to 
derive a total economic impact is inappropriate and can be confusing. That 
i , saved commodity program expenditure are not equivalent to efficien
cy benefits, and CRP rental expenses are not equivalent to efficiency costs. 

Implementation of CRP 

CRP Summary, Rounds 1-7. Slightly more than 28 million acres were 
enrolled in the CRP through the seventh sign-up round (1986-1988). Table 
1 provides the essential information on the enrollment pattern and govern
ment costs by region. Note first the heavy concentration of acres in the 
Northern Plains, Southern Plains, and Mountain regions, accounting for 
61 percent of the enrolled acres but only 46 percent of the acres available 
to the CRP. Dicks' analysis implies that the relationship of the region's 
maximum acceptable CRP rental bid to the average cropland cash rental 
is an important reason for that outcome (3). Second, note that the three 
highest enrollment regions also have the lowest average rental rate, which 
comprises the largest CRP government cost component. 

From these partial data we cannot determine the relative economic effi-
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ciency or the government finance impacts of the implementation pattern. 
To hed more light on that comparison, a more comprehensive study of 
CRP enrollment i necessary. 

Projected CRP Efficiency and Government Finance Effects. The major 
efficiency and government finance impacts of full CRP implementation 
were recently estimated by an Economic Research Service study team (14). 
The projections pertain to a 45-million-acre CRP based on experience 
through the first ix CRP sign-ups, 1987 crop market conditions, and pro
jected agricultural economic event over the 1988-1999 period. 

Table 2 pre ents the two principal government finance impacts , CRP 
rental and cost-share payments (column 3) and direct and indirect com
modity program cost-savings (column 4), for estimated enrollment level 
(column 1). Column 5, environmental benefits, is a compilation of estimated 
effect , including enhanced soil productivity, improved surface water quali
ty , reduced wind ero ion damage , and increased wildlife recreational 
values. Neither the CRP co t components nor the environmental benefits 
should be construed as complete government finance or economic effi-

Table 1. Comparisons of Conservation Reserve Program enrollment by region, 
1986-1988. 

Acres Percent Percent of Total Average Average 

Enrolled* of Total Cropland Available Rental Cost-

Region (millions) Enrolled for Enrollmentt Paymentt: sharet 

0/o -- - $/acre/year -
Northeast .16 .56 4.31 62.77 48.43 

Appalachia .94 3.34 6.75 54.97 39.30 

Southeast 1.38 4.91 3.87 44.52 38.66 

Delta States .85 3.02 3.01 45.21 32.07 

Corn Belt 3.92 16.67 23.52 81 .12 41 .96 

Lake States 2.26 8.03 8.18 58.78 30.97 

Northern Plains 6.94 24.67 19.08 43.75 35.29 

Southern Plains 4.47 15.89 12.48 40.52 50.35 

Mountain 5.65 20.08 14.35 39.96 32.11 

Pacific 1.56 5.54 4.45 51 .03 32.24 

United States 28.13 100 100 49.71 37.82 

* Source: Agricultural Stabilization and Conservation Service, U.S. Department 
of Agriculture, Washington , D.C. 

tSource: Young , C. E., and C. T. Osborn , editors, (14). Available cropland incor
porates the restriction that normally no more than 25 percent of a county 's 
cropland can be enrolled 1n the CAP. 

tThe average rental payment and cost-share reflects the nominal values over the 
1986-1988 period . 



Table 2. Projected Conservation Reserve Program enrollment, government finance and environmental effects, and region 
averages in 1987 dollars. 

Region 

Northeast 
Appalachian 
Southeast 
Delta States 
Corn Belt 
Lake States 
Northern Plains 
Southern Plains 
Mountain 
Pacific 

Average Available Average Annual Rental 
Enrollment · for CRP Enrollment and Cost-Share Paymentst 

Average Annual 
Commodity Program 

Saving st __ 
Average Annual 

Environmental Benefitst 
- million acres - --------$/acre --------
.73 10.0 

1.97 4.7 
1.90 2.7 
1.43 2.1 
7.65 16.4 
3.79 5.7 
9.63 13.3 
6.78 8.7 
8.47 3.0 
2.65 3.1 

52 
49 
39 
40 
62 
52 
43 
38 
37 
45 

40 
28 
18 
94 
60 
39 
32 
26 
13 
45 

73 
43 
37 
46 
25 
56 

8 
12 
10 
14 

Total average 45.00 69.7 _ 46 40 21 

•source: Young, C. E. and C. T. Osborn, editors, (14). Available acreage incorporates the restriction that normally no more than 
25 percent of a county's cropland can be enrolled in the CRP. 

tThe average annual figures were derived by computing the total present value of the respective variable over 1986-1899, then 
dividing by the total CRP acre-years generated in the respective region, i.e., the total acres enrolled by year summed over the 
14-year period. Thus, the values srnooth any variation over time and reflect 1986 values. 
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ciency measure . Rather, they are the mo t complete indicators of these 
re pective effects , given available data and re earch . 

Several brief explanatory comments are nece ary to interpret the figures 
properly. Enrollment projection were ba ed on trends through the sixth 
1gn-up in early 1988, but were adju ted to reflect the changing regional 

di tribution of maximum available acreage (column 2) a the 45 million 
total wa approached .6 Thi re ulted in an increa ing proportion for the 

Corn Belt in the later round . 
The average annual figure in column 3-5 were derived by first calculating 

the total pre ent value (1986 dollar ) for each variable over the CRP's as-
urned life of contracts (1986-1999). Then, the total pre ent value i divided 

by the um of e timated CRP acre-years over the 14-year period in the 
re pective region, that 1 , the total enrolled acre ummed over years. As 
calculated, the annuities do not repre ent a particular year but are nece ary 
when the enrollment levels are uneven through time and per acre figure 
are de ired . Analy e with the e average figure a ume implicitly that the 
acreage di tribution of tho e variable are imilar over different region , 
or that each acre generate the average. For example, a ume that the en
vironmental benefit value in the Lake State i constant over all eligible 
acres, wherea the corre ponding average in the Northea t i heavily in
fluenced by a mall percentage of high-benefit acre . Obviou ly, compar
ing the economic effects of enrollment path over the region can be 
misleading if all acre are a urned equal to the mean. 

Finally, the commodity program co t- aving deserve pecial comment. 
As noted, these value incorporate the direct aving of deficiency payments 
on base acre enrolled in the CRP and the indirect aving from higher 
market prices a the CRP reduce crop upplie (14) . The direct saving 
can be calculated in a traightfo rward manner for each region by multiply
ing the particular crop deficiency payment rate by the re pective ba e acre 
diverted into the CRP in each year. However, the indirect aving are the 
re ult of aggregate upply reduction at the market level and , therefore, 
mu t be attributed or decomposed to individual region . 

To derive regional indirect aving , the total indirect aving by crop were 
weighted by the regional (1986) share of total production (bu hel harve ted) 
of the particular crop. Thi procedure implicitly a ume that the CRP' 

6The maximum available acreage incorporates the CRP restnctton that enrollment 1s hm1ted 
to 25 percent or less of a county\ cropland Maximum eltg1ble acreage for a region w1ll. 
of course. exceed the available acreage 1f the 25 percent restnct1on 1s binding for one or 

more count1ec.,. 
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national supply effect by crop is composed of regional adjustments reflect
ing a pecified 1986 crop production pattern. In the absence of better in
formation on the regional c rop enterprise shifts induced by the CRP, such 
an arbitrary procedure i necessary. Of course, this approach can be faul
ty to the extent that enrollment of acres normally growing a particular c rop 
is much more concentrated in one or more regions than predicted by the 
specified crop production base. 

A comprehensive economic effic iency comparison of alte rnative CRP 
implementation paths would include consideration of all of the benefi ts and 
costs previously listed (7). Similarly, a comprehensive government finance 
analysis of the alternatives requires inclusion of the expenditure and receipt 
categories explained earlie r. Such analyses were not possible with available 
data. 

Some rudimentary comparisons of table 2 values may nonetheless sug
gest probable implications of pursuing different paths. One justification 
for conducting such comparisons is that the three reported average values 
likely represent the largest economic and fiscal effects of the CRP. The 
only major missing piece of information is the economic effic iency cost 
(loss in consumer welfare) of CRP enrollment by region, which could not 
be estimated for this analys is. 

First , consider the approach of enroll ing land to minimize average an
nual rental and cost-share expenses (column 3). Most emphasis would be 
placed on the Mountain, Southern Plains, Southeast, Delta, Northern Plains, 
and Pacific regions (assuming that additional enrollments would not 
significantly increase the average bid rate). To a considerable extent , the 
present enrollment pattern (Table 1) follows this pattern. 

Next , consider a strategy to emphasize environmental benefits.7 In this 
case, the Northea t , Lake States, Delta, and Appalachian regions would 
be targeted for heavier enrollments than other areas.8 Noteworthy are the 
relatively low environmental benefit values for the Northern Plains, Moun
tain, Southern Plains, and ?acific regions, which fared well under the average 
rental cost crite rion. It is worth emphasizing that most estimates of the 

7 Use of the average annual environmental benefits measure for proJected enrollment is faulty 
to the degree that a different sign-up pattern would have yielded significantly different regional 
benefit values and distributions. For example, the inclusion of new environmental goals 
apart from erosion control , such as groundwater protection, could alter the figures. 
8Th1s assurnes again that the regional acreage distributions of environmental benefits are 
largely similar. Obviously, some acres from all regions may have high environmentaJ benefit 
values and merit enrollment. The argument here concerns only regional averages and em
phasis. A full economic analysis would compare the marginal benefit-cost shifts for regional 
enrollment variations, rather than average values. 
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environmental value component are not mature methodologies with ubstan
t1al corroboration. In particular, the wind e ro ion damage avoided, con
centrated in the Southern Plain , Mountain , and Northern Plain region , 
have a wide e t1mation range because of ltttle previou re earch (14) . 

Finally, what if the focu i hifted to government commodity program 
co t aving ? The Delta region, although mall in potential enrollment ize, 
lead the average co t- a, 1ng figure due to reduced cotton production. 
In the next group are the Corn Belt, Pac ific, ortheast, and Lake State 
region rep re en ting about 35 mil hon available acre . Again , the Southern 
Plain and Mountain Region do not appear to repre ent area of great poten
tial commodity program av1ng , but the orthe rn Plain State exhibit 

fairly \ izeable avoided program payment . 
The comb1nat1on of one o r both of the co t- aving categorie with the 

efficiency benefit c r1ter1on 1s tempting, given the CRP' multiple objec
tive . The re ult1ng value i a mixture of diffe rent economic d1men ion . 
Some might add commodity program co t- av1ng to environmental benefits 
and subtract or divide by rental and co t- hare co ts. But the re ulting ratio 
requires a careful interpretation . For example, the environmental benefi ts 
d1v1ded by CRP rental and cost- hare expen e mea ure the real economic 
benefits provided by a tran fer of fund - fron1 taxpayer or other govern
ment programs. However, it omit con 1derat1on of the efficiency co t of 
uch an action . Regardle of th1 interpretive difficulty, the ratio can be 

a legitimate program implementation mea ure. 
It 1s appropriate to ubtract the commodity program aving from the 

CRP rental payments to derive a net government co t figure (ignoring other 
government cost and revenue effects). Only the Delta region provide a 
net gain (due to cotton program saving ) while the Pacific breaks even, 
and the Corn Belt how a light deficit. The remaining region run an 
annual government co t deficit of more than $10 per acre. Recall al o that 
ne ither the co t nor the revenue mea ure 1s complete. For example, avoid
ed storage and transportation co t are not included 1n the co ·t aving and 
inc reased adm1ni trat1ve expen e are omitted from the CRP expenditure 

s ide 

Summary and Implication 

There i little que tion that implementation of a maJOr government pro
gram is a complex political and administrative proces predominated by 
uncertainty. Competing political and economic theorie exi ta to the driving 
forces behind such program . For example, Gardner (8) advanced and te ted 
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the notion that agricultural commodity programs are efficient income 
redistributional measures, that is, a combination of distributional and effi
ciency objectives. Reichelderfer and Bogge s (12) articulated the position 
that the political preference function for the CRP probably reflects a 
multiplicity of objective with unknown and uncertain weights on each 
objective. 

In light of these thoughts, a clear understanding of the concepts of effi
ciency and distributive effects and their interrelationships in conservation 
program implementation is very important. Herein, an attempt was made 
to differentiate the concepts of economic efficiency and government finance, 
and to demonstrate that the two objectives can be competitive in the CRP 
ca e when viewed from a regional implementation perspective. Preliminary 
empirical analysis suggests that different reg ions would be emphasized for 
environmental efficiency and government finance reasons and that the pres
ent enrollment pattern does not match either objective well. These ex-post 
revelations are unfortunately not very helpful to the CRP implementation 
process begun over two years ago. 

Lindblom (10) characterized government policymaking as a process of 
incremental decision-making or " muddling through" in which goals and 
procedures become intertwined because of the complexity of the policy 
choices under incomplete and uncertain information. Only with the provi-
ion of more reliable and complete information on the policy choices and 

tradeoffs can the desired outcomes be approached more efficiently. In that 
vein, government agencies, universities, and other groups should strive to 
be proactive in the policy process and provide such information in the pro
gram design and implementation stages. 
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Soil and water conservation continues to be an important focus of en
vironmental policy at national and state levels. Soil productivity and the 
potential for water contamination by sediment and agricultu ral chemicals, 
such as fertilizers and pesticides, in recent years have prompted a series 
of maJor conservation policies and environmental protection programs. 

The Food Security Act (FSA) of 1985 includes continued support for 
the Agricultural Con ervation Programs (ACP). ACP is a cooperative ef
fort by federal and state agencies and agricultural producers to restore and 
protect land and water resources and the environment. ACP provides cost
sharing to farmers who implement re ource conservation practices on 
agricu ltural land. As istance for conservation planning is provided by the 
Soil Con ervation Service, Forest Service, and Cooperative Extension 
Service. 

The Conservation Reserve Program (CRP) authorized by FSA encourages 
farmer to idle highly erodible land (HEL), converting it to permanent 
vegetative cover. The farmer may enter into a 10-year CRP contract with 
the U.S. Department of Agriculture (USDA) and receive annual rental 
pa) ments of up to $50,000 per farm per year on the acres. Payment is made 
through the Agricultural Stabilization and Conservation Service (ASCS). 
At lea t two-third of a field must be highly erodible and have been cropped 
between 1981 and 1985, for CRP eligibility ( 4). 

By changing the targeting criteria , ~ignificant potential exists within the 
CRP for enhanced benefits of erosion abatement. Including land adjacent 
to water bod1e ·, flowing tream and river waterways may reduce erosion 

81 



82 KLAUS FROHBERG, ET AL. 

and improve water quality. Termed "buffer strips," these lands are removed 
from production and placed into the CRP with a vegetative cover to limit 
sedimentation and prevent upland ero ion materials from reaching water
way channel . This targeting of buffer strip areas as eligible CRP land has 
the potential to increase environmental benefits of the CRP. 

Noting that data for use in identifying land adjacent to streams, rivers, 
and other water bodies are generally lacking, our source in estimating eligi
ble buffer trip acres wa the 1982 NRI . Once we identified the eligible 
buffer strip land , we used post sign-up records to identify overlap with 
regular CRP land. Also, buffer strip land had to be eligible for CRP sign
up in accordance with county limits. We used the CARD modeling systems 
to evaluate impacts of targeting alternatives for erosion , government cost, 
agricultural commodity prices, and farm income. Baseline projections were 
from the 1988 FAPRI Ten-Year International Outlook (2), prepared in March 
1988 prior to the drought. 

Buffer Strip Area and CRP Allocation 

Buffer Strips. Unfortunately, reliable data on land area adjacent to stream , 
lakes, ponds, and other water bodies are generally not available. Several 
alternative data sets, including the 1982 Natural Resource Inventory (NRI) , 
exi t for approximating this area. The 1982 NRI , a comprehensive survey 
of the natural resource and cropland base in the United States, is specific 
to the substate (multicounty) level. The NRI reports acres in water bodies 
between 2 and 40 acres, and less than 2 acres, as well as acres in mall 
perennial streams narrower than 600 feet. NRI data, however, do not pro
vide information on land class or erodibility levels of land adjacent to the 
water bodies-information necessary for identifying potential buffer trip 
area. Also, the NRI does not report bank lengths for the water bodies. 

The basic data records in the 1982 NRI are primary sampling units (PSU) 
repre enting a predetermined land area. For instance, most PSU repre-
ent a quarter section (a one-half mile square area containing 160 acres), 

although some 40-acre and 640-acre areas are included. Significantly, 
distance to the neare t water ource is recorded for each PSU. Although 
the type of water source i not listed , this information can be u ed to allocate 
the county water body data to land cla ses. Of cour e, these data have low 
stati tical validity at the PSU level. Other data for miles of privately owned 
river length by state were used in conjunction with the NRI in determining 
potential buffer strip areas and checking con i tency of the NRI data and 
river length to date (4). 
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First , county-level data were obtained from the 1982 NRI for acre of 
land in stream and water bodies. All water bodies (lakes, ponds, etc.) were 
assumed to be circular. County-level estimates of shore length for water 
bod1e were computed a : 

i= l , ... , 3,112 counties [l] 

where ASQM1= AWB1 x 0.00156, WL, denotes the total county shore 
length for water bodies in thousands of miles, ASQM, is the total county 
water body area in acres reported by the NRI, and 0.00156 is a factor (in
volving 1r) used to convert acres to square miles. Equation 1 was derived 
from the standard relations for the area and circumference of a circle. 

Second, total acres of small perennial streams (streams up to 600 feet 
wide), denoted APS., were summarized by county from the NRI. State
level data on stream bank length then were apportioned to a county level. 
County-level total acres in water were computed as 

A1DT1=AWB 1+APS
1

; i= l , ... , 3,112 [2] 

The value from equation 2 were u ed to construct a set of homogeneous 
weight for proportionately converting the state-level bank length data to 
a county level. Specifically, if CBL1 denotes county bank length, then 

N 

CBL, =SBLx(A1DT,/ E A10T.) 
I I 

[3] 

where N i the number of counties in tate S. 
The estimates from equation 3, combined with the shore length estimates 

from equation 1, approximate the total area available for buffer strips in 
a county. Unfortunately, these estimates provide no information about the 
land group or erodibility of land. 

Land Classes. " Di tance to water" information contained in the NRI 
were combined with the above area estimates to approximate classes of 
land along tream and water bodies. Specifically, the NRI data were u ed 
to mea ure endogenou crop acre within a specified distance to water (such 
a 100 feet) for each county and each land clas within a county. A et 
of weights for apportioning county-level bank and shore length to different 
land cla e · then wa developed. Endogenou crop acres in land cla 1 
'>tmply \.\'ere divided by endogenous crop acres in all the land c lasses for 
a given county. Thi procedure, however, overestimated the shore and bank 
length for a land clas becau e a county has more land than that in endog
enou5 crops 
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The expre ion for determining water length ( hare length plus bank 

length) for a land class in a county was: 
end P end 

SL
11 
= CBL

1 
x (land

1
/ land,) + WL, x (land,/land.) [4] 

where i = 1, ... , 3112, 1 = 1, ... , 8, SL11 is miles of water length for land 
end 

class l in county i, landi, is total privately owned acres in county i, and 
land. represents the total land base in county i (CBLi and WLi were 

previou ly defined). 
In equation 4, the denominator for the weights adjusting fOunty bank 

length, CBA
1

, is total acres owned privately in county i, land, . This value 
was u ed because the bank length data already are adjusted to reflect privately 
owned land along river and stream banks. Likewise, the denominator in 
the weights for adjusting county shore length , W~, is the total county 
land base, land,. Total county area is used because, unlike the bank length 
data, no di tinction i made between private and public water bodies in 

the NRI data base. 

Future CRP Allocations and Buffer Strip Scenarios 

When allocating CRP land for the scenarios, a number of issues had 
to be considered. No more land in a county can be put into a CRP than 
is e ligible. In addition , total future CRP and buffer strip allocations at the 
county level had to match the targeted levels specified in the scenarios. 
The cenario evaluated included a ba e run where a 45-million-acre CRP 
enrollment was imposed without targeting any CRP land to buffer strips 
( 45/0). There were three alternative scenarios, as follows: 5 million acres 
of the 45 million acre of CRP land targeted to buffer trips ( 4515), 20 million 
acres of the 45 million CRP acre targeted to buffer strips (45/20) , and 
the CRP expanded to 65 million acres and 25 million acre targeted to buffer 

trips ( 65/20) . 
The legislated limit for county CRP sign-up i 25 percent of the total 

land ba e. Some evidence sugge ts, however, that this 25-percent limit has 
been relaxed in previous sign-ups, and questions aro e about the viability 
of the 25-percent limit in the buffer strip scenarios. For the 45/5 scenario 
the 25-percent limit wa continued . But a 35-percent county limit was ap
plied for the other scenarios, largely to obtain sufficient eligible land to 
meet the 20- and 25-million-acre buffer strip targets. Al o, buffer strip 
width had to be expanded . The widths u ed were 100-foot buffer strips 
for the 45/5 scenario, 230-foot strip for the 45/20 cenario, and 300-foot 

trip for the 65/20 cenario. 
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Buffer Strips and CRP Eligibility. With the data on buffer strip width, 
county and land class, water body and stream length, past CRP enroll
ment (through the first four sign-up periods), and the total acres available 
for future sign-up, future CRP enrollment could be allocated. But several 
important decisions remained for determining county and land c lass CRP 
participation. 

For instance, the definitions used for regula!' and buffer strip CRP did 
not preclude the possibility that past CRP sign-up had occurred in eligible 
buffer strip areas and that future CRP sign-up on land meeting the existing 
eligibility criteria could include targeted buffer strip area. The potential 
overlap between regular CRP acres and buffer strip CRP acres had to be 
reflected in allocating future CRP acres. That is, we had to know the potential 
land area available for CRP meeting the standard eligibility definition, the 
potential land area meeting the buffer strip criterion, and the overlap area 
satisfying both CRP c riteria. 

The 1982 NRI again was used to determine total acres eligible for buffer 
strips for a prespecified buffer strip width. The NRI data were scanned 
to obtain all acres of endogenous c rops within 100, 230, and 300 feet of 
water. These values then were aggregated to obtain total area available for 
buffer strips at a county and land class level; this value was denoted as 

C 

bland,, . 
Next, the overlap in the two definitions was determined. That is, it was 

necessary to estimate the eligible CRP land in buffer strips also satisfying 
the > 2T and land class 2-8 criteria. This was accomplished using two 
definitions of regular CRP-eligible land: (1) Denoting land eligible for regular 
CRP within t feet of water (t=l00, 230, 300) as land~.:s~nd (2) denoting 

' ' C, > I 
land eligible for regular CRP greater than t feet from water as land,,. By 
definition, 

c e,:51 c.>1 

land,, =land,, + land11 ; t=l00, 230, 300 [5] 

The union set of all available CR land satisfying both the regular CR and 
the buffer strip eligibility was: 

cu C:51 C 

land,,= land,,+ bland11 [6] 
eu 

where i= l , .. . , 3112, l= l , ... , 8, t= lOO, 230, 300, and land11 is the union 
set of all CRP land that fits both definitions. 

County-Level Estimates. The final step was to convert the value from 
equation 6 into a value that is both allocable and eligible for the CRP with the 
county-level sign-up limits applied . For the county-level percentage limits, 
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the land that was both allocable and eligible under the 25 percent rule was 
as follows: 

if E land,~u < 0. 25 Eland11 
l l 

if CRJ>fi > land~u 

otherwise 

[7] 

An identical definition for allocable and eligible CRP land under the 
35-percent county limit rule can be obtained by replacing .25 with .35 in 
equation 7. Expre sions similar to equation 7 can be used to obtain regular 

ae >2T 
CRP land both allocable and eligible, land11, and buffer strip land both 
allocable and eligible, bland~e . 

Given that the union set of land allocable and eligible for future CRP 
ign-up was used in the allocation model , it wa also necessary to reflect 

previous CRP enrollment of buffer strip areas. Unfortunately, these data 
simply were not available. Given the lack of available data , an ad hoc ad-e :SI 

justment then was made for past CRP sign-up data. Because land,, and 
land~i1 were known fron1 the NRJ, adjustments in past sign-up data could 
be made to reflect overlap with buffer strip area. In particular, a propor-
tion (land

1
/ land

11
) was applied to all present CRP ign-up land to estimate 

e < t 

total land allocatable and eligible for buffer strips not already in previous 

CR ign-up. 

Results 

The evaluation of likely economic impacts of targeting eligible CRP land 
to include buffer strips was conducted in the early spring of 1988 prior 
to the drought. Thus, results of the analyses are best viewed as an exerci e 
given the conditions in the agricultural commodity markets, ab tractions 
required to quantify eligible buffer strip area and eligible CRP land and 
to allocate the regular and buffer trip land to future CRP sign-up adher
ing to both the legislated county limits and the scenario pecification . The 
economic condition for agriculture have changed significantly, of course, 

ince the spring of 1988. 
Two economic modeling systems were used in the exercise. First, the 

CARD/FARPI multi-market commodity modeling system was applied lo 
obtain national result . This system provides estimates of land u e, 
agricultural market prices, and government cost over a projected time 
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horizon. Second, the scenarios were evaluated using results from the 
CARD/FAPRI multi-market commodity market analyses in CARD static 
mathematical programming models at the producing area (PA) level, max
imizing annual returns over short-run variable costs for crop production. 

Multi-Market Commodity Model Analysis. The multi-market commodi
ty model analysis of the CRP alternatives proceeds from a baseline. The 
baseline scenario is from the CARD/FAPRI multi-market commodity 
models reflecting macroeconomic conditions and the commodity market 
situation for the spring of 1988. The policy assumptions, summarized in 
table 1, are for the different CRP scenarios, indicated as 45/0, 45/5, 45/20, 
and 65/25. For the 65-million-acre CRP scenario adjustments in the com
modity program , parameters were made to achieve a more level path in 
stocks and market prices over the 10-year evaluation period . 

The CARD/FAPRI 10-year projections for U.S. agriculture are quite sen
sitive to the macroeconomic conditions in the United States and in foreign 
countries. Additional details on the policy assumptions and the 
macroeconomic conditions are provided in the IO-year report (2). Generally, 
the macroeconomic conditions projected are consistent with a continua
tion of the situation as in the spring of 1988. 

State and Regional CRP Enrollment. The actual sign-up information used 
for the evaluation is through the fourth period , in which sign-up was con
centrated in the Great Plains and Mountain States. Future sign-up in these 
states will be limited by the rule that no more than 25 percent of the cropland 
in a given county can be in the CRP. 

For the 45/0 scenario, future CRP enrollment is projected as heaviest 
in the Corn Belt , where current enrollment is limited but much eligible 
land is available for the CRP. A shift toward the Corn Belt for CRP acreage 
implies that the rental rates will increase, because land values are higher 
in the Midwest than in the Great Plains and the Mountain States. Detailed 
projections of sign-up are provided in table 2. For the 45/5 scenario, targeting 
5 million acres of buffe r strips is projected to have limited effects on state 
CRP enrollment. This is partly because the future sign-up in the targeted 
areas is already projected for heavy increases in the 45/0 or baseline. The 
45/5 scenario results in a modest increase in CRP acreage in the Corn Belt , 
the Northea t , the Delta , and the Appalachian regions. 

For the 45/20 scenario, increasing the number of target acres to 20 million, 
the result for regional/state sign-up is more significant. In general, the direc
tion of the impacts is the same as for the 45/5 cenario; but the magnitudes 
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are larger. CRP enrollment drops sharply in such states as Texas, Colora
do, and Kansas where the baseline sign-up was high and targeted or buffer 
strip acres are few. Enrollment increases in Kentucky and the Mississippi 
River Basin where the baseline sign-up was low and targeted acres exist. 

When the CRP is increased to 65 million acres with 25 million acres 
in buffer strips, the regional composition of the CRP again changes great
I y. Increased enrollment is most dramatic in states where eligible acres 

Table 1. Major program assumptions of alternative scenarios. 
45-Mil/ion-Acre CRP 65-Million-Acre 

Policy 0 Targeted 5 Targeted 20 Targeted CRP, 

Instrument (45/0) (45/5) (45/20) 25 Targeted (651252 

million acres 

Total CRP 
acreage 
1988-1989 28 28 28 32 

1989-1990 38 38 38 48 

1990-1991 45 45 45 60 

1991-1992 45 45 45 65 

Targeted CRP 
acreage 
1988-1989 None 2 5 5 

1989-1990 None 4 14 15 

1990-1991 None 5 20 22 

1991-1992 None 5 20 25 

Acreage 
reduction 10-20% of corn Same Same Rates are adjusted 

base acres and as 45/0 as 45/0 to offset half the 

10-27.5% of changes in planted 

wheat acres area that would 

must be idled result from CRP 

to receive defi- changes 

ciency payments 
Paid Rates are adjusted 

diversions 0-10% of corn Same Same to offset half the 

base may be as 45/0 as 45/0 changes in planted 

idled for an ad- area that would 

ditional payment; resu lt from CRP 

no diversion- changes 

for wheat 
Generic PIK 

certificates Heavy usage in Same Same Same 

making pay- as 45/0 as 45/0 as 45/0 

ments, including 
50% of CRP 
payments until 
1990-1991 and 
25% thereafter 
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Table 2. State CAP enrollment under the baseline (45/0) and three targeting 
options: a 45-million-acre CAP with 5 million (45/5) and 20 million target acres 
(45/20) and a GS-million-acre CAP with 25 million target acres ~ 5/25). -

1990 Enrollment 

65 Million 
Enrollment 45 Million Acre CRP Acre CRP 

Through 4th O Targeted 5 Targeted 20 Targeted 25 Targeted 
State Sign-up (45/0) (45/5) (45/2Q) (65/252 

(thousand acres) 
Alabama 308 822 766 763 1,044 
Arkansas 97 415 541 841 1,030 
California 138 244 286 730 819 
Colorado 1,423 2,143 1,993 1,593 2,128 
Delaware 0 13 22 29 45 
Florida 51 188 169 125 198 
Georgia 280 774 717 638 978 
Idaho 547 1,260 1,176 916 1,417 
lll1no1s 277 1,822 2,200 2,371 3,704 
Indiana 146 997 1,184 1,399 2,157 
Iowa 1.253 4,482 4,331 3,547 5,723 
Kansas 1,391 2,675 2,608 2,105 3,300 
Kentucky 282 778 861 1,255 1,660 
LouIs1ana 43 175 236 333 501 
Maine 12 56 50 113 104 
Maryland 3 93 127 186 274 
Massachusetts 0 14 13 35 46 
Michigan 69 389 477 690 1,058 
Minnesota 1,194 2,803 2,724 2,083 3 ,344 
Mississippi 396 800 871 1,078 1,425 
Missouri 904 2,359 2,587 2,785 4,010 
Montana 1,146 3 ,053 2,765 2,848 3 ,638 
Nebraska 802 2,073 2,036 1,695 2,668 
New Jersey 0 53 57 83 121 
New Mexico 440 297 264 411 408 
New York 25 260 316 519 777 
North Carolina 61 510 600 841 1,122 
North Dakota 713 2,105 2,042 1,601 2,507 
Ohio 103 584 712 1,195 1,753 
Oklahoma 709 1,264 1,230 1,074 1,622 
Oregon 437 645 587 632 817 
Pennsylvania 34 450 541 760 1,151 
South Carolina 139 242 231 279 400 
South Dakota 456 1,347 1,232 943 1,448 
Tennessee 252 863 846 1,312 1,620 
Texas 2,253 4,939 4,586 3 ,215 5,065 
Utah 191 253 328 698 593 
Vermont 0 15 20 92 84 
Virginia 26 250 245 473 548 
Washington 688 1,251 1,133 804 1,265 
West Virginia 0 45 49 353 335 
Wisconsin 235 998 1,010 953 1,493 
Wyoming 159 201 235 546 526 
Other states 0 0 0 58 71 

Total 17,683 45,000 45,000 45,000 65,000 
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are concentrated and where current sign-up is limited . Enrollment increases 
over baseline levels in every region. The largest gains in CRP occur in 
the Com Belt. Table 2 shows results for each of these scenarios by state 
and used in the CARD/FAPRI multi-market commodity model analysis. 

Baseline (45/0) . The baseline results are summarized first, because the 
scenarios are evaluated as comparisons to these projections. In general , 
the area planted to major program crops increases slowly from 1988-1989 
forward . Total area idled declines gradually beginning in 1989-1990. The 
area idled by annual programs falls more rapidly as the CRP increases. 
Given normal weather in the United States and abroad , corn prices are 
projected to increase g radually from the lowest levels in 1986-1987. Soy
bean prices increase more rapidly in 1988-1989 but adjust in the following 
year as production responds to the price increase and demand is similar 
to that of the previous year. 

One important consequence of the large acreage reduction and expand
ing imports in the projection period is a decline in stocks of corn or feed 
grains and wheat. By 1991-1992, these stocks were reduced to normal levels. 
The rules of operating the program, summarized in table 1, were set to 
util ize these stocks on an even basis, generating a relatively smooth market 
price path fo r the grains involved and not inducing significant shocks for 
the livestock economy. 

Net CCC expenditures, which decline slightly from FY 1987, are pro
jected to decrease more significantly in FY 1988 and reach a $10 billion 
level by FY 1991. A large portion of the decline in FY 1988 is a result 
of reduced loan outlays. Generally, the baseline shows increasing prices, 
a slow reduction in stocks, continued use of acreage reduction provisions 
in the commodity programs, and a growing world demand for agricultural 
commodities stimulated by moderately optimistic macroeconomic 
conditions. 

Base Acreage Adjustments. Increasing the CRP reduces the number of 
base acres eligible for government payments. After the fourth sign-up, the 
total CRP enrollment of 17.7 million acres had reduced the base acreage 
of the seven program crops modeled by 11 .2 million acres (Table 3). Pro
jections of future reductions in base acreage depended on CRP enrollment 
by state. For each state and commodity, the 1990 base reduction was set 
equal to the 1987 base reduction multiplied by the ratio of the 1990 state 
CRP to the 1987 state CRP. National base reductions for each of the com
mod ities were simply the sum of the state reductions. 
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Table 3. Base reductions under the baseline (45/0) and three targeting 
scenarios: 5 million targeted acres in a 45 million acre CAP (45/5); 20 million 
targeted acres in a 45 million acre CAP (45/20); 25 million targeted acres in 
a 65 million acre CAP (65/45}. 

1988- Change 
1987- 1988- 1989- 1990- 1991- 1992 from Percent 
1988 1989 1990 1991 1992 Average Base Change 

million acres 
Wheat 

45/0 4.96 6.85 9.29 11 .00 11 .00 9.54 
45/5 4.96 6.72 9.12 10.80 10.80 9.36 -0.18 -1 .8 
45/20 4.96 6.45 8.75 10.36 10.36 8.98 - 0.55 -5.8 
65/25 4.96 7.26 10.88 13.61 14.74 11 .62 2.09 21 .9 

Corn 
45/0 2.32 5.03 6.83 8.08 8.08 7.01 
45/5 2.32 5.21 7.07 8.38 8.38 7.26 0.26 3.6 
45/20 2.32 5.35 7.26 8.60 8.60 7.45 0.45 6.4 
65/25 2.32 6.41 9.61 12.01 13.01 10.26 3.26 46.5 

Barley 
45/0 1.28 1.82 2.47 2.93 2.93 2.54 
45/5 1.28 1.72 2.34 2.77 2.77 2.40 -0.14 -5.4 
45/20 1.28 1.69 2.30 2.72 2.72 2.36 -0.18 - 7.1 
65/25 1.28 1.84 2.76 3.45 3.74 2.95 0.41 16.2 

Sorghum 
45/0 1.34 1.77 2.40 2.84 2.84 2.46 
45/5 1.34 1.74 2.36 2.80 2.80 2.43 -0.04 - 1.5 
45/20 1.34 1.56 2.11 2.50 2.50 2.17 -0.29 -12.0 
65/25 1.34 1.81 2.72 3.40 3.68 2.90 0.44 17.9' 

Oats 
45/0 0.55 0.98 1.33 1.58 1.58 1.37 
45/5 0.55 0.97 1.31 1.56 1.56 1.35 -0.02 -1 .3 
45/20 0.55 0.88 1.20 1.42 1.42 1.23 -0.14 - 10.1 
65/25 0.55 1.06 1.59 1.98 2.15 1.70 0.33 23.9 

Cotton 
45/0 0.74 1.01 1.38 1.63 1.63 1.41 
45/5 0.74 0.95 1.29 1.53 1.53 1.33 -0.09 - 6.2 
45/20 0.74 0.90 1.06 1.17 1.17 1.08 - 0.34 - 23.9 
65/25 0.74 1.06 1.41 1.68 1.79 1.49 0.07 5.1 

Rice 
45/0 0.00 0.01 0.01 0.01 0.01 0.01 
45/5 0.00 0.01 0.01 0.01 0.01 0.01 0.00 27.5 
45/20 0.00 0.01 0.02 0.02 0.02 0.02 0.01 92.2 
65/25 0.00 0.01 0.02 0.02 0.02 0.02 0.01 117.1 

Total 
45/0 11 .19 17.47 23.71 28.07 28.07 24.33 
45/5 11 .19 17.32 23.50 27.85 27.85 24.13 -0.20 - 0.8 
45/20 11 .19 16.84 22.70 26.79 26.79 23.28 -1 .05 -4.3 
65/25 11 .19 19.45 28.99 36.15 39.13 30.93 6.60 27.1 
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After the fourth sign-up, the wheat base had been reduced by almost 
5.0 million acres because of the CRP. Alternatively, the corn base had been 
reduced by only 2.3 million acres. In the baseline scenario, however, future 
CRP enrollment is projected to reduce corn base acreage almost as much 

as wheat. 
Results of scenarios for base acreage reduction also are summarized in 

table 3. For the 45/5 scenario, more corn acres are enrolled in CRP when 
5 million acres are targeted to buffer strips. Except for rice, the amount 
of base acreage enrolled in the CRP falls for each of the other major crops. 
The changes are relatively small ; the largest absolute effect is the 
300,000-acre reduction for the corn base in 1990. 

Targeting 20 million acres to buffer strips in the 45 million acre CRP 
magnifies the effects observed in the 45/5 scenario. Total base acreages 
enrolled in the CRP falls by almost 1.3 million acres in 1990, because much 
of the targeted land is located where fewer program crops are grown. The 
greatest absolute effects are for wheat and corn, but the largest propor
tional effect is fo r cotton. In 1990, almost half a million fewer base cotton 
acres are enrolled in the CRP under the 45/20 scenario than in the baseline. 

For the 65/25 scenario, buffer strips reduce total base acreage by 11 million 
acres from the 45/0 levels. Other than rice (where the baseline CRP enroll
ment is low) the largest percent increases in CRP enrollment occur for 
corn. This follows because the eligible acreage is concentrated in the 
Midwest and Upper Mississippi River Basin. Enlarging the CRP necessarily 
has a significant effect on com and wheat supply and will be apparent on 
the price paths that are developed. 

Planted Acreage. Planted acreage for the major crops is determined in 
the CARD/FAPRI model by parameters of government programs and eco
nomic conditions. Increasing base acreage enrolled in the CRP for a given 
commodity tends to reduce the planted acreage of that crop. But this direct 
effect is countered by changes in other government programs and increases 
in market prices, which in tum affect participation and planted acreage. 

In the baseline, planted acreage for wheat, corn, and cotton expands be
tween 1987 and 1991. Relaxation of idle land requirements for commodity 
programs and increased market prices more than offset the effect of the 
expansion in CRP acreage. In contrast, the barley and sorghum area con
tracts until 1990. For soybeans, cotton, and rice, large acreage increases 
are projected for 1988, but they change little between 1988 and 1991. Planted 
acreage for oats falls in part becau e fewer corn set-aside acre require 

a cover crop. 
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Investigating the impacts of the targeting and CRP scenarios for planted 
acreage shows significant supply effects. The 45/5 scenario shows little 
effect on planted acreage. In fact, for all eight major crops, the planted 
acreage differs from the baseline by less than 1 percent (Table 4). Corn 
and soybean acreage falls slightly, while wheat , barley, sorghum, and cot
ton acreage increases. 

Targeting the 20 million acres to buffer strips under the 45/20 scenario 
increases sorghum and cotton area planted by about 2 percent above the 
baseline level . This is because of the sharp drop in CRP enrollment as 
a result of targeting in Kansas and Texas. Acreages in wheat , barley, and 
oats increase by smalle r amounts. Com, soybeans, and rice acreages fall 
compared to the baseline. 

Results for the 65/25 scenario suggest more significant impacts. Increasing 
the size of the CRP to 65 million acres reduces total planted acreage in 
the eight major crops by more than 5 million acres by 1991. This effect 
would have been larger had annual acreage diversion parameters for the 
commodity programs not been relaxed. For example, the 1991 acreage reduc
tion program for corn was reduced from 10 percent to 5 percent to adjust 
for the supply-reducing effects of the CRP. The 20 million acre increase 
in 1991 CRP acres can be accounted for as follows: the planted acreage 
in the eight program crops is reduced by 5.3 million , the land in annual 
acreage retirement programs falls by 60 million acres, 5.7 million acres 
of the expanded CRP come from non program crops, and the total land use 
increases by 3.0 million acres because of higher crop prices. 

Market Prices. In the CARD/FAPRI multi-market commodity model , 
market prices for major commodities are determined by the inte raction of 
supply and demand. Given domestic production and beginning stocks, 
domestic use, exports, and ending stocks, prices are jointly determined . 
Thus, for example, lower production will result in higher prices, lower ex
ports, lower domestic use, and reduced carryover stocks. 

In the baseline, prices for wheat , corn , barley, and sorghum are pro
jected to increase for the next five years. The 45/5 scenario showed little 
impact on planted area or acreage base, which in tum will cause little im
pact on market prices. 

Price changes are more pronounced under the 45/20 scenario because 
production shifts are larger than under the baseline or the 45/5 scenario. 
The direction of the changes, however, is the same as for the 45/5 scenario. 
These results are summarized in table 5. The largest price effect is for cot
ton (-6. 5 percent) , which also had the largest proportional change in planted 
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Table 4. Planted acreage under the baseline (45/0) and three targeting 
scenarios: 5 million targeted acres in a 45 million acre CAP (45/5); 20 million 
targeted acres in a 45 million acre CAP (45/20); 25 million targeted acres in 
a 65 million acre CAP l65/45 . 

1988- Change 

1987- 1988- 1989- 1990- 1991- 1992 from Percent 

1988 1989 1990 1991 1992 Average Base Change 

million acres 
Wheat 

45/0 65.8 65.3 72.0 73.8 73.7 71 .2 
45/5 65.8 65.4 72.2 73.9 73.9 71 .4 0.2 0.2 

45/20 65.8 65.6 72.5 74.3 74.3 71 .7 0.5 0.7 
65/25 65 8 65.0 71 .3 72.7 72.1 70.3 -0.9 -1 .3 

Corn 
45/0 65.7 66.9 67.8 69.1 73.1 69.2 
45/5 65.7 66.8 67.7 68.9 72.9 69.1 -0.1 -0.2 

45/20 65.7 66.7 67.5 68.8 72.7 68.9 -0.3 -0.4 

65/25 65 7 66.4 66.7 67.8 71 .2 68.0 -1 .2 -1 .7 

Barley 
45/0 11 .0 11 .0 10.7 10.6 11 .3 10.9 
45/5 11 .0 11 .1 10.7 10.6 11 .3 10.9 0.0 0.2 

45/20 11 .0 11 .1 10.7 10.6 11 .3 10.9 0.0 0.2 

65/25 11 .0 11 .1 10.7 10.7 11 .2 10.9 0.0 0.2 

Sorghum 
45/0 11 .8 11 .6 11 .1 11 .4 12.7 11 .7 
45/5 11 .8 11 .6 11 .2 11 .5 12.7 11 .8 0.1 0 .4 

45/20 11 .8 11 .7 11 .4 11 . 7 13.0 12.0 0.3 2.1 

65/25 11 .8 11 7 11 .1 11 .5 12.6 11 .7 0.0 0.2 

Oats 
45/0 18.0 14.3 13.7 13.3 13.0 13.6 
45/5 18.0 14.3 13.7 13.3 13.0 13.6 0.0 0.0 

45/20 18.0 14.4 13.8 13.4 13.1 13.7 0.1 0 .7 

65/25 18.0 14.3 13.6 13.1 12.7 13.4 -0.2 - 1.1 

Cotton 
45/0 10.4 12.0 11 .6 11 .5 11 .8 11 .7 
45/5 10.4 12.0 11 .6 11.6 11 .8 11 .8 0.0 0.4 

45/20 10.4 12.1 11 .8 11 .8 12.0 11 .9 0.2 1.6 

65/25 10.4 12.0 11 .6 11 .5 11 . 7 11 . 7 0.0 -0.3 

Rice 
45/0 2.4 2.9 2.9 2.9 3.0 

r 

45/5 2.4 2.9 2.9 2.9 3.0 2.9 0.0 0.0 

45/20 2.4 2.9 2.9 2.9 2.9 2.9 0.0 -0.3 

65/25 2.4 2.9 2.9 2.9 2.9 2.9 0.0 -0.3 

Soybeans 
45/0 57.4 62.0 64.6 67.6 61 .9 62.8 
45/5 57.4 62.0 64.5 62.6 61 .8 62.7 0.0 -0.1 

45/20 57.4 62.0 64.5 62 6 61 .8 62.7 0.0 -0.1 

65/25 57.4 61 .4 63.9 61 .4 60.6 61 .8 0.9 -1 .5 

Total 
45/0 242.5 245.9 254.4 255.2 260.4 254.0 
45/5 242.5 246.1 254.5 255.3 260.4 254.0 0.1 0.0 

45/20 242.5 246.4 255.0 256.1 261.1 254.7 0.7 0.3 

65/25 242.5 244.7 251 .7 251.6 255.0 250.8 -3.2 -1 .31 
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Table 5. Market prices under the baseline (45/0) and three targeting scenarios: 
5 million targeted acres in a 45 million acre CAP (45/5); 20 million targeted 
acres in a 45 million acre CAP (45/20); 25 million targeted acres in a 65 million 
acre CAP {65/45) . 

1988- Change 
1987- 1988- 1989- 1990- 1991- 1992 from Percent 
1988 1989 1990 1991 1992 Average Base Change 

dollars per bushel 
Wheat 

45/0 2.56 2.86 3.00 3.05 3.09 3.00 
45/5 2.56 2.86 3.00 3.05 3.09 3.00 0.00 0.0 
45/20 2.56 2.85 2.99 3.04 3.09 2.99 (0.01) -0.2 
65/25 2.56 2.89 3.11 3.23 3.33 3.14 0 .14 4.7 

Corn 
45/0 1. 71 1.91 2.00 2.05 2.11 2.02 
45/5 1. 71 1.92 2.01 2.06 2.13 2.03 0 .01 0.6 
45/20 1. 71 1.92 2.02 2.08 2.15 2.04 0.02 1.2 
65/25 1. 71 1.95 2.10 2.19 2.31 2.14 0.12 5.9 

Barley 
45/0 1.80 2.02 2.07 2.15 2.11 2.09 
45/5 1.80 2.01 2.07 2.14 2.10 2.08 (0.01) -0.4 
45/20 1.80 2.01 2.06 2.13 2.09 2.07 (0.02) -0.7 
65/25 1.80 2.02 2.12 2.18 2.19 2.13 0.04 1.9 

Sorghum 
45/0 1.60 1.74 1.91 2.04 2.03 1.93 
45/5 1.60 1.74 1.91 2.04 2.03 1.93 0.00 0.0 
45/20 1.60 1.73 1.89 2.03 2.02 1.92 0.01 -0.6 
65/25 1.60 1.76 1.97 2.13 2.16 2.01 0.07 3.9' 

Oats 
45/0 1.65 1.46 1.52 1.60 1.65 1.56 
45/5 1.65 1.47 1.52 1.60 1.66 1.56 0.00 0.3 
45/20 1.65 1.47 1.52 1.61 1.66 1.57 0.01 0.5 
65/25 1.65 1.47 1.52 1.62 1.69 1.58 0.02 1.1 

Cotton* 
45/0 0.630 0.602 0.584 0.593 0.606 0.596 
45/5 0.628 0.597 0.575 0.582 0.594 0.587 (0.009) -1.6 
45/20 0.626 0.586 0.551 0.545 0.551 0.558 (0.038) -6.4· 
65/25 0.632 0.605 0.589 0.600 0.615 0.602 0.006 1.0 

R1cet 
45/0 6.96 5.91 6.18 6.49 6.59 6.29 
45/5 6.96 5.91 6.18 6.49 6.59 6.29 0.00 0.0 
45/20 6.96 5.92 6.20 6.52 6.62 6.32 0 .02 0.4 
65/25 6.96 5.93 6.22 6.57 6.68 6.35 0.06 0.9 

Soybeans 
45/0 5.63 6.14 5.23 5.24 5.79 5.60 
45/5 5.63 6.15 5.25 5.26 5 .80 5.62 0.01 0.3 
45/20 5.63 6.15 5.25 5.28 5.81 5.62 0.02 0.4' 
65/25 5.64 6.42 5.63 5.86 6.48 6.10 0.50 8.9 

*Dollars per pound. 
tDollars per hundredweight. 
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acreage. In the 65/25 CRP cenario, higher prices for all eight of the ma
jor commoditie were projected . Price increased mo t dramatically for 
corn (5.9 percent) and oybeans (8.9 percent), because much of the increased 
CRP acreage is from the Corn Belt. The e higher price have a significant 
influence on the co t of operating the commodity programs. 

Government Cost. Government co ts of the CRP and commodity pro
gram are calculated u ing an accounting framework designed to replicate 
the action of the Commodity Credit Corporation (CCC). Government co ts 
are computed on a ca h ba i , o when a CRP payment is made in Payment
In-Kind (PIK) certificate instead of ca h , it i not recorded as a cost to 
the CRP. If this certificate then i u ed to repay a corn loan, the cost is 
a c ribed to the corn program. Thus, the certificates are not lo t , but they 
skew the allocation of recorded co ts by commodity. 

For the ba eline or 45/0 cenario, government co t of the agricultural 
commodity programs i projected to fall dramatically in FY 1988 to about 
$14 billion from levels in exce of $20 billion in FY 1986 and 1987 (Table 
6). Mo re mode t decline occur in out-years. It i a urned in the analy i 
that 50 percent of the rental payment will be made in certificate until 
1992. Thus, the true CRP co ts are almo t double tho e reported . In FY 
1992, the certificate proportion of the CRP payment i a urned to fall to 
25 percent. The rental rate of $52.78 per acre, up from $48.70, is projected 
because the land bid into the CRP i more productive. 

In planted acreage, the cost impact of the 45/5 cenario are minimal. 
The conclusion from the analy i i that mode t targeting of the CRP can 
occur at the 45 million acre level without ignificant impacts on govern
ment cost , price , or planted acreage. Even when the number of targeted 
acres i increased to 20 million , total government co ti not ignificantly 
affected (only 1.1 pe rcent higher). Holding tate bid rate con tant, the na
tional average bid rate for future sign-up i $53.86. Cotton program co t 
rise by a much as $390 million for 1992 a a re ult of lower price and 
increa ed program acreage. Were it not for cotton , total government costs 
actually would fall for this cenario. The high co t of the cotton program 
could be reduced if the program acreage reduction rate were increased to 
off: et the reduction in CRP acreage. 

When the CRP is expanded to 65 million acre , the net impact on govern
ment costs depend on the magnitude of two effects working in oppo ite 
d irections. Base acreage reductions result in higher commodity price and 
reduction in deficiency payment . But larger total rental payments mu t 
be made on the expanded CRP acreage. With tate bid rates a urned con-
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Table 6. Government costs under the baseline (45/0) and three targeting 
scenarios: 5 million targeted acres in a 45 million acre CAP (45/5); 20 million 
targeted acres in a 45 million acre CAP (45/20); 25 million targeted acres in 
a 65 million acre CAP assuming constant (65/25 Lo) and increased (65/25 Hi) 
state bid rates. 

Fiscal Fiscal Fiscal Fiscal Fiscal Change 
Year Year Year Year Year 1988-1992 From Percent 
1988 1989 1990 1991 1992 Average Base Change 

billion dollars, cash accounting 
Wheat 

45/0 1.21 1.70 1.65 1.74 1.53 1.57 
45/5 1.21 1.70 1.66 1.74 1.53 1.57 0.00 0.0 
45/20 1.23 1.72 1.68 1.75 1.54 1.58 0.02 1. 1 
65/25 Lo 1.19 1.56 1.36 1.33 1.05 1.30 (0.27) -17.1 
65/25 Hi 1.19 1.57 1.39 1.38 1.08 1.32 (0.24) -15.6 

Feed Grains 
45/0 8.89 6.37 4.41 3.46 3.27 5.28 
45/5 8.86 6.34 4.33 3.32 3.19 5.21 (0.07) - 1.3 
45/20 8 .86 6.32 4.31 3.21 3.06 5.15 (0.13) -2.4 
65/25 Lo 8.67 5 .94 3.78 2.28 2.11 4.56 (0.72) - 13.7 
65/25 Hi 8.67 5.97 3.85 2.36 2.16 4.60 (0.68) -12.8 

Cotton 
45/0 0.77 0.73 0.73 0.66 0.54 0.69 
45/5 0.79 0.77 0.79 0.74 0.61 0.74 0.06 8.2 
45/20 0.81 0.86 0.98 1.04 0.93 0.92 0.24 34.7 
65/25 Lo 0.76 0.71 0.69 0.62 0.48 0.65 (0.03) - 5.0 
65/25 Hi 0.76 0.71 0 .69 0.62 0.48 0.65 (0.03) -5.0 

Soybeans 
45/0 (1. 71) (0.17) 0.29 (0.00) (0.10) (0.34) 
45/5 (1 .71) (0.18) 0.27 (0.01) (0.07) (0.34) (0.00) -0.8 
45/20 (1 . 71) (0.18) 0.28 (0.02) (0.07) (0.34) (0.00) - 1.1 
65/25 Lo (1 . 72) (0.23) 0.11 (0.04) (0.08) (0.39) (0.05) -15.5 
65/25 Hi (1 . 72) (0.23) 0.11 (0.04) (0.08) (0.39) (0.05) - 15.5 

CRP 
45/0 0.83 1.08 1.23 1.15 1.73 1.21 
45/5 0.83 1.09 1.24 1.17 1.75 1.22 0.01 0.7 
45/20 0.83 1.09 1.25 1.17 1.75 1.22 0.01 0.9 
65/25 Lo 0.98 1.43 1. 71 1.76 2.56 1.69 0.48 39.9 
65/25 Hi 0.98 1.59 2.04 2.23 3.34 2.04 0.83 68.7 

Other 
45/0 4.01 3.47 2.91 2.80 2.75 3.19 
45/5 4.01 3.46 2.91 2.80 2.75 3.19 (0.00) -0.1 
45/20 4.01 3.46 2.90 2.79 2.74 3.18 (0.01) -0.3 
65/25 Lo 4.00 3.43 2.83 2.72 2.68 3.13 (0.06) - 1.8 
65/25 Hi 4.01 3.43 2.84 2.73 2.68 3.14 (0.05 - 1.6 

Total 
45/0 14.01 13.18 11 .23 9.81 9.71 11 .59 
45/5 14.00 13.19 11 .20 9.76 9.75 11 .58 (0.01) - 0.1 
45/20 14.03 13.27 11 .40 9.92 9.95 11 .71 0.13 1.1 
65/25 Lo 13.88 12.84 10.48 8.68 8.80 10.93 (0.65) -5.6 
65/25 Hi 13.89 13.05 10.92 9.28 9.66 11 .36 (0.2~ -2.0 
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tant. the average net co t av1ng to the government average approximate
ly $650 millton per year over the next five year . If the a sumed average 
bid rate increase by 40 percent (to $75.49 per acre), the co t av1ngs fall 
to $230 million per year, beyond 1992, government co ts are e ent1ally 
unchanged 

Mathernat1cal Prograrnm1ng Analysis. The mathematical programming 
models u ed to evaluate CRP level and targeting were for five producing 
area (PA ) The model incorporate price and acreage from ection 2 
and the CARD FAPRI multi-market commodity analy i . The e PA are 
1n the Upper Midwe tern region, covering the Mi 1 1ppi River Ba 1n. 
Detailed de criptions of the model are provided 1n Holtkamp and a oc1ate 
(3) Generally, the model u e a tattc hnear programming framework. Each 
PA 1 modeled as a representative farm The maximization i for net return 
over variable co ts of crop production The hve tock ector 1 not en
dogenou But hve tock i included in term · of feed demand requirements 
that are con tant for the CRP cenar10 . Crop are identified in rotation 
typical of tho e in the Upper M1 1 sippi River Ba 1n. Budgets for crop 
production and for ero 10n are from ARIMS (I). 

The PA models include con traint for land (three group ), machinery, 
operator labor, and commodity acreage ba e . The commodity acreage ba e 
are keyed to scenario and the CARD/FAPRI re ult . For the analy 1~, lt 

1s important to determine the tradeoffs between commodity program 
payment , increa ed co t of the CRP and, perhap , production co t. Par
t1c1pat1on 1n commochty progrruns 1 endogenued, u 1ng program and market 
price differential and the value of the acreage ba e a urning that current 
commodity program are continued Finally, CRP enrollment i exogenou ly 
specified given the allocation developed 1n ect1on 2 and the tate re ult 
previously reported 

Base Run and Scenar10s. The evaluation were for cenar10 compared 
to a base run. The ba e run (45/0) a sume that the CRP i fully im
plemented Cfable 7) Again, commodity program and market price , reduced 
acreage requirements. and other variable are for 1990 and are from the 
CARD/FAPRI March 1988 baseline. 

4515 Scenario Compared to the Baseline. Re ults comparing the 45 5 
scenario to the ba ehne are summarized 1n table 8. ProJected com and oy
bean prices under the 45/5 scenario are up lightly. Acreage enrolled in 
the CRP 1s down 1n PAs 39 and 41 and up in PA 40, 42, and 43. Relatively 
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Table 7. Estimates of net income, production, land use, pesticide use, and 
land rental value for the baseline 45/0 scenario by producing area . 

Producing Area 

No. 39 No 40 No 41 No 42 No 43 

mil/ton dollars 
Net income, crops 1,688 868 3,321 1,825 585 

Production 
m1/lton units 

Corn (bushels) 497 66 183 80 1,220 73 665 97 175 48 
Soybeans (bushels) 154 03 38 33 364 98 229 37 52 14 
Wheat (bushels) 111 00 31 27 29 71 67 76 72 95 
Hay (tons) 6 02 10 31 9 78 1 19 0 82 

Land use 
m1/lton acres 

Corn 4 25 1 69 10 41 5 61 1 57 
Soybeans 4 50 1 25 10 42 6 51 1 57 
Wheat 2 25 0 55 0 57 1 19 1 22 
Hay 1 62 2 33 2 39 0 42 0 32 
Set aside 0 75 0 33 2 06 0 90 0 21 
CAP 1 46 0 67 3 72 1 08 0 59 

Idle land (percent of total land) 14 9% 14 7% 19 5% 12 6% 14 7% 
CAP (percent of total land base) 98% 99% 12 6% 68% 10 8% 

Commodity program 
millton acres 

Corn base 3 46 1 93 12 57 4 87 0 92 
Wheat base 2 14 0 10 016 1 26 0 76 

Part1c1pat1on 
Corn 2 88 1 61 10 25 4 04 0 77 
Wheat 1 48 0 07 0 05 0 75 0 45 

Base reduction 
Corn 0 34 0 21 1 73 0 23 0 07 
Wheat 0 24 0 01 0 05 0 20 013 

Part1c1pation rate 
Corn 0 83 0 83 0 82 0 83 0 84 
Wheat 0 69 0 64 0 30 0 60 0.59 

Tillage method 
Conventional 8 88 4 84 17 63 9 43 3 38 
Reduced tillage 3 73 0 73 617 410 1 28 
No-till 0 00 0 25 0 00 0 19 0 00 

Pest1c1de use 
million pounds of active ingredient 

Alachlor 13 11 3 76 30 85 14 68 4 16 
Atraz1ne 5 75 2 29 13 95 7 37 2 05 
Dual 0 00 1 92 0 00 0 32 0 00 
Sencor 1 92 0 47 4 47 2 63 0 61 
Treflan 3 56 0 82 8 29 4 66 1 06 

Land rental values 
dollars per acre 

Soil class one 65 99 28 50 43 73 57 97 38 26 
Soil class two 68 77 60 66 80 33 85 17 91 94 
Soil class three 99 55 86 80 82 51 105 45 104 72 
CAP shadow pnce 98 76 91.34 112 20 112 86 107 00 
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Table 8. Percentage difference estimates as compared to the baseline (45/0) 
for the 45/5 scenario, by production area. 

Producing Area 
No. 39 No. 40 No. 41 No. 42 No. 43 

% 

Net income, crops -0.2 -0.3 -0.5 0.2 -0.1 

Production 
Corn (bushels) 1.0 -0.2 0.4 -1 .8 -2.0 
Soybeans (bushelaj -0.1 -0.3 0.4 -1 .0 -2.2 
Wheat (bushels) .0 0.0 3 .3 -1.1 0.1 
Hay (tons) -0.2 -0.1 0.0 0.6 0.1 

Land use 
Corn 0.9 0.0 0.6 -2.0 -4.2 
Soybeans -0.2 0.1 0.5 -1 .4 -4.2 
Wheat 0.0 0.0 3 .3 -1 .7 -1 .4 
Hay 0.0 0.0 0.0 0.0 0.0 
Set aside 0.3 -0.3 0 .5 -1 .5 -0.9 
CRP -2.5 1.2 -3.4 20.9 10.0 

Idle land (percent of total land) -1 .5 0.6 -2.0 10.7 8 .9 
CRP (percent of total land 
base) -2.4 1.1 -3.4 21 .0 11 .9 

Commodity program 
Corn base 0 .3 -0.1 0 .5 - 1.0 -0.1 
Wheat base 0.0 0.0 0 .0 0.0 0.0 

Participation 
Corn 0.3 -0.6 0.5 -1.0 -0.6 
Wheat 14.6 20.9 111.9 21.8 25.4 

Base reduction 
Corn -2.9 1.4 -3.4 21 .0 1.4 

Wheat -2.9 1.4 -3.5 21 .1 9.6 

Participation rate 
Corn 0.1 -0.5 0.0 -0.0 -0.5 

Wheat 14.6 20.9 111 .9 21.8 25.4 

Tillage method 
Conventional 0.5 0.0 0 .1 -0.3 0.6 

Reduced tillage 0.0 -1 .0 1.6 0.0 1.6 

No-till 0.0 -86.5 

Pesticide use 
Alachlor 1.0 -0.3 0 .3 -0.9 -1 .9 

Atrazine 1.0 -0.1 0.7 -1 .9 -1 .4 

Dual -70.7 -91 .1 

Sencor -0.1 -0.5 0 .3 -3.1 -1.6 

Treflan -0.2 -0.5 0.2 -0.9 -1.7 

Land rental values 
Soil c lass one -0.3 0.4 -1.8 1.8 0.0 

Soil class two -0.2 0.1 -1 .9 6.9 0.0 

Soil class three -0.3 -0.1 -1.9 3.3 0.0 

CRP shadow price -0.5 -0.3 -0.6 4.5 -0.2 
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large increases in CRP enrollment are implied for PAs 42 and 43. 
Planted acreages for corn, wheat, and soybeans were down in PAs 42 

and 43, but the other PAs had relatively small changes in land use pat
terns. Set-aside and base acreage changes follow the changes in CRP enroll
ment. Acres of com partic ipating in commodity programs changed little. 
Commodity programs are still quite profitable compared to growing corn 
outside the commodity programs. 

In assessing overall results, the changes are relatively minor. Produc
tion patterns remain similar, and changes in net farm income are negligi
ble. Use of all pesticides is down in PAs 40, 42, and 43 because of changes 
in crop rotation and tillage practices and in total acreage planted. The shadow 
or imputed price for CRP enrollment in PA 42 indicates that the CRP rent
al rate required to actually buy out the level of CRP imposed for PA 42 
would be considerably higher than that used in the CARD/FAPRI model 
evaluation. 

45/20 Scenario Compared to Baseline. The major change between this 
scenario and the baseline and the 45/5 scenario is increased targeting of 
CRP land . Generally, the quality or productivity of the CRP land available 
for targeting is higher than under existing regulations. Thus, the larger im
pacts are on net income and on the imputed rental rates for the CRP land 
compared to the baseline (Table 9). Changes in planted acres in the PAs 
are similar to those for the 45/5 scenario. Shadow prices for CRP enro11-
ment are up significantly for all PAs, primarily because higher quality land 
is being removed as buffer strips. 

65/25 Scenario Compared to Baseline. Projected prices for com, soy
beans, and wheat prices are up significantly. And , of course, CRP 
enrollments are up in all PAs because of the increase in the total CRP and 
the large share of buffer land available for targeting nationally in these PAs. 

Results of the analysis are consistent with those obtained by comparing 
the 45/5 and 45/20 scenarios. Net farm income is up in al l PAs as a result 
of CRP payments and higher commodity prices (Table 10) . Government 
program participation is down. Government cost for operating the com
bined commodity and CRP is reduced. Planted acreage and production 
of all crops is generally down or unchanged in all of the PAs except 43. 
CRP shadow prices increase in all PAs, primarily because of the larger 
quantity of land in the CRP and targeting of the CRP to buffer strips. Tillage 
practices are similar to those in the baseline. Thus, the major impacts follow 
from higher CRP restrictions, targeting, and higher commodity prices. 
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Table 9. Percentage difference estimates as compared to the baseline (45/0) 
for the 45/20 scenario, by production area.• 

Producing Area 
No. 39 No. 40 No. 41 No. 42 No. 43 

% 
Net income, crops 9 7 10 11 9 

Production 
Corn (bushels) 9 6 4 -4 16 

Soybeans (bushels) -1 -6 4 -5 -10 

Wheat (bushels) -1 0 -22 -5 -17 

Hay (tons) -3 0 0 -22 0 

Land use 
Corn 9 7 4 3 17 

Soybeans -1 -4 4 -4 -11 

Wheat 0 0 -22 -5 -18 

Hay 0 0 0 -28 0 

Set aside 3 0 3 -2 -2 

CRP -26 -4 -22 30 18 

Idle land (percent of total land) -16 -3 -13 16 13 

CRP (percent of total land base) -26 -5 -22 30 18 

Commodity program 
Corn base 5 0 3 -1 -1 

Wheat base -8 -10 -26 -21 -19 

Participation 
Corn 3 0 3 -1 -1 

Wheat 20 17 118 20 23 

Base reduction 
Corn -26 -4 -22 30 18 

Wheat -26 -4 -22 30 18 

Participation rate 
Corn -2 -0 1 0 0 

Wheat 31 30 193 52 53 

Tillage method 
Conventional 4 -1 -1 -1 -1 

Reduced tillage 0 4 14 -2 -4 

No-till 0 -65 

Pesticide use 
Alachlor 8 9 2 3 15 

Atrazine 9 7 4 2 17 

Dual -73 -84 

Sencor -2 -5 8 -6 -10 

Treflan -3 -4 1 -7 -10 

Land rental values 
Soil class one 16 55 24 20 16 

Soil class two 28 24 13 17 8 

Soil class three 20 19 13 13 7 

CRP shadow price 34 15 11 15 8 

* Assumed variables: price change from base-corn, + 1.5%; wheat, 0%; soy-
beans, + 1 %; hay, 0%. Deficiency payment- corn , $0.67; wheat, $0.96. Set 
aside requirement-corn, 20%; wheat, 10% . 
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Table 10. Percentage difference estimates as compared to the baseline (45/0) 
for the 65/20 scenario, by production area. • 

Producing Area 
No 39 No 40 No 41 No 42 No 43 

% 
Net income, crops 16 15 17 21 18 
Production 

Corn (bushels) -4 1 1 - 4 2 4 
Soybeans (bushels) 1 -38 -4 -5 4 
Wheat (bushels) - 4 0 -26 -36 - 39 
Hay (tons) -2 0 0 -100 - 11 

Land use 
Corn -4 11 - 4 2 3 
Soybeans 0 - 40 -4 -5 3 
Wheat -4 0 - 26 - 100 - 41 
Hay -1 0 0 -100 -3 
Set aside -2 -5 - 4 -6 - 7 
CAP 19 50 28 103 70 

Idle land (percent of total land) 12 32 17 61 50 
CRP (percent of total land base) 19 50 28 113 70 
Commodity program 

Corn base 1 6 - 53 - 37 - 48 - 4 
Wheat base -13 5 -18 0 - 41 3 - 32 9 - 28 

Part1c1pat1on 
Corn - 17 -55 -39 - 47 - 5 
Wheat -29 7 1 71 4 25 3 10 

Base reduction 
Corn 18 8 50 1 28 0 102 8 70 
Wheat 18 8 50 1 28 0 102 8 70 

Participation rate 
Corn -32 -02 - 0.2 0 1 - 05 
Wheat 12 2 30 7 191 7 86 8 52 6 

Tillage method 
Conventional 92 1 0 - 09 - 5 0 - 2 
Reduced tillage -30 3 -50 6 - 12 5 - 93 - 22 
No-till 00 - 100 0 

Pest1c1de use 
Alachlor - 50 13 7 - 4 3 46 3 
Atraz1ne -43 95 - 41 1 6 3 
Dual 0.0 -99.4 00 - 100 0 0 
Sencor -01 -37.8 76 5 -66 3 
Treflan -0 2 -35.6 - 100 0 - 32 3 

Land rental values 
Soil class one 33 9 122 0 45.0 51 9 51 
Soil class two 50 1 61 .5 39 9 46.1 27 
Soil class three 35 6 49 0 40 2 37 0 23 
CAP shadow price 41 7 34.2 18.7 30 3 20 

• Assumed variables: price change from base- corn, + 7%; wheat, + 6%, soy-
beans, + 12%; hay, 0%. Def1c1ency payment- corn, $0.56; wheat , $0 77 Set 
aside requirement-corn , 20%; wheat, 10%. 
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Summary. Results from the PA models, together with the price changes 
simulated by the CARD/FAPRI multi-market commodity model , suggest 
that farmers in the Midwest are not collectively worse off as a result of 
the CRP options analyzed . And the farmers in these Midwestern PAs are 
better off for the 45/20 and 65/25 options. The fact that net returns for 
farmers are higher in these options is a result of the CRP payments and 
the higher commodity prices that result from the reductions in available 
c ropland because of targeting increasing CRP limits. Results not shown 
but available from the models indicate an increase in total erosion levels 
because the potential erosion levels on some of the buffer strip lands are 
not as high as those for the other eligible CRP land. 

Summary and Conclusions 

This CRP targeting exercise used the 1988 CARD/FAPRI baseline to em
phasize the important interrelationships between commodity programs and 
the CRP. In effect, the analysis entailed substituting CRP for acreage reduc
tion required to participate in commodity programs. Total cropped acres 
stay more or less the same, and the targeting criteria dete rmine the impact 
by crop. The result for government costs in the short run is highly depen
dent on the level of stocks available for Payments-in-Kind , and that moderates 
market prices. In future years, tightness in available land for planted acres 
will cause higher commodity prices. The higher commodity prices increase 
consumers' cost for the CRP in the out-year . An important aspect of 
targeting the CRP is that it places societal priorities on the idled acres of 

cropland . 
Mathematical programming results are subordinate to the CARD/FAPRI 

baseline and CRP and targeting scenario result . Important questions for 
targeting relate to whether it will significantly impact the type of farming 
by region . The five PAs selected for analysis were from the Corn Belt, 
where the major impacts of targeting the CRP would be felt. Generally, 
the programming analysis results how little impact on net farm income. 
For the 65/25 scenario, with higher market price and higher assumed CRP 
rental payments, net farm income is higher. This increa e is partly because 
acreage planted outside the commodity programs produces c rops sold at 
higher market prices. Other impacts of the CRP are on the input utiliza
tion pattern detailed in the discussion of results. The overall conclusion, 
except for the 65/25 scenario, is that the e impacts are relatively small. 

Generally, the trade-off between commodity program deficiency payments 
and CRP rental, at least for the 45/5 and 45/20 scenarios, is almost even. 
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Thus, government costs, market prices, production, exports, and other in
dicators of performance of the sector are affected only modestly. The in
crease to 65 million acres for the CRP and the targeting of 25 million acres 
to buffer strips produces more significant changes. Government costs are 
reduced slightly, and market prices rise more rapidly because more land 
is taken out of production . In fact , some savings are estimated . But these 
estimates of savings are highly sensitive to the parameters of the commodity 
programs and the CRP rental rates assumed . And the programming analysis 
results for shadow prices on CRP land constraints are higher than the rent
al rates assumed. 

Finally, a cautionary note is in order for the 65 million CRP scenario. 
This scenario is tight in the idle versus planted acreage. If the demand for 
exports were to increase more rapidly than projected, a considerably higher 
commodity price path would result from the targeting requirement to in
clude 25 million acres in the CRP and to increase CRP limit to 65 millio n 
acres. 
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The Food Security Act of 1985: 
Conservation Reserve Implications 
Abner Womack, William H. Meyer , Jon A. Brandt, 

tanley R John on, and Patrick We thoff 

Our focu is the market-level economic impact of the con ervation com
ponent in the Food Security Act (FSA), particularly the Con ervat1on 
Reserve Program (CRP) Analys1 is denved from a large- cale econometnc 
model of U S agriculture maintained by the Food and Agricultural Policy 
Re earch Insutute (FAPRI), pon ored by the University of Mi our1 and 
Iowa tate Univer ity This scenario examine US. agriculture over the 
next 10 years, a urning a continuation of current program . 

Estimated re ults are predicated on two et of important information. 
First , general economic information 1s con 1 ·tent with ovember 1988 
baseline pr0Ject1on by the Wharton Econometric Foreca ting A ociate 
group (3) In general, these pr0Ject1on imply moderately e panding U. . 
and world econom1e with a lowdown 1n 1989 and 1990 but no rece 10n 
through 1995. Real intere t rate are proJected to remain re latively high: 
however, inflation will remain 1n check at four to five percent per year. 

Second, FSA provisions continue through 1990-1991 and are maintained 
through the next farm bill ,vith light modificatton (/) . Target price ·up
ports to farmer · are assumed frozen at 1990 level . A total of 40 million 
acres would be placed in the CRP. Export-enhancement program would 
be phased out gradually after 1990. U e of PIK certificate would continue, 

but at a lower percentage rate of payn1ents 

Conservation Re erve Land U e 

Since the FAPRI model represents n1aJOr crop and live tock categoric 
only, conclusions are restricted to thi general area of the U. . agricultural 
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econom1. Also. the as umpt1on of 40 m1ll1on total acres 1n the CRP ts 
cons1 tent wi th 30 mtllton acre of land 1n crops examined by the model 
a 1nd1cated in table 1. 

Imposing the e conservation acreages 1mpltes a total of 33 m1ll1on acres 
b1 1989. moving up 7 5 m1lhon from the 1988 level of 25 m1ll1on. An 
add1t1onal 7 million 1s proJected to enter the program 1n 1990 

Acreage equations are cond1t1oned to represent land moving into the 
CRP, and cons1derat1on 1s given to regions where land would be available 
Rental rates presumably will have to be raised s1gn1ficantly before this 
add1t1onal land can be induced into the 10-year reserve One reason 1s that 
a larger hare of future enrollment must come from areas with higher land 
rent, such as the Corn Belt (Figures 1-3) Another reason 1s that higher 
rental rates will be necessary to reverse the declining trend 1n new enroll
ment. Throughout the country, a high proportion of marginal land that 
1s ehg1ble for the CRP has already been enrolled Higher rental rates v. ti! 
be required to induce add1t1onal acres into the reserve 

Acreage Control Programs and Stock Objectives 

A key management obJect1ve of a farm program at the national level 
1s to ensure that normal carryover levels are achieved In years wtth am 
pie production, stocks are accumulated. 1n years v.1th low production, stocks 
are released This implies a predetermined stock obJect1ve With some 
notion of expected pnces, 1t 1s possible to estimate total demand that 

Table 1. Base reductions due to the CRP. 

1987-1988 1988-1989 1989-1990 1990-1991 
m1//1on acres 

Wheat 50 76 96 11 4 
Corn 23 29 40 50 
Sorghum 1 3 1 9 25 30 
Barley 1 3 20 24 29 
Oats 06 09 1 1 1 4 
Cotton 07 1 0 1 3 1 6 
Rice 00 00 00 00 
Total base reduction 11 2 16 3 21 0 25 3 
Reduced soybean 
acreage 2 1 29 39 47 
Other 44 6.3 8.2 99 
Total CAP acreage 17 7 25 5 33 0 40 0 
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incorporates domestic and foreign markets. Combining these estimates im
plies a desired total level of production that , in turn , suggests government 
program levels with required percentages of set-aside and paid land diver
sion . When supplies are tight, acreage reduction rates are minimized. But 
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Figure 1. CAP enrollment, spring 1988. 
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Figure 2. Future CAP enrollment. 
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1990/91 Total, 40 Mllllon Acres 

MIiiion Aorea 
12.------------------------- --, 

Wheat Corn Sorghum Bar ley Oata Cotton Rice Scybeana Other 

Im 1987 / 88 - 1988/89 CJ 1989/ 90 R 1990/91 

Figure 3. CAP enrollment by crop. 

when stocks are excessive, set-aside restrictions are higher. As an exam
ple, set-aside requirements for wheat producers were 27.5 percent for the 
1988-1989 crop year, but after the drought dropped to 10 percent for the 
1989-1990 crop. Similarly, corn set-aside restrictions fell from 20 percent 
in 1988-1989 to 10 percent in 1989-1990. 

An objective of this analysis was to hold total corn stocks between 1.5 
billion and 2.0 billion bushels and wheat between 0.7 billion to 1.0 billion. 
Given the combination of projected demand strength plus land idled in the 
CRP, Acreage Reduction Program (ARP) rates were held at low levels 
throughout the projection period. By the mid-1990s, ARP rates were reduced 
to 10 pe rcent for feed grains and 5 percent for wheat. Exceptions were 
cotton and rice, where prices remained near loan rates and ARP rates had 
to be held at the 20 percent level . 

Given these program management guidelines, total wheat reserves reached 
an estimated maximum of about 780 million bushels in 1992-1993. Corn 
stocks peaked at about 1.7 billion bushels at the same time. Thus, this com
bination of factors-40 million CRP acres, modest demand growth , and 
normal stock carryover-reduces the cropland idled in annual programs 
from an average of 48 million acres in the 1985-1988 period to about 13 
million acres in the 1993-1997 period. This is similar to the set-aside levels 
in 1978, 1979, and 1982, but carryover stocks in these past years were 
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\ign1ficantl) higher (Figures 4 and 5). ProJected planting of program crop 
remain at or ltghtl, above level of the mid-1970 

ProJected Price , Producer Return , and Program Participation 

Farm price for feed grain and wheat are proJected to average at or near 
the mid-range of the re pective target price and loan rate price through 
1992-1993 Although 5tock were reduced dra tlcally by the drought, we 
expect that low \et-aside program would tend to moderate th1 ·· ituation 
O\er the next four year ProJected farm price of corn average about $2.10 
per bu hel and wheat about $3.25, ignificantl) below drought price of 
1988 Farm price are proJected to average about 10 percent higher, or about 
2 30 per bushel for corn and $3.60 per bu hel for wheat, during the 

1993 1997 period 
With go\ernment target price\ for program participants frozen at 1990 

level5 and input C05t. increa ing at four to five percent per )ear, 1t 1 hkel) 
that partic ipant producer return will decline over time Farmer not par
ticipating 1n government programs will find exactly the oppo 1te ituauon. 
Market price increase narrow the return gap The average advantage for 
tarrner~ part1c1pat1ng 1n the wheat program over nonpart1c1pant drop to 
about 10 per acre for 1993-1997, compared to 20 to $30 per acre 1n the 
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Figure 4. U.S. crop acreage (corn , wheat, soybean, barley, sorghum, oats, rice, cotton). 
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Figure 5. U.S. Crop acreage and inventories (corn, wheat , soybeans, barley, sorghum, 
oats, rice, cotton. 

earlier years. Program participation for wheat 1s estimated to drop about 
15 percent, from 85 percent in 1988 to 70 percent during the 1993-1997 
period. Corn participation is expected to drop about 20 percent during the 
same penod . 

This has implications for the conservation compliance program , As par
ticipation rates decline, nonprogram planted area increases, averaging 156 
million acres from 1993-1997 or nearly 35 millton acres above current levels. 
Obviously, these acres are not subject to conservation compliance prac
tices mandated by FSA , 

A set of cross-purposes tends to emerge. The desire by Congress to reduce 
overall budget exposure implies lower government support . Reduced sup
port results in lower participation by farmers and, hence, a substantial 
amount of planted area shifting out of government programs. Inc reased 
area in the CRP contributes to supply management and helps increase prices. 
This also tends to reduce partic1pat1on rates and increase planting outside 
the programs. The increase in CRP acres improves soil conservation , while 
lower program participation rates have the opposite effect. Insofar as the 
conservation compliance provisions increase the cost of program participa-
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tion , the compliance requirement it elf will reduce participation and 1n
crea e planting outside the program. 

Area Con traint 

Proj ecting planted and idled land in the near future i difficult. Should 
the U.S. and world economie slip into another rece ion, or if weather 
patte rn turn more favorable, then exce s capacity i likely. Stocks would 
be expected to build, nece ita ting larger ARP rate . On the other hand, 
with robu t dome tic and foreign economie , perhap combined with another 
d rought, tocks would decline and annual land et-a ide could be reduced 

to zero. 
While the e cenarios are po ible, they do not reflect the mo t likely 

et of event conditioning thi longer te rm evaluation. Favorable economic 
condition were a urned- no rece ion , no boom period. Weather wa 
a urned to be no rmal, implying yield growth at intermediate trend level . 
Thi combination ugge t moderate growth in U.S. and world live tock 
industrie . Both dome tic and fo reign food grain , feed grain , and high 
protein demand were, therefore, projected at moderate to trong growth rate . 

Impacts on land use a re reflected in figure 4. Tota l area planted and idled 
for major crop tend to remain about 310 million acre . But the mix of 
planted, et-a ide, and CRP acreage change ignificantly. In 1987-1988, 
243 mill ion acre of land were planted, with 60 mill ion in et-a ide and 
13 million in the CRP. By 1992-1993, this mix, conditioned by our a ump
tion , i about 263 million acre planted , 30 million in the CRP, and 17 
mill ion in et-a ide program . 

If a drought should occur during thi period, acreage in the following 
year will nece sarily increa e to repleni h depleted tocks. The 1988 drought 
reduced tock by about 50 percent , prompting an expected increa e in 
planting of 21 million acre in the following year. In the year beyond 
1990-1991, the area idled in annual program i le than 20 mill ion acre , 
and tock level are much lower than in 1988. Thi would imply either relea -
ing land from the CRP or allowing price to remain high enough to bring 
additional land into cultivation. Thi kind of land expan ion occurred in 
the 1970 , but it al o b rought with it increa ed oil ero ion problem . 

Some Conclusions 

Ba eline analy i conducted by the FAPR1 ugge t that a continuation 
of FSA cond itioned on moderate economic expan ion and normal weather, 

( 

r 
' ' 
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may lead to tightness in land area by the early 1990s, should the 40-million 
acre CRP be implemented . Tightness refers to the availability of reasonably 
productive land at current level of government supports and market prices. 
National Re ources Inventory data indicate that additional land is available 
(2). However, incentives would probably have to exceed those of the early 
1970s to bring it into production . 

Several conclusions could be drawn , but the most likely is that land still 
fallow is less productive and that much higher prices would be required 
to bring this land into the production tream . But this may jeopardize the 
conservation objective. 

One important objective of FSA was to reduce soil loss through conser
vation programs. The 40-million to 45-million-acre CRP was designed to 
remove highly erodible land from crop production. If the objective of achiev
ing at least the 40-million-acre CRP remains a high priority, then other 
counte r measures may need to be considered . One may be to allow CRP 
participants to "buy back" their contract for a year in the event of a drought. 
This would conflict with the conservation objective and be opposed by en
vironmental interests. Another option may be to carry sufficient stocks to 
offset the potential production shortfall in poor weather years. This trategy 
may be achievable with normal weather over the next few years. However, 
stock rebuilding may be con trained by land base availability, particularly 
as we move toward the 40-million-acre CRP objective. Higher stocks im
ply additional costs to the government. This is inconsistent with the goal 
of reducing program management costs. 

As is often the case for any set of national objectives that may require 
different strategies, compromise and balance is often the result. This balance 
cuts across several related issues. Considering the total picture, achieving 
one objective of placing 40 million acres in the CRP for 10 years may be 
in conflict with stabilization and other program objectives. It will be worth
while fo r policymakers to evaluate these tradeoffs more carefully as deci
~1ons a re made to open the CRP for new enrollment over the next two years. 
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Supply Control Aspects 
of the Conservation Reserve 
C. Robert Taylor 

The Con ervation Re erve Program (CRP) eeks to take 40 nulhon to 
45 m1lhon acres of highly erodible cropland out of production by 1990. 
Land 1n the CRP must be placed in gra or tree cover. Multiple obJec
t1ves of the CRP, a tatcd 1n the legi lat1on , are to reduce wind and water 
erosion, protect long-run capab1ht1e to produce food and fiber, create better 
habitat for fi hand wildlife, reduce urplu agricultural commodit1e , and 
provide farm income upport . The upply control feature may have the 
greatest immediate economic impact on agriculture. CRP rental payments 
will have a direct impact on farm income, while increa e in relative crop 
prices resulting from upply control will have a po 1tive indirect impact 
on income. 

CRP Polic ie Evaluated 

Estimates of the aggregate economic impact on con umer , producer , 
and taxpayers as a re ult of expanding the CRP to 45 million acre (CRP-45) 
and to 65 million acre (a potential modification of current legi lation) 
(CRP-65) are di cus ed here. Current leg1 lation call for expanding the 
reserve to 40 million to 45 million acres by 1991. 

Table 1 provide a regional d1 tr1but1on of the current CRP land and pro
Jections for the 45-million-acre and 65-million-acre re erve . Projection 
for CRP-45 and CRP-65 are based on the regional cropland eligible by 
virtue of its erodib1lity. Ba c bite as ociated with the CRP, which i the 
reduction in farm program acreage a a re ult of land being placed in the 

114 
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CRP, wa assumed to be proportional to ba e bite in CRP sign-ups 1-6. 
Economic impacts of the CRP cenarios were estimated using AG SIM, 

a computer model of crop and livestock production in the United State . 
AGSIM is based on a large set of statistically estimated supply-and-demand 
equations for major agricultural commoditie . Supply equations in the model 
show how agricultural producers respond to changes in commodity prices 
and farm programs; demand functions show how domestic and foreign con
sumers react in response to change 1n commodity prices. 

Baseline Assumptions 

Assumptions about future target prices, deficiency payments, and set
aside rate~ have a c ritical impact on absolute and relative estimates of the 
impacts of CRP on producers, consumers, and taxpayers. It was assumed 
that the target price and set-aside features of the Acreage Reduction Program 
(ARP) in the Food Security Act of 1985 would be extended through the 
1996 crop year. Table 2 provides the assumed target prices for 1990 through 
1996. Full deficiency payments were assumed, as were normal crop yields. 
Unless noted, estimated economic effects are for the average of the 1993-1996 
penod. It 1s assumed that CRP policie will be fully implemented by the 
beginning of the 1991 crop year. 

Estimated Effects of CRP-45 

Because the CRP reduces production of agricultural commodities, c rop 
prices can be expected to increase after market adJustments occur. Full 

Table 1. Acreage in the CAP. 

Region 

Alabama 
Southeast* 
Delta statest 
Appalachian states 
Plains states 
Western states 
Corn Belt states 
Northeast and other states 

US. total 

s,gnups 
1-6 

435 
811 
778 
863 

10,141 
6,709 
5,631 

157 
25,525 

*Georgia, Florida, and South Carolina 
tArkansas, Louisiana, and M1ss1ssippi. 

Pro1ected 
Through 1990 

1,000 acres 
625 
953 

1,514 
2,072 

17,433 
9,325 

12,496 
582 

45,000 

Expanded 
CAP Program 

759 
1,156 
2,063 
3,611 

21,360 
11,080 
22,866 

2,104 
65,000 
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1mplementat1on of a 45-milhon-acre con ervauon re erve, a called for 1n 
current leg1 lation, would increa e crop price 8.3 percent (Table 3) over 
prices that would prevail with the 25 million acre now m the CRP. Although 
full 1mplementat1on of current CRP legi lation would take an additional 
20 million acre of land out of agricultural u e, the net effect on planted 
acreage would be only 9.4 m1lhon acre . The net effect on acreage planted 
is le than the amount of land put into the CRP prunarily becau e of pro
ducer · re pon e (on nonba e acreage) to the higher price re ulting from 
\uppl1 reduction . Acreage idled under the ARP program would decline 
b1 3 million acre , partly becau e of the ba e acreage reduction feature 
of the CRP and partly becau e of lightly reduced participation in the ARP 
program as a re ult of higher crop price . 

Higher crop price tran late into higher feed price for hve tock pro
ducer Live tock producer re pond to higher feed price by reducing pro
duction, which 1ncrea e hve tock price . After all upply-and-demand ad
JUstments have occurred, full implementation of a 45-milhon-acre CRP 
1 e t1mated to 1ncrea e hve tock price 2 .5 percent (Table 3). Table 4 
pre ent the e t1mated effect of a 45-milhon-acre CRP on regional crop 
income and national hve tock producer ' income. 

et income to farmer 1ncrea e 1n all region with CRP-45 because of 
increased crop price and CRP rental payment . ationally, crop income 
1ncrea e slightly more than $3 billion annually (Table 4) . The large t in
come gain are 1n the Com Belt and Great Plain , where much of the CRP 
land 1s anticipated to come out of production (Table 1) . 

Live tock feed cost increase with CRP-45 are more than off: et by the 
live tock price 1ncrea c re ulttng from upply adju tment. Income to 
live tock producers and proce · or of live tock product i e timated to 
increase $376 mil hon annually (Table 4) . 

Becau e crop price increase with implementation of the CRP, con umers 
of agricultural product suffer negative impact . Table 5 provide e timate 
of the effect on con umer of crop and hve tock commoditie . 

Under CRP-45, dome tic con umer of agricultural crop product will 

Table 2. Policy assumption for the 1990 through 
1996 period. 

Target Set-aside 

Crop Price Rate 

Corn $2.84/bu 20% 

Sorghum 2 69/bu 20% 

Barley 2.43/bu 20% 

Cotton 0.73/lb 20% 
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Table 3. Estimated effects of the CAP on prices. 

Change in Prices for: 

45-Million-Acre 65-Million-Acre 
Commodity --

All crops 

Corn ($/bu) 
Sorghum ($/bu) 
Barley ($/bu) 
Oats ($/bu) 
Wheat ($/bu) 
Soybeans ($/bu) 
Cotton lint ($/lb) 
All hay ($/T) 

All livestock products 

CRP CRP 

8.3% 19.6% 

$0.17 $ 0.40 
0.19 0.37 
0.15 0.27 
0.22 0.54 
0.22 0.43 
0.31 1.02 
0.01 0.02 
9.30 21.26 

2.5% 5.9% 

Table 4 . Effects of the CAP on crop and livestock 
income. 

Change in Net Income* 
Relative to CRP-25 

Region CRP-45 CRP-65 

Crop production 1n:t 
- million $/year -

Alabama 18 50 
Southeastern states 31 113 
Delta states 120 313 
Appalachian states 108 324 
Plains states 1,028 2,656 
Western states 470 1,156 
Corn Belt states 1,147 3,132 
Northeastern states 109 196 

U.S. total 3,031 7,940 

Livestock producers 376 1,003 
* Change in net crop income includes CRP rental 
payments and ARP deficiency payments. 

tFrom production of corn, grain, sorghum, barley, 
oats, wheat, soybeans, cotton, and all hay. 
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be subject to negative impacts. The total impact: $4.4 billion annually, 
wluch i $18 per person per year. Dome tic con umers of livestock products 
will be ubject to negative impacts of $3 billion annually, or $12 per per
son per year. 

Average rental rate for the 25 million acres now in the CRP is $48 per 
year nationally and about $41 per year in the Southeast. Because the removal 
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of land from agricultural production increa e prices, placing additional 
land 1n the CRP i not a attractive unle rental rate 1ncrea e to reflect 
the increased profitability of production. Inducing an additional 20 million 
acre into the re erve will require an e timated average rental rate of $52, 
and that rate mu t 1ncrea e to $57 for the la t 1gn-up required to complete 

the 45-milhon-acre re erve 
Treasury co t for farm program under CRP-45 will not be ign1ficant

ly affected (Table 5). Reduced ARP payment about equal the 1ncrea ed 

CRP rental payments. 

E timated Effect of CRP-65 

Table 3-5 di play the effects of expanding the CRP to 65 rrulhon acre 
as a means of providing add1t1onal con ervation benefits and upply con
trol Although th1 policy would place an additional 40 million acre in 
the CRP, a net of only 20 mtlhon acre come into production in the United 
States 1n re pon e to higher crop price . ARP acreage would decrea e more 
than 5 mtllton acre . Thu , an e timated 15 mil hon acre of new cropland
less than 5 percent of our current cropland- would come out of crop 

production 
Crop price would increa e 19.6 percent over price prevailing with a 

25-milhon-acre CRP, and 11.6 percent over price with full 1mplementa
t1on of the 45-million-acre CRP. Live tock price would increa e 5.9 per

cent with CRP-65 (Table 3). 

Table 5. Estimated effects of the CAP on consumers and the federal budget. 
Change ,n Benefits for 

Group CRP-45 CRP-65 

Domestic consumers of maJor crops* 

Foreign consumers and producers of crops 

Consumers of livestock products 

U S. Treasury costt 
ARP payments 

CAP payments 

--million $/year--
- 4,386 -10,153 

( - 18. 12) ( - 4 1 95) 

-3,015 -6,980 
- 1,978 - 2,403 

( -12.46) ( - 28.84) 

-1,094 
( -4 52) 

1,015 
l4.57) 

-1,503 
(-6.21) 

2,839 
(11 .73) 

* Numbers in parentheses are estimates of per capita costs for domestic con
sumers 

tNumbers in parentheses are estimates of per capita costs for domestic taxpayers. 
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The expanded CRP would increa e crop income by $7.9 billion and $4.9 
billion annually over CRP-25 and CRP-45, respectively. Livestock pro
ducer would gain an estimated $1 billion annually (Table 4). 

Domestic consumers of crop and livestock commodities would suffer 
negative impacts of $42 and $29 per capita per year, respectively (Table 
5). Foreign consumers and producers also would be subject to negative 
impacts, but not as much as domestic consumers and producers. Although 
exports would fall in response to higher dome tic prices, the value of ex
ports would not change significantly. 

Inducing 65 million acres into the CRP in normal price and yield years 
would require an increase in rental payments from $48 per acre at present 
to an average of about $60 per acre for the 40-million-acre addition to the 
CRP. The rental rate for the last acres added to CRP-65 would be about 
~2 per year. 

Treasury costs for the CRP program would increase $2.8 billion annual
ly, while ARP payments would decline by $1.5 billion. Net treasury cost 
would thus lncrease $1.3 billion a year. 

Both positive and negative economic effects of the expanded CRP scenario 
considered here might be reduced somewhat if the set-aside requirement 
were reduced along with implementation of the expanded CRP. 

Effects on Commodity Stocks 

A side effect of increased commodity prices resulting from either CRP 
scenario is a reduction in stocks of most commodities. A meaningful way 
of summarizing stock levels 1s to use the acreage equivalent of stocks, that 
1s, the acreage that would be required to produce the amount of crops in 
storage, given normal crop yields. For the crops considered here (see note 
two to Table 4), the acreage equivalent of stocks for crop year 1986-1987 
was about 136 million acres. Because about 300 million acres are planted 
each year, the stock levels for 1986-1987 are equal to almost 45 percent 
of the production during a normal crop year. Largely because of the 1988 
drought, estimated stocks at the end of the 1988-1989 crop year were 62 
million acres. 

The acreage equivalent of stock.5 assuming normal weather over the 1993-
1996 time period, is estimated to be 59, 54, and 50 million acres, respec
tively, for CRP-25, CRP-45, and CRP-65. Of course, in drought years stocks 
would be considerably below these estimated levels. Because of lower stock 
levels, prices and farm income would be more sensitive to weather with 
an expanded CRP. Under CRP-65, stock levels might get low enough in 
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drought years to warrant public concern unless land were released from 
the CRP. 

Effects of the 1988 Drought 

The severe drought in many parts of the United States in 1988 caused 
prices of many crops to increase considerably by the end of the crop year. 
Because stocks of most commodities were at high levels going into 1988, 
the price effects of the drought should be dissipated in one or two years 
if yields return to normal in the 1989-1990 crop year. As a result of the 
near-term price effects of the drought , however, bid price might have to 
be rai ed over the estimated rental rate discussed previously to induce land 

into the CRP. 
If bid prices are not raised to adjust for the 1988 drought, CRP sign-ups 

may fall short of the legislative goal of 40 million to 45 million acres by 
1991. This being the case, the agricultural benefits of CRP-45 shown in 
tables 3 and 4 will not be realized . 

Conclusions 

Estimated benefits and costs of the CRP (Tables 3-5) are those manifested 
in the marketplace for agricultural commodities. Producers benefit from 
a CRP directly through rental payments and indirectly through higher com
modity prices. Consumers lose through higher food prices. Taxpayers break 
even with CRP-45 and lose slightly with CRP-65. For the scenarios con
sidered here, lo ses to consumers and taxpayer exceed the benefits to pro
ducer . Collectively averaging the gains and losses to domestic producer , 
con umers, and taxpayer , the net cost of CRP-45 is $5 per capita per year ; 
the net cost of CRP-65 is about $15 per capita per year. 

The small net per-capita cost associated with production and consump
tion of agricultural products must be weighed against nonmarket conser
vation benefits, such as reduced ero ion (about 21 tons per acre per year), 
which reduces sedimentation and increases future productivity of oil, and 
by additional wildlife values created by the CRP. 

From a budget deficit standpoint , the tradeoff between ARP payments 
and CRP payments with CRP-45 i almost one-to-one. Placing additional 
land into the CRP reduced ARP payments by more than 50 cents for each 
dollar of CRP rental payments. Reduced ARP payments come about largely 
becau e of increased crop prices, and thus reduced deficiency payments 
and reduced participation when land i taken out of production with the 
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CRP The base acreage reduction that occur with the CRP also reduce 
ARP payments 

In the Southeast, the CRP program i peeding up the conver ion of ome 
111arg1nal cropland to hort-rotat1on timber. Becau e economic con idera
t1ons currently favor timber production, thi land will likely tay in umber 
indefinitely unless the agricultural crop export situation improve ubstan
uall1 Thus, terminating the CRP program at the end of the 10-year con
tract will not likely bring land back into production 1n the Southeast. 

The extent to which land 1n other parts of the United States will come 
back into productton after the 10-year contract depend largely on prevail
ing prices Becau e of the economic of large machinery, however, many 
small or irregularly haped field will remain in soil-con erving u e . Con
tinued development of markets for private hunting on land in oil-con erving 
use!) and in timber al o will tend to keep land in the CRP from returning 
to crop productton 

Because of the economic of timber production and hunting lease , a 
s1gn1ficant portion of land in the CRP, especially CRP-45, may remain out 
of crop production even when rental payments cease upon expiration of 
the IO-year contract. Thu , upply control a pects of the CRP may con
tinue pa t the contract period. 
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Water Quality and 
the Conservation Title 
Stephen B. Lovejoy, James J. Jone , 
Barbara B. Dunkelberg, Jerald J. Fletcher, and 
Peter J. Kuch 

America's agricultural ector 1 increa ingly being requtred to recognize 
and account for the impacts of its production practice on environmental 
resources. In recent year water quality ha received greater attention a 
one of the determinants of de 1rable production practice . The general public 
and its representative in Wa&hington, D.C. , are ugge ting that the coun
try need clean water along with food and fiber production. The govern
ment , as well a agricultural and environmental group alike, hould trive 
to provide these de ired commoditie and amenitie . 

In the past. the U.S. Environmental Protection Agency (EPA) concen
trated its water quality efforts on a i ting municipalitie with the con truc
tion and operation of sewage treatment plants and on regulating indu trie 
to reduce di charge of pollutants into the nation' urface water . Recent 
investigation, however, ugge ts that point-source pollution reductions will 
be tnadequate to achieve oc1ety' water quality goal . Agriculture's role 
in nonpoint-source water pollution ha been well documented. Now, 
environmentaltsts, a well as the EPA, are increa ingly examining how to 
control agricultural discharge to improve water quality and at the ame 
time maintain food and fiber production. 

The U.S. Department of Agriculture (USDA) ha re ponded to the ocial 
forces that are sugge ting that agricultural practice be le environmen
tally degrading. USDA's recent work on the National Program for Soil and 
Water Conservation for 1988 through 1997 illu trates the Department' con
cern over water quahty and, in general , the off-site impact of agricultural 
production practices. Although fir t priority is still to reduce the damage 
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caused by excessive soil erosion, the damages mentioned include off-site 
as well as on-site damages. In addition, the number two priority in the 
10-year USDA program is to " protect the quality of surface and ground
water again t harmful contamination from nonpoint-sources." 

Interest in the water quality impacts of agricultural production practices 
suggests that agriculture will be called upon more frequently to examine 
the water quality impacts of alternative agricultural programs and policies. 
As compared to estimating changes in gross soil e rosion resulting from 
agricultural policies, however, the tools for estimating the water quality 
impacts of agricultural policies are not as refined . In the 1970s and early 
1980s a group of researchers with Resources for the Future (RFF) , in 
Washington, D.C., began constructing a model to estimate the water quali
ty impacts of various point and nonpoint sources. This model has been 
used in several situations, such as the Resources Conservation Act (RCA) 
process, to provide baseline information on the impacts of c ropland pro
duction practices on nutrient loadings in the nation's surface waters. This 
type of national model for estimating the water quality impacts associated 
with alternative policies is essential. At the same time that Americans desire 
cleaner water, they also want the most efficient, effective polic ies for achiev
ing their water quality goals. 

A Water Quality Model 

Concern for water quality impacts of agricultural prac tices led the Soil 
Conservation Service (SCS) and EPA, in cooperation with Purdue Univer
sity, to revive the water quality model that was originally constructed by 
Leonard Gianessi and Henry Peskin at RFF. This model provides direc
tional estimates of water quality impacts to decision-makers for use in policy 
deliberations. 

Many water quality models (ANSWERS, AGNPS, CREAMS, etc.) are 
oriented toward small mtersheds. Much less work has been done on regional 
or national models . When assessing degradation of surface water quality 
by agricultural production at the national level, it is useful to examine the 
endowment of the United States in terms of surface mter. The United States 
has thousands of nvers, lakes, reservoirs, and creeks into which flow billions 
of gallons of water every day. Obviously, some method to represent these 
water bodies is vital for wise use of the resources. 

The Water Quality Model, as developed by RFF and later adapted by 
Purdue University, attempts to represent an aggregate picture of the 
nation's water resources by concentrating on the major rivers, streams, and 
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lakes in the nation. To do this, the Water Quality Model establishes nodal 
points at mouths of rivers, entrances to reservoirs, forks of major tributaries, 
major population centers, and beginnings of estuaries. This method yields 
1,300 nodal points around the nation, which are used in 44 distinct subnet
works and then aggregated for national estimates. For instance, the Mississip
pi River subnetwork has 124 rivers and 78 lakes and reservoirs. Nation
wide, the average distance between nodal points is 66 miles. 

A first question in the analysis of water quality is: What are the sources 
of various pollutants? Data developed by Leonard Gianes i at RFF suggest 
that rural land uses, including cropland , generate large quantities of sedi
ment, phosphorus, and nitrogen. Nearly all suspended sediments come from 
rural land uses, and more than 80 percent of total phosphorus and nitrogen 
comes from rural land uses. When these are the pollutants of concern , the 
loadings emanating from rural land must be considered in any policies or 
proposals to reduce the degradation of water resources. 

The Water Quality Model is unique in its ability to examine the issues 
surrounding sources of pollutants entering surface waters. The model is 
data-intensive, in the sense that substantial information on point-source 
pollute rs, rural land uses, urban nonpoint-source pollution, and technical 
coefficients are necessary. Point sources of pollution in the model consist 
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of industrial discharges as well as discharges from municipal treatment plants 
(Figure 1). Nonpoint-sources can be divided into rural and urban . Rural 
pollutants can be t be described by separating out sediment originating from 
variou rural land uses, nutrients from animal agricultural practices, and 
nutrient runoff from cropland (Figures 2-4). 

Of great interest to many policy analysts are estimates of how various 
agricultural policies might affect the loadings of various agricultural 
pollutants. The first challenge encountered in this type of analysis is to 
interpret a policy or program. As evidenced by many pieces of legislation , 
including the Food Security Act, the true impact often comes from creative 
rule-making rather than from the actual statute. Determining the influence 
of a policy or program on land use is often difficult as well . Only after 
land use changes are established can one begin to examine the impacts upon 
water system . 

In examining the water quality implications of alternative policies, we 
enlisted the cooperation of Stan Johnson and the Center for Agricultural 
and Rural Development (CARD) at Iowa State University. With CARD's 
assistance in providing estimates of changes in land use and changes in 
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erosion , we were able to estimate the impacts of specific policies or pro
grams on water quality parameters, for example, loadings of total suspended 
solids (TSS) , total phosphorus (TP), and total Kjeldahl nitrogen (TKN). 
The 1982 National Resources Inventory (NRI) served as the baseline; CARD 
estimated changes in cropping and erosion for each potential policy. 

After establishing the analytical capability, the next question in policy 
analysis revolves around which policies to examine. The policy arena, 
especially in agricultural/environmental areas, has been and continues to 
be extremely fluid . During the past several years, the Conservation Reserve 
Program (CRP) has changed dramatically in terms of its definition of highly 
erodible land and additional eligibility c riteria. These broadened criteria 
now include filter strips, c ropped wetlands, and other acres that are not 
highly erodible but deemed worthy of protection for some other environmen
tal amenity. In addition, con ervation compliance has shifted from national 
tandards toward locally based standards, as evidenced by alternative con
ervation systems. Selecting the appropriate policies becomes even more 

important when considering that these analyses are not inexpensive, either 
in terms of direct dollars or human resources. 
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Figure 4. Cropland nutrient runoff models for water quality model. 

In response to the question of policy examination, we formulated a series 
of possible scenarios for the CRP and conservation compliance that , we 
believe, cover a range of potential policies. We were particularly concerned 
with conservation compliance because it can be viewed as a longer term 
program, at least longer than the IO-year CRP, assuming that target prices 
stay high enough to encourage wide-scale enrollment in commodity pro
grams. In addition to looking at conservation compliance as a national soil 
erosion standard , we incorporated 1nd1ces of economic hardship. Most 
environmentalists, while wanting to protect environmental resources, do 
not want to force large numbers of agricultural producers out of business. 
nor do they want to pay $10 for a bowl of corn flakes or $5 for a diet soft 
drink. Assisted by the CARD staff, we established a mechanism for relax
ing conservation compliance constraints, if producer rents 1n a county fall 
by more than 25 percent. 

Further, the present lack of criteria to target compliance to achieve water 
quality goals is of considerable concern . Although conservation compliance 
1s already targeted for erosion control (highly erodible land), a means of 
ident1fy1ng areas with water quality problems might help 1n future policy 
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deliberation. EPA' Office of Water, using a number of sources, has com
piled a ranking of U.S. countie by their agricultural nonpoint-source con
tamination problem . Although distinctions between any two counties are 
probably meaningle , dividing them into quartiles provides a reasonable 
prioritization cheme. The assumption is that control on erosion and pollu
tant loading in countie in the first and second quartile (counties with 
the greate t problem ) would provide greater water quality benefi ts than 
would control on ero ion and pollutant loading in the third and fourth 
quartile . 

Simulation Results 

Water quality impacts of policie are determined by exam1rnng the 
estimated land use, for example, cropping pattern , in compari on with 
the 1982 NRI and thereby estimating change in ero ion and loading of 
u pended solids, a well as pho phorus and nitrogen. All resul ts are 

reported by USDA crop reporting regions (Figure 5). 
One of the mo t ignificant policies in the 1980 has been the CRP, enacted 

to retire up to 45 million acre of highly erodible cropland . The first scenario 
examined simulate 1990 cropping patterns, as urning that 45 million acre 
have been enrolled in CRP but with no ero ion restriction (no conserva-

-
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Figure 5. USDA crop reporting regions. 
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Table 1 . Baseline, 1990: Changes in cropland erosion and in nonurban non
point total suspended solids, total phosphorus, and total nitrogen with a 
45-million-acre Conservation Reserve Program. 

Percent Change From 1982 NRI Base 

Total NonUrban Nonpoint Pollution 
Total 

Cropland Suspended Total Total 
Region Erosion Solids Phosphorus Nitrogen 

% 
Northeast -27 -9 -1 4 - 13 
Appalachia - 15 -5 -5 -6 
Southeast -36 - 11 - 19 -18 
Delta - 15 -7 -10 - 11 
Cornbelt -56 -38 -46 - 45 
Lake States - 62 - 40 -51 - 47 
Northern Plains -10 -4 -5 -5 
Southern Plains +36 +7 + 11 + 11 
Mountain States -6 - 1 -1 - 1 
Pacific -12 - 1 -1 -2 

National total -35 - 13 - 14 - 18 

tion compliance) in place. The CRP certainly fulfills its goal of reducing 
gross erosion on cropland . Our estimates indicate an overall reduction of 
35 percent in the nation's gross erosion. By region, the variation ranges 
from a 62 percent reduction in the Lake States to an increase of 36 per
cent in the Southern Plains (Table 1). The impact of a 45-million-acre CRP 
on total nonurban nonpoint pollution is, of course, lower than its impact 
on cropland alone because other rural lands, such as range, pasture, and 
forest, are not affected. 

As table 1 indicates, the analysis projects a 13 percent reduction in TSS , 
a 14 percent reduction in TP, and an 18 percent reduction in TKN na
tionally. Regionally, the results vary from high reductions in pollutant 
loadings in the Lake States and the Corn Belt regions to moderate increases 
of 7 percent and 11 percent in the Southern Plains. The estimated increases 
1n e rosion and pollution in some regions that occur in this scenario are 
not necessarily incon i tent with the overall goals of the CRP policy if 
it maintains a national perspective and if the emphasis is on aggregate 
loadings. 

When con ervation compliance policy is imposed on top of the 45-million
acre CRP. the impact on pollutant loadings from rural land i even more 
dramatic. If all counties in the 48 contiguous states were to reduce cropland 
erosion to a 10-ton national standard (2T), except in any counties where 
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economic hard hip would result, gro s cropland erosion would be reduced 
44 percent nationally (Table 2) . Changes in erosion in the 10 crop report
ing region vary from a 65 percent reduction in the Lake States to a 7 per
cent increa e in the Southern Plains. In this scenario, total rural non-point 
TSS is reduced by 16 percent, TP by 18 percent, and TKN by 23 percent. 
Again , the Lake States and Corn Belt regions achieve the highest reduc
tion in these pollutants, with several other region making dramatic 
decrea es in erosion and pollution . 

The issue of targeting for water quality is receiving a great deal of atten
tion. Some ob ervers sugge t that standards should be more strict in areas 
with the greatest problems. Using the EPA ranking described previously, 
we imposed conditions in which the top quartile of counties, in terms of 
their agricultural nonpoint pollution problem , would not crop acre that 
had ero ion rate greater than 2T, regardle s of any resulting economic 
hard hip. The econd, third, and fourth quartiles behave a in the previous 
cenario: They mu t reduce ero ion to 2T unles economic hardship re ults 

(producer rents fall by more than 25 percent) . Compared to the previous 
policy alternative, some additional reduction in erosion and pollution result; 
cropland erosion is reduced 47 percent overall and TSS declines by 17 per
cent, TP by 19 percent, and 1'KN by 25 percent (Table 3). The Lake State 

Table 2. Conservation compliance, 1990: Changes in cropland erosion and 
in nonurban nonpoint total suspended solids, total phosphorus, and total 
nitrogen with Policy No. V28. All quartiles reduce to 2T except in economic 
hardship. 

Percent Change From 1982 NRI Base 
Total NonUrban Nonpoint Pollution 

Total 
Cropland Suspended Total Total 

Region Erosion Solids Phosphorus Nitrogen 

% 

Northeast -49 - 16 -26 -24 

Appalachia -25 -9 - 8 - 10 

Southeast - 47 - 14 -25 -23 

Delta -23 - 11 - 15 -16 

Cornbelt - 61 - 41 -49 - 48 

Lake States - 65 - 42 -53 -50 

Northern Plains -22 -9 - 11 - 12 

Southern Plains +7 +1 +2 +2 

Mountain States - 17 -2 -3 - 3 

Pacific - 41 -4 - 4 -5 

National total -44 - 16 - 18 -23 
- -
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Table 3. Conservation compliance: Changes in cropland erosion and in non
urban nonpoint total suspended solids, total phosphorus and total nitrogen 
with Policy No. V40. First quartile reduces to 2T, others to 2T except in 
economic hardshi . 

Percent Change From 1982 NRI Base 
Total NonUrban Nonpo,nt Pollution 

Total 
Cropland Suspended Total Total 

Region Erosion Solids Phosphorus Nitro_g_en 
% 

Northeast -48 -16 -25 -24 
Appalachia -25 -9 -8 -10 
Southeast -57 -11 -14 -15 
Delta -22 -11 -14 -15 
Cornbelt -63 -43 -51 -50 
Lake States -65 -42 -54 -50 
Northern Plains -27 - 11 -14 -15 
Southern Plains -10 -2 -3 -3 
Mountain States -21 -2 -4 -4 
Pacific -42 -4 -4 -5 

National total -47 -17 -19 -25 

and Corn Belt regions again show the greatest reductions, and all regions 
exhibit declines in erosion and pollution loadings. 

Summary 

Controlling erosion on cropland offers a partial solution to water quali
ty problems. Reducing erosion reduces loadings of sediment, phosphorus, 
and nitrogen. But the changes resulting from a national standard are far 
from uniform, and they may not be correlated with the severity of water 
quality problems or the degree to which agriculture is responsible. The 
CRP has resulted in substantial reductions in erosion, as will conserva
tion compliance. Reduction of pollutant loadings from rural land also has 
been significant. Although targeting of conservation compliance suggests 
further loading reductions, additional information on the costs of such a 
policy must be assembled. In addition, the information presented here 
should be considered in terms of the benefits gained by reducing pollu
tion regionally and nationally. 

Policy should promote the public ' s well-being and not a narrow special 
interest group. In addition, decisions that determine policies are rarely 
clear-cut and nearly al\vays involve value judgments. The role of the public 
and its elected representatives is to make these value judgments. The role 



132 STEPHEN B. LOVEJOY, ET AL. 

of analy ts 1 to provide the be t information po ible. Recognizing that 
to achieve water quality goal is not without co t , sound analysis can help 
minimize the burdens placed on the agricultural sector and ultimately on 
con umers of food and fiber products. 
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10 
An Analysis of 
Baseline Characteristics 
and Economic Impacts 
of the Conservation Reserve 
Program in North Dakota 
Timothy Mortensen, Jay A. Leitch, F. Larry 
Leistritz , Brenda L . Ekstrom , and Randal C. Coon 

Retirement of c ropland is an agricultural policy tool both for conserva
tion objectives and for supply control . T he Soil Bank program of the 1960s 
was the first large-scale, government-subsidized land retirement program . 
Enrollment in the Soil Bank in North Dakota peaked at about 2.7 million 
acres 1n 1960, which was nearly 10 percent of the total enrolled acres in 
the United States (14) . During the period 1957-1970, North Dakota land
owners received more than $210 million in payments from the Soil Bank, 
with average annual payments of about $10 per acre. U.S. enrollment in 
the Soil Bank also peaked in 1960 at nearly 29 million acres with an average 
contract rate of almost $12 per acre. 

Most recently, soil conservation objectives are being sought through the 
Conservation Reserve Program (CRP) (P.L . 99-198) . After the first five sign 
ups, North Dakota ranked seventh among the states in CRP sign-up, with 
1.3 million contracted acres, or about 4.8 percent of the state's total cropland 
(5, 13). Kidder County, with nearly 25 percent of total cropland in CRP, 
had the largest percentage enrollment (Figure 1). 

Study Procedures 

We conducted a study to establish a set of baseline characteristics of CRP 
part1c1pants 1n No rth Dakota and to estimate the impacts of the program 
through the first five sign-ups. CRP has potential long-term impacts on 
North Dakota lando\,\,ners and surrounding communities, including (/) 
economic impacts to retail agribusinesses, (2) environmental and wate r 
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quality change , (3) demographic impact , ( 4) effects on commodity pro
duction level . and (5) land u e change . 

A re\ iew of literature dealing with the effect of the Soil Bank program 
uggest · that enrollment in the CRP cou ld be a soc1ated with increased 

off-farm work by farm operators and could peed farm con oltdat1on and 
rural-to-urban migration (1, 2, 3, 6, 8, JO, JI). Taylor et al. (12) tudied 
the effects of the 011 Bank Program 1n Ran om County, orth Dakota, 
but little i known about statewide farmer or community impacts of the 
program Thu , policymaker had d ifficulty fa hioning the pre ent pro
gram given the paucity of information on prev1ou program . Specific 
characteristics examined include landowner character1 tic , CRP land 
characteristics, farm operator financial data. opinion que tion . and 

economic impact 
A mail survey of part1c1pating CRP landowner wa conducted 1n the 

spring of 1988. Dunng February 1988, a ix-page que tionnaire wa prete ted 
on a ample of 20 CRP participants attending the Northwe t Farm Managers 
meeting 1n Fargo. orth Dakota The population of over 7,000 landowner 
names and addre ses wa · trat,fied by pool group (Figure 1) and randorruzed 

POOL3 

POOLJ 
OOL 

POOL4 

e:J 0 toS.0 Perceot CJ S lto l0.0Pcrccnt CJ 10.lto20.0Pcrccot 118 Ovcr20.0Pcrccnt 

STATE 
28,115,546 cropland acres 
1,302,048 CRP acres 
4.6 percent of cropland in CRP 

TOTAL CROPLAND IN POOL GROUPS 
1- 4.7 percent 
2- 6.8 percent 
3- 3.8 percent 

4- 5.0 percent 
5- 3.2 percent 

Figure 1. Percentage of total cropland enrolled in CAP through the fifth sign-up, by 

category. 
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Table 1. Summary of survey questionnaires sent and received by pool group. 
Percentage 

Questionnaires Questionnaires of Total Percentage 
Pool Sent Returned Sent of Return 

% 
1 457 199 15.6 43.5 
2 805 349 27.5 43.4 
3 638 274 21 .8 42.9 
4 479 215 16.4 44.9 
5 549 252 18.8 45.9 

Total 2,928 1,289 100.0 44.0 

using a computerized routine. A sample of nearly 3,000 names (approx
imately 40 percent of the population) representing 53 North Dakota counties 
received questionnaires in the mail (Table 1). Follow-up mailings to 
nonrespondents resulted in 1,289 usable survey , a response rate of 44 
percent; we feel comfortable that the response is representative of the 
population and are confident in extrapolating sample characteristics to the 
population. 

Results 

Demographic Characteristics. Nearly 62 percent of CRP respondents 
were over age 55. The average age of CRP landowners was 57 .2 years, 
with no significant age difference between farmers (73 percent were 
farmers, part- or full-time in 1987) and nonfarmers. This compares to an 
average age of 47 .2 years fo r selected farmers in the state who responded 
to a 1988 longitudinal survey (7). 

Ninety percent of the survey respondents lived in North Dakota. About 
4 percent lived in the neighboring states of Montana, South Dakota, o r 
Minnesota, and the balance lived in 22 other states. 

Land/Landowner Characteristics. The average acreage owned by all 
respondents was about 916 acres (Table 2). Current farmers operated 1,530 
total acres on average, with about 906 acres in cropland. CRP participants 
who fanned in 1987 owned 65. l percent more land (1,024.2 acres) in North 
Dakota than did nonfarmers (620.5 acres) and had 28.6 percent more land 
enrolled in CRP. 

Nearly 62 percent of the farms operated by CRP landowners in 1987 
were classified as cash-crop farms (over 50 percent of their gross income 
was from sales of crops). Only 15 percent were predominantly livestock 
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farms, and slightly over 23 percent were mixed (i.e., neither crops nor 
livestock accounted for more than 50 percent of their gross income). 

CRP Land Characteristics. Initial Tillage. Some land entered into CRP 
through the fifth sign-up had been initially cultivated over 90 years ago. 
Although over 39 percent of the respondents were unsure when their CRP 
land was originally tilled , 33 percent said it was first tilled before 1921 
(Figure 2). About 5 percent stated that the land was first tilled after 1960-
which would include marginal land broken during the boom period that 
occurred in the early 1970s. 

Costs and Returns. The average cost of establishing cover on CRP acres 
in North Dakota was $37.20 per acre (Table 3). Average annual maintenance 
costs were estimated to be $6.92 per acre. The annual contract payment 

Table 2. Land ownership characteristics of CAP surve respondents. 
All 

Item Farmers* Nonfarmerst Respondents 
------ - average acres -------

Land owned; 1,024.2 620.5 916.0 
Land in CAP:t: 213.4 165.9 200.7 
Land operated 1,530.0 na na 
Total cropland 906.0 na na 
*Farmed either part time or full t ime during 1987. 
tDid not farm in 1987. 
;Statistically significant difference between farmers and nonfarmers using the 

Tukey test at alpha = 0.05. 

Variable 

Cover establishment costs 
Annual maintenance costs 
Annual contract payment 

Farmers 

37.34 
7.09 

37.50* 

Non
Farmers 

All 
Respondents 

$/acre ----
36.75 

6.33 
35.44 * 

37.20 
6.92 

36.98 
----- % -----

CAP yield compared to Non-CAP yieldt - 10.0 - 5.2 - 9.5 
CAP input costs compared to Non-CAP 

costst + 0.3 + 1.5 + 0.5 
Planted trees for cover 7.8 12.1 9.0 
More trees if cost-sharing increased 22.7 29.9 24.5 
Considered water impoundments as cover 6.8 7.6 7.0 
* Denotes statistical difference between groups using the Tu key test at alpha= 0.05. 
tAefers to yields and costs before land was enrolled in CAP. 
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BEFORE 1900 7.2% 

1901 TO 1920 25.8% 

1921 TO 1940 13.0% 

1941 TO 1960 9.3% 

1961 TO 1980 5.0% 

1981 OR LATER 0.4% 

UNCERTAIN 

PERCENT OF ALL LANDOWNERS 

Figure 2. Original tillage of CRP land, by category. 
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39.3% 

from the federal government averaged $36. 98 per ac re in North Dakota 
for land entered during the first five sign-up periods. Farmers received slight
ly more ($2.06 per acre) on average than did nonfarmers, possibly because 
farmers were more aware of bid levels being accepted in their respective 
counties. 

Comparison to Local Cash Rent. More than one-third (37. l percent) of 
the annual payments were about the same as local cash rent (Figure 3). 
Only about 5 percent of the respondents said the annual payment was less 
than the local cash rental rate. More than one-half (57.8 percent) of the 
respondents indicated that CRP payments were higher than local cash rent ; 
in some cases payments were up to $20 per acre more than local cash rent. 
Annual CRP payments for all landowners averaged about 6.7 percent more 
than local cash rents. 

Productivity. CRP land productivity also was explored, because CRP 
land is pre umably more marginal with lower yields and higher relative 
input costs. Respondents were asked to compare yields on their CRP land 
to other c ropland in their locale that was not enrolled in CRP. The CRP 
land yielded 9.5 percent less, on average, than non-CRP land (Table 3). 
CRP respondents indicated that input costs were slightly higher (0.5 per
cent ) when farming CRP land compared to non-CRP land . 
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Cover Options. Usually, the permanent cover on CRP land consisted of 
grass or grass-legume mixtures, but nearly 8 percent of the farmer 
re pondents and 12.1 percent of the nonfarmers planted trees as at least 
a partial cover crop (Table 3). Participants who planted trees on the CRP 
acreage did o only on a portion of the land , not whole tracts (5.3 percent 
of the tract on average). Nearly 30 percent of the nonfarmers and 22.7 per
cent of the farmers said they would have considered planting more trees 
if the cost-share percentage had been higher. Only about 7 percent of the 
survey respondents had considered water impoundments, such as restored 

wetlands, as a means of CRP cover. 
Tillage Methods. Respondents were asked what seeding method they used 

to establish cover on CRP land and what method they intend to use after 
the contract expires. The four choices were: (J) no till, in which the land
owner uses equipment that does not destroy crop residue on the soil sur
face; (2) minimum tillage, in which the operator uses a chisel plow or similar 
equipment designed to leave some residue for protection from soil ero-

ion; (3) conventional tillage, in which a moldboard plow is used for the 
primary tillage operation and the soil is left virtually bare; and ( 4) other, 
which consisted of combinations of the previous three choices. More than 

MORE THAN $20 MORE 
2.0% 

$10.10 TO $20 MORE 
27.2% 

$0.10 TO $10 MORE 
28.6% 

LESS THAN CASH RENT 
5.2% 

ABOUT THE SAME 
37.1% 

L 
Figure 3. Comparison of annual contract payments to cash rent, by category. 
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CONVENTIONAL 38.5% 

MINIMUM TILL 30.3% 

NO TILL 16.9% 

OTHER 14.3% 

UNCERTAIN 3.8% 

Figure 4. Tillage method for establishing cover crop on CRP land. 

38 percent employed conventional methods for establishing cover, abou t 
4 7 percent used either no-till or minimum tillage, and about 14 percent 
used other combinations (Figure 4). 

Even though up to 10 years will pass before ultimate adoption of a tillage 
method for farming CRP land, respondents were asked their intentions 
regarding such tillage. More than 42 percent of all respondents indicated 
they will use minimum tillage; 31.4 percent, conventional tillage; and 8.7 
percent, no-till (Figure 5). Only about 10 percent said they were undecid
ed what tillage method they would use. 

Intended U'ie. Some of the land in the CRP may ultimately fall under 
the "conservation compliance" p rovision of the 1985 Farm Bill. Although 
about 37 percent said they were undecided about what they w ill do with 
CRP acres after the program expires, nearly one-half (49 percent) intend 
to convert the land to cropland and 15.5 percent plan to leave it in perma
nent cover (Figure 6). In addition, more than 12 percent intend to rent it 
out for pasture, and nearly 14 percent will use it for pasture themselves. 
Slightly more than 10 percent indicated they will sell their CRP land, 4.5 
percent intend to lease 1t for recreational purposes, and only 2 percent in
tend to grow tree~ on it. 
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Use of Annual Payments. The majority of urvey participants (54.5 per
cent) will u e annual CRP payments for living expen e (Figure 7). Other 
u e are (I) paying CRP land debt, 27.8 percent~ (2) paying other debt, 
24.5 percent; and (3) ~av1ng or inve tment, 21.6 percent. About 14 per
cent will u e all or part of the annual payment to retire in orth Dakota, 
and only about 3.5 percent plan to u e payments to retire out-of- tate. 
L1kewi e, about 10 percent and 3.5 percent will u e their payments for lei ure 

activitie in- tate and out-of- tate, re pect1vely. 
Assets and Debts. early 21 percent of the farmer respondents indicated 

that CRP wa a factor that enabled them to continue their farming opera
tion . Thi 1 man1fe ted by the financial information upplied by re pondents 
who were farmer 1n 1987. early 41 percent of all CRP landowner and 
36.9 percent of the CRP farmer had no debt, compared to about 16 per
cent of all farmers tatewide having no debt, ba ed on the 1988 farmer 
urvey 1n orth Dakota , which wa repre entative of all farmers who were 

younger than age 65 and con 1dered farming to be their primary occupa-

tton (7). 
Fann Income. Farmers participating in the CRP tend to have mailer farm-

ing operation than tho e re ponding to the 1988 farmer urvey; nearly 

42 3°10 

MINIMUM TILL 

CONVENTIONAL 
314% 

OTHER 72% 

UNCERTAIN 10 4% 

NO TILL 87% 

Figure 5. Intended tillage method after contract expires. 
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UNCERTAIN 

* CONVERT TO CROPLAND 
AND RENT IT OUT 

CONVERT TO CROPLAND* 
AND FARM 

USE FOR PASTURE * 

PERMANENT COVER 

RENT OUT FOR PASTURE 

24 2% 

199% 

15 2% 

~~..ci._~10.3% 
139% 

15 6% 

~~.:~ ">:',,,- 14 2% 
.; . . . ,, 

12 3% 

38.8% 

37.5% 

37.8% 

FARMERS 
NON-FARMERS 
ALL RESPONDENTS 

SELL CRP LAND . JJ 

10 .5% 

10.3% 
10 4% 

LEASE FOR RECREATION 

* 
GROW TREES 

45% 

4.5% 
4 5% * Denotes s1.ausucal difference between 

>< 3 3% 

20% 

groups using the Ch1-5quarc test. 

TOTALS DO NOT EQUAL 100% 
DECAUSE RESPONDENTS WERE ADLE 
TO INDICATE MORE TIIAN ONE ANSWER 

Figure 6. Intended land use after CAP contract expires. 

70 percent of CRP farmers had a gross cash farm income of less than 
$100,000 (Figure 8), compared to 62 percent for the farmer survey. Average 
gross cash farm income of CRP farmers was $92,440; in comparison, par
ticipants in the 1988 North Dakota farm survey had an average gross cash 
farm income of $114 ,899. 
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LIVING EXPl '-SLS 

SA\ I~C SOR IN\ f S1 \1ENT 

PAY CRP LAND DEBT 

PAY OTHER DEBT 

RE'I !Rh IN NORTH DAKOTA 

LEISURE AC l IVITif S 
IN NORTH DAKO I \ 

RETIRE OUl OF STATE 

Ll ISL RE AC 11\ I I II \ 
OUT 01 SI \'1 I 

T I~10 IH) L \ 10 RTE'\Sl:'-i . ET ,\L. 

54.6% 

21.6% 

27 8°10 

24.6% 

14.2% 

10.0% 

3.5% 

■ 3.5% 

Total do nol cqu,11 100% bcc.,usc rc-,pondcnts , .. crc able to c1n: le more th,111 oncan,,\.cr. 

Figure 7 Use of CAP annual income 

V) 

°" -1'. 
...J 
..J 

8 

LESS TIIAN 20,000 

20,000 TO 39,999 

40,000 TO 99,999 

100.000 ·ro 249,999 

250.000 TO 499,999 

08% 

15 5% 

190% 

350% 

233% 

AVERAGE $92 440 

Figure 8. Gross farm income of CAP participants who farmed in 1987. 
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NEGATIVE NET 
FARM INCOME 

0 TO 25 PERCENT 

26 TO 50 PERCENT 

51 TO 75 PERCENT 

76 TO 100 PERCENT 

OVER 100 PERCENT 

14.2% 

9.0% 

4.2% 

18.5% 

Figure 9. Annual CRP payment as a percent of net farm income. 
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27.8% 

26.4% 

CRP payments are a major source of income for many farmers. About 
14 percent of the farmers had a negative net cash farm income (Figure 9). 
In addition, 26.4 percent stated the CRP payment exceeded their net cash 
farn1 income. If the two categories are added, over 40 percent of the farmers 
had CRP incomes greater than their pre-CRP-payment net cash farm in
come, indicating that CRP payments are an important source of income; 
and 21 percent of the farmer respondents stated that CRP payments were 
a major factor enabling them to continue farming. 

Opinion Questions. More than 92 percent agreed that CRP provides 
wildlife habitat (Figure 10). In addition, nearly 90 percent bel ieved that 
CRP offers protection for fragile land . About 80 percent agreed that eligibili
ty for CRP entry should be based on soil characteristics rather than on 
management and tillage practices. More than 77 percent of the landowners 
agreed that CRP benefits them financially. A majority (71.1 percent) of 
the respondents also agreed that CRP reduces the sales of local agribusiness 
suppliers. Nearly 39 percent agreed, and over 33 percent disagreed, with 
the statement that land eligibility requirements should be eased. Almost 
an equal percentage agreed and disagreed (37.4 percent and 38.4 percent, 
re~pectively) with the statement that counties should have the option of 
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going beyond the limit of 25 percent of total county cropland limit for enroll
ing CRP acreage. 

About 37 percent agreed with the statement that CRP rewards poor farm
ing practices, and about 42 percent disagreed . Reaction also was mixed 
to the question of raising the 45-million-acre national CRP limit; about 
39 percent had a neutral response. Nearly 41 percent disagreed, and only 
about 27 percent agreed , with the notion that CRP is costing the federal 
government too much money. 

Economic Impacts 

In addition to providing the necessary information to establish a baseline, 
the survey data , when combined with other information , can be used to 
estimate the economic effects of CRP (9). The North Dakota Input-Output 
model consists of 17 sectors among which agricultural production ai7.d energy 
are the principal basic (export-oriented) activities (4) . The model was ag
gregated into the five CRP pool groups. Sales for final demand were com
piled for eight years (1980 to 1987) and adjusted to 1987 base dollars by 
economic sector. 

CRP PROVIDES WllDLIFE HABITAT 

CRP OFFERS PRO'ffiCTION FOR 
FRAGD..ELAND 

BASE ELIGIBILITY ON SOIL 
CHARACTERISTICS 

CRP BENEFITS ME FlNANCIALL Y 

CRP REDUCES CROP INPUT SALES 

ELIGIBILITY REQUIREMENTS 
SHOULD BE EASED 

COUNTIES SHOULD BE ABLE 
10 GO BEYOND 25% LlMIT 

CRP REW ARDS POOR 
FARMING PRACTICES 

SHOULD RAISE 45 MILLION ACRE 
NATIONAL LIMIT 

CRP COSTS TI-IE GOVERNMENT 
100 MUCH MONEY 

0 20 40 

PERCENT 

AVERAGE 
SCORE· 

1.65 

1 70 

1 91 

2.02 

2.20 

2.89 

3.03 

3.03 

3.08 

318 

60 80 100 

- STRONGLY AGREE {I) OR AGREE (2) Ill] NEUTRAL (3) D DISAGREE (4) OR STRONGLY DISAGREE (5) 

• On a scale of 1 to 5; t-suongty agree and S-SITongty disagree 

Figure 10. CAP opinions of all respondents. 
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Table 4. Distribution of CAP acres, CAP-related change in direct expenditures, 
total CAP impact, CAP impact as a percent of baseline, and CAP-related 
employment change. 

CAP-Related Change 
,n Direct Total CRP Impact as 

CRP Expenditures and CRP a Percentage of CAP-Related 
Pool Acres Household Income Impact Pool Baseline Employment 

Group (%) (thousand $) (million !§1. (%) Change 
1 18.8 -8,336 -21.2 -0.33 -371 
2 29.3 -12,229 -30.0 -0.68 -552 
3 20.0 -10,175 -25.5 -0.52 -453 
4 18.5 - 12,569 -31.6 -0.91 -523 
5 13.4 -12,594 -32.2 -0.39 -517 

Total 100.0 -55,903 - 140.5 -0.54 -2,416 

Direct Effects of CRP. The state total negative effect is about $56 million, 
with nearly 62 percent impacting the retail trade sector (Table 4) . Pool 
groups 2, 4, and 5 have the highest net direct impact, about $12 million 
each. The household secto r is positive ly impacted in pool groups 1, 2, 
and 3 primarily because the CRP rental payments exceed farm income 
and government program payments, but the net effect is negative. 

Direct and Indirect Effects. The impact of $56 million in direct effects 
resulting from the CRP translates into about $141 million in reduced 
business activity for the state , or an overall multiplier of 2.56 (Table 4). 
This is spread among 13 sectors of the state 's economy ; the retail sector 
absorbs the greatest impact-about 40 percent of the total. Households 
were affected by about $34 million , or 23.9 percent of the total. 

The largest net change occurred in pool group 5 in which business activity 
was reduced by over $32 million. While accounting for only 13.4 percent 
of the total CRP acres in the state (through the fifth sign-up) , it had nearly 
23 percent of the reduced business activity (Table 5). Pool 4 represents 
22.5 percent ($31. 6 million) of the CRP-as ociated business activity and 
had about 18 .5 pe rcent o f the acres. Pool groups 1, 2, and 3 account for 
18.2, 21.4, and 15 . l percent of the total CRP impact, respectively. 

Although the net tota l impact o f the CRP is negative for most sectors, 
the household sector was positively impacted for some pool groups. The 
gain was primarily attributable to CRP contract payments being greater 
than the reduction 1n returns from farming and commodity program 
payments. This was generally the case in western and northe rn North 
Dakota (pool groups l , 2, and 3). 

The overall impact on the state's economy is $ 141 million (based on 1987 
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data). In percentage terms, busine s activity declined statewide by about 
one-half of one percent (Table 4) . Pool 4 had the potential for highest im
pact; about nine-tenth of one percent of its baseline was reduced as a result 
of the CR.P. Pool 1 was impacted the least, at about one-third of one percent. 

Secondary Job Losses. Perhaps a more poignant re ult shown by the 
analysi is the potential for secondary job lo . On a statewide basis, more 
than 2,400 econdary jobs may be lost over a period of years (Table 4). 
Although job reduction are not hown for individual industries, the retail 
ector certainly would be among the hardest hit, because it accounts for 

the large t dollar volume of CRP impact. Among the pool groups, pool 
2, where 552 jobs potentially may be lo t, was impacted the most. 

Per-Acre Effects. An analy is of the per-acre effects of the CRP reveals 
that moving west to ea t generally increa e the effect of one acre of CRP 
enrollment on the tate' economy. The total direct effect of CRP enroll
ment i about $34 per acre in pool group 1 (Figure 11) . Although the 
direct effect i lightly les for pool group 2, the effects gradually become 
more negative when moving eastward to pool groups 3, 4, and 5 where 
the direct effect of one acre i nearly $72. This is primarily becau e of 
the more intensive farming in the ea tern part of the tate. 

Summary and Conclusions 

Thi tudy wa undertaken to establish ba eline characteristics of CRP 
participant in North Dakota and to further analyze the economic impact 

Table 5. Baseline business activity associated with CAP program, percent 
of business activity lost, and secondary employment loss, by pool group, 

1987. 
Baseline CAP-Associated CRP Percent of 

Pool Business Business Baseline Secondary 

Group Activity Activity (%) Job Loss 
--

million $ 

1 6,518 21 0.32 371 

2 4,399 30 0.68 552 

3 4 ,914 26 0.53 453 

4 3,500 32 0.91 523 

5 8,367 32 0.38 517 

State 26,247 141 0.54 2,434 --
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Figure 11 . Net per-acre direct effect of CRP by economic sector. 
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5 

of CRP on pool group 1n the state. A number of observations and conclu
sions can be drawn from this baseline analysis: 
► Some landowners planted trees as cover on CRP tracts, and about 

24.5 percent indicated that they would have considered planting more if 
the government cost-share rate were higher. 
► Many respondents (3 8.8 percent) indicated they did not know what 

their land-use intentions were after the contract expires. Up to 16 percent, 
however, indicated they would not use it for cropland but would keep it 
permanently covered, pasture 1t themselves, rent it out for pasture, or lease 
it for recreation purposes. 
► About 21 percent of the farmer participants said the CRP enabled 

them to continue their farming operation. 
► CRP income is apparently a major source of income for farmer land

owners; CRP incomes of more than 40 percent of the respondents exceed
ed the net cash income from their farming operation. 
► Injection of CRP payments into rural North Dakota was insufficient 

to offset reduced business activity and employment created by participa
tion in the CRP. Net direct expenditures declined by about $56 million , 
and combined direct and indirect negative impacts by $141 million . 



150 TIMOTHY L. MORTENSEN, ET AL. 

► If alternative activities do not replace changes in agricultural pur
chases over the long run, employment also will decline by about 2,400 jobs. 
► Progre s is being made toward the conservation objectives of the pro

gram, such as (1) reduced soil ero ion, (2) increased wildlife habitat and 

cover, and (3) increased water quality. 
Three policy recommendations evolve from the North Dakota study of 

CRP participants. First, companion programs with state or local govern
ments or private organizations should be encouraged . These might include 
cost-sharing for establi hing tree plantings, restoring wetlands, or other
wise enhancing wildlife habitat; supplemental payments for recreationist 
acce s; or purchase of CRP payments to provide landowners with a lump 
sum payment. Second, measures could be taken to mitigate the potential 
for negatively impacting rural communitie . Possible programs might in
clude tax credits or reduced interest loans for impacted businesses, displaced 
worker retraining, or business/worker relocation assistance. Finally, oil 
erosion objective would be accomplished more efficiently if enrollment 
in future CRP-like programs were based on soil and topographical 

characteristics rather than on past tillage practices. 
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A Relatively Complete and 
Comparative Societal Accounting 
of the Conservation 
Reserve Program's 
Effects in a Small Watershed 
Keith Kozloff and Steven J. Taff 

The Con ervation Re erve Program (CRP) attempt to integrate federal 
agricultural and environmental policy through cropland retirement. Par
t1c1pating landowner receive annual compen ation for removing highly 
erodible land from crop producuon for 10 year and planting a oil
con erving cover on enrolled parcel . Becau e c ropland retirement will 
likely be a continuing component of federal policy, evaluation of the CRP' 
effectivene s may help in guiding the development of future program . 

The question po ed here i whether CRP land retirement in a particu lar 
watershed generates ocial benefit greater than co t . Thi tudy differ 
from national as e sment of land retirement program in that we explicit
ly link economic value with the phy ical effects a ociated with pecific 
land u e changes in a water hed . We adopt a ocietal accounting per pec
tive for cost and benefit (in contra t to a government budgeting or par
ticipant per pective) following the approach of Ervin and Dick (3). In our 
framework, the program's potential benefits include reduction of agricultural
ly re lated nonpoint-source water pollution, con ervation of oil produc
tivi ty fo r future c rop u e, and enhancement of wildlife habitat. The pro
gram's costs include re ource used to e tabli h permanent plant cover, 
fo regone crop production on enrolled acre , and re ource u ed in pro
gram administration. Government rental payment to farmer and the crop 
sub idies avoided are co11sidered tran fer payments and , hence, do not enter 

into the as essment. 
Developing point estimate of net social benefit from CRP enrollment 

is con1plicated fo r several rea ons. Fir t , the re lation hip between induced 
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land use change and achievement of program objectives varies both spatially 
and over time. Second , program impacts are <lisper ed , so they tend to be 
small relative to the random noise of ecological, climatic, and anthropogenic 
fluctuations. Third, several outputs are not marketed, requiring that their 
economic values be e timated using nonmarket approaches. 

E timating a range of projected benefits and co ts, however, is more 
straightfo rward . As umptions and analytical approaches can be explic itly 
chosen to yield lower and upper bounds that may in turn provide sufficient 
direction for future land retirement policy analysis. If uncertainty regard
ing program effectivene is not suffic iently low to help guide policy deci
sions, additional physical or socioeconomic information can be increment
ally collected that will reduce, but not eliminate, the range of uncerta1nty. 

First Order Study Area 

The 7,735-acre North Branch Ca cade Creek (NBCC) watershed in 
southeastern Minnesota was selected for analysis because its existing land 
use is primarily ag ricultural and because its CRP enrollment was thought 
to be large enough to generate noticeable effects while still being typical 
of enrollment in the region . Highly disaggregated land use and soils data 
a re available for the watershed . In addition, the water hed has physical 
characte ristics thought to be highly correlated with nonpoint-source pollu
tion, its topographic characte ristics make it susceptible to soil erosion, and 
it has potential for increases in wildlife populations of recreational impor
tance. The e presumably favorable (for CRP "success") characteristics led 
us to the a priori opinion that CRP societal benefits would be re lative ly 
high compared with other " less appropriate" watersheds. 

Through 1987, 10 farmers in the watershed had enrolled 633 acres of 
land in the CRP-parcels ranging from 19 to 129 ac res. In the year prio r 
to enrollment , land use on these parcels had been as follows: corn , 290 
acres ( 46 percent); soybeans, 133 acres (21 percent); oats, 42 acres (7 per
cent) ; hay, 56 acres (9 percent); pasture, 84 acres (13 percent) ; and other, 
28 acres (4 percent). Afte r CRP enrollment , 90 percent of this land was 
converted to a grass/ legume mixture; the remainder was already in an 
approved cover (10) . 

Analytical Approach 

For our purposes, total CRP enrollment in the watershed is treated as 
a single project , generating economic effects that may or may not extend 
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beyond watershed borders. To measure consistently the benefits and costs, 
we consider the geographic scope of project benefits and costs to be na
tional. Associated crop production changes in the watershed are too small 
to affect farm output or input prices. Because some benefits and costs will 
not be evidenced for several decades, we put a temporal boundary for pro
gram effects at 100 years. 

The test of economic efficiency used here is Potential Pareto Improve
ment (PPI), that is, whether the sum of the gains to the gainers could 
hypothetically offset the sum of losses to the losers. Social benefits and 
costs are treated as the sum of individual benefits and costs. The test says 
nothing about equity among those affected by a government action, and 
it tends to enshrine existing property right assignments. 

The PPI test ideally invokes a comparison of social welfare under without
program and with-program states of the world over the time period of pro
gram effects. This study necessarily deviates from the theoretical ideal. 
The without-CRP state of the world is defined as a continuation of the pat
tern of land uses in the watershed that prevailed in the year prior to CRP 
enrollment. We adjust some land uses to reflect crop rotation. Without
CRP land uses are held constant over the 100-year study period. 

The with-CRP state of the world is the same as the without-CRP state 
for farms not participating in the program through 1987. Although some 
permanent plant cover may not have been established by 1987, this study 
treats all CRP land use changes as occurring in that year. According to 
ASCS program records, 97 percent of the CRP acreage in the watershed 
was enrolled in 1987 rather than in 1986. After 1997, two with-CRP scenarios 
are posited. In one, CRP parcels remain retired only for the initial 10-year 
contract period and then revert to preprogram land uses. In the other, CRP 
parcels stay out of crop production throughout the 100-year period of 
analysis. 

Although we assume the contrary, CRP participation decisions are prob-
ably not made independently of other farm management decisions. In 
deciding whether to enroll land in the CRP, farmers are likely to consider 
interaction between the CRP provisions and other federal programs, such 
as conservation compliance and commodity programs. Farmers also may 
decide to replace CRP-enrolled land with rented land elsewhere, retire from 
farming, or make other management changes based on individual 
ocioeconomic factors that can be ascertained only from knowledge of each 

individual decision process. 
Land use may change on some non-CRP parcels as an indirect result 

of CRP enrollment. USDA program records, however, do not permit a deter-
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minat1on of which land use change on non-CRP parcels are appropriate
ly attributable to the CRP. As a re ult, the with-CRP scenario used in this 
analysis probably understates the total land area in the watershed that changes 
use as a re ult of CRP. 

The without-CRP scenario is likewise simpl ified. If the CRP did not 
exist, pre-CRP land uses would not necessarily remain constant over the 
subsequent 10 years. For example, soil erosion on row-cropped land (or 
the advent of federal conservation compliance requirements) could induce 
some farmers to change to more soil-conserving uses on parcels during 
the time the parcels otherwise would have been enrolled in the CRP. 

The societal accounting perspective dictates that changes in c rop pro
duction or environmental services be valued at their real resource costs 
to society, given the state of the world on which the CRP is imposed. In 
the present analysis, both states of the world take as given the effects of 
all other government activities. S01ne analysts argue that current federal 
agricultural programs are partly responsible for commodity surpluses, soil 
erosion, water pollution, and loss of wildlife habitat (I, 7, 8). Estimated 
CRP benefits and costs in a world that includes these "distortions" are likely 
to differ from those that would be obtained in a study with no agricultural 
policy distortions. Because our without-CRP state consists of cond1t1ons 
prevailing prior to CRP enrollments, the pnces and quantities used to 
estimate CRP benefits and cos~ are dependent on government policies ex
isting at the time. 

Estimation of CRP Benefits and Costs 

CRP-induced land use changes affect several services, some of which 
are traded, albeit in imperfect markets, and some of which are not. In this 
study we adapt estimates of nonmarket benefits from the literature to derive 
lower and upper bounds for on-site and off-site recreational benefits from 
the CRP. 

Estimation of CRP Benefits and Costs. A taxonomy of social benefit and 
cost categories related to erodible cropland retirement set forth by Ervin 
and Dicks (3) provides the basis for potential benefits and costs attributed 
to CRP enrollments in the watershed. Not all are directly observable. 

Benefits include: 
► Reduced loss of soil productivity from soil erosion and enhancement 

(immediately following return to cropping) of productivity. This benefit, 
of course, is realized only if the land returns to production. 
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► Increa ed quantity and quality of recreation in downstream water 

re ources. 
► Reduced depo ition of sediment in downstream water bodies and in 

road ide ditche . 
► Enhanced or enlarged habitat for game and nongame wildlife. 
► Reduced ri k of groundwater contamination from fertilizers and 

herbicides. 
► Value for nonu er from pre erving the existence of affected on-site 

land resource and off-site water re ources in the future, above and beyond 

their use value . 
► Reduced efficiency losses a sociated with variable inputs attracted 

to production of commodities by government support prices. 
► Noncancelling econdary benefits, such as reduced negative exter-

nalitie in input or proce sing sectors. 
Co ts include: 
► Social value of foregone production of crops previously grown on 

CRP parcels, net of avoided production inputs, reduced transportation and 
storage requirements, and ero ion-related productivity losses. 
► Local program admini trative re ources that have opportunity uses. 
► Labor, machinery, and seed needed to establi h and maintain approved 

vegetative cover. 
► Increa e in costs of production on non-CRP land because of changes 

in field configurations and other restrictions in use of immobile agricultural 

production re ources. 
► Noncancelling secondary costs, uch a input or proces ing sector 

re ource immobility. 
We report bounds for each benefit category except for reduced efficien-

cy losses and noncancelling secondary benefits. We report bound for each 
cost except increased production co ts stemming from immobilitie and 
noncancelling secondary costs. Our omission of these benefits and costs 
reflects no presumption of their insignificance but, rather, a lack of uitable 
measurement technique and appropriate scientific or economic data . 

A description of the procedure used to develop economic e timate of 
all benefit and cost categories can be found in Kozloff ( 6). Here, we sum-

marize only the principal findings. 
In most ca es, we estimate range of economic surplu values by apply-

ing CRP-induced land use changes to models that estimate physical effects 
(2, JO, JI). We then re~ate each type of physical change to one or more 
human activities-boating, hunting, viewing wildlife, crop production, sedi
ment removal, and so on. Finally, we estimate economic values for the 
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changes in human act1v1t1es. Lower and upper bounds are generally 
calculated at each step. The cumulative difference between the bounds 
sometimes exceeds an order of 10, reflecting both scientific and economic 
n1easurement uncertainty. 

In some cases, the relation hip between the physical change and its 
economic value is relatively direct. For example, soil conserved over the 
10 years that CRP land is retired increases crop yields over what they would 
have been had the land not been retired. In other ca e , the relationship 
is indirect. For example, to obtain CRP-induced social welfare improvements 
associated with water-based recreation, several intermediate conceptual and 
emp1r1cal links must be specified. First, land retirements must be suffi
cient to noticeably reduce nonpoint pollution at the watershed outlet. Next, 
the reduction 1n nonpoint-source pollutants at the watershed outlet must 
improve objective water quality parameters 1n water resources further 
downstream. Third, those who intend to use those downstream resources 
for recreation mu t perceive the objective water quality changes. Fourth, 
changes in perceived water quality must result in a measurable increase 
in the quantity or quality of recreational experiences. Finally, recreationists 
must positively value this increase. 

Projected physical changes and associated economic values roughly cor
responding to the above taxonomy of benefits and costs are shown in table 
1. For example, each CRP acre is estimated to generate downstream water 
recreation benefits between $0 (the lower bound) and $6 (the upper bound) 
per year of enrollment. On the cost side, the one-time establishment of 
approved plant cover is estimated to incur social costs between $83 and 
$105 per acre. The foregone production costs decline from the initial values 
shown because of the effects of erosion if CRP parcels had remained in 
crops. 

The CRP's soil productivity benefits are not readily expressed in dollars 
per acre per year because differences between without-CRP and with-CRP 
crop yields change over several decades (Figure 1). There is expected to 
be both a short-term "rotation" effect from the grass/legume CRP cover 
(the dashed portion of the with-CRP yield path) and long-term effects from 
delayed soil erosion (the horizontal distance between the paths). The 
estimated benefits of the latter are derived from crop yield enhancements 
dnd avoided labor and machinery requirements that are multiplied by lower 
and upper bound estimates of the social value of crops, labor, and machinery, 
respectively. Because farmers may not adjust inputs for CRP-induced soil 
savings, the lower bound benefit for replaceable soil properties is set at 
$0. Because much of the CRP acreage in the study area is covered by deep 



158 KEITH KOZLOFF AND STEVEN J. TAFF 

topsoils, soil productivity benefits (Figure 1) are small just after CRP land 
re-enters production and increase over the analytical period. Estimated 
benefits of both long- and short-term yield effects are incorporated into 
the overall productivity benefits in table 2. 

Because the CRP affects both foregone crop production and enhanced 
productivity once contracts expire, the study's results are potentially sen
sitive to how marginal changes in crop production are valued. Due to per
sistent commodity surpluses and other effects of government programs, 
foregone output could not have been sold at prevailing market prices and 
market prices themselves are unreliable guides to social values. To derive 
opportunity costs from foregone crop production, we first estimate a range 
of social values based on several approaches. We use world prices estimated 
from producer subsidy equivalents as upper bounds ($1.76 per bushel for 

Table 1. Estimates of benefits and cost per acre (rounded to nearest 1986 
dollar 4) . 

Range of Physical Changes Bounds of Benefits and Costs 

Off-site environmental effects 

0%-7°/o increase in downstream 
water clarity 

0-585 ton/year reduction 
in sediment delivered 
to downstream lake 

150/o reduction in sediment 
deposited in roadside ditches 

On-site environmental effects 

2600/o increase in pheasant density 

45% increase in diversity-adjusted 
wildlife habitat acres 

Resources used in land retirement 

Foregone production initially of 
48,390 bushels of corn and 8,293 
bushels of soybeans 

Establishment of approved plant on 
CRP parcels 

Local program administration 

$0-$6/acre/year for recreation 
and related nonuse values 

$0-$3/acre/year for delaying the need 
to dredge downstream lake 

$1-$2/acre/year for delaying the need 
to remove sediment 

$8-$36/acre/year for increase 
in quantity and quality of hunting 

$0-$3/acre/year for increase in 
quantity of wildlife viewing and 
photography and related nonuse 
values 

- $23-$104/acre initially for 
opportunity cost of foregone 
production 

$85-$105/acre for seed, ferti lizer, 
labor, and machinery expenses 

$1-$3/acre for staff time, site visits, 
and office supplies 
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Figure 1. Crop yield paths over time showing effects of retiring land in CAP for 10 years. 

corn and $5.32 per bushel for soybeans) and variable costs of production 
as lower bounds ($1.01 per bushel for corn and $1.73 per bushel for soy
beans). (If, because of persistent surpluses, foregone output could not have 
eventually been sold at all, then its social value would be zero. The social 
value of conserved soil productivity would also be zero.) We then subtract 
variable production and storage costs from social values. These calcula
tions result in lower bound net opportunity costs for corn and soybeans 
that are negative (meaning that marginal reductions in crop production im
prove social welfare) and upper bound costs that are positive. These results 
are also clearly sensitive to our consideration of changes on CRP parcels 
only; had we considered compensating changes on non-CRP parcels as 
well, the net amount cf production foregone would likely be less. 

Net Present Values. We next compare the net present values of the streams 
of benefits and costs over time under different discount rates and land use 
scenarios after initial CRP contracts expire. The upper bound of a benefit 
(or cost) category is al'Nays added to the upper bound of another benefit 
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Table 2. Summary of present values of CAP costs and benefits (1986 $ 

thousands). 

Category 

Benefits 
Off-site environmental 

10-year CAP 

CAP forever 

On-site environmental 
10-year CAP 

CAP forever 

Soil productivity 
10-year CAP 

Total 
10-year CAP 

CAP forever 

Costs 

Bound 

Lower 
Upper 
Lower 
Upper 

Lower 
Upper 
Lower 
Upper 

Lower 
Upper 

Lower 
Upper 
Lower 
Upper 

3% 

5 
53 
20 

210 

42 
207 
163 
800 

10 
174 

57 
433 
183 

1,009 

Discount Rate 

7% 11% ----

4 
39 

9 
83 

3 
164 
73 

356 

4 
64 

41 
267 

81 
439 

3 
30 

5 
48 

27 
132 
46 

227 

2 
33 

33 
196 

51 
275 

Foregone commodity production (social values less input costs, storage costs, 
and erosion-related productivity penalties). 

10-year CAP Lower 
Upper 
Lower 
Upper 

CAP forever 

Cover establishment 
and maintenance 

10-year CAP 

CAP forever 

Program adm1nistrat1on 
10-year CAP 

CAP forever 

Total 
10-year CAP 

CAP forever 

Lower 
Upper 
Lower 
Upper 

Lower 
Upper 
Lower 
Upper 

Lower 
Upper 
Lower 
Upper 

-127 
534 

-477 
2,062 

88 
114 
193 
256 

0 
2 
0 
2 

-39 
650 

-283 
2,320 

-101 
423 

-204 
884 

78 
101 
112 
147 

0 
2 
0 
2 

-22 
526 
-91 

1,034 

-81 
342 

-125 
543 

71 
91 
88 

113 

0 
2 
0 
2 

-10 
435 
-37 
659 
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(co t) category. Four overall pairings are generated by comparing upper
bound summed benefits to lower- and upper-bound summed costs and by 
comparing lower-bound summed benefits to lower- and upper-bound 
summed costs. 

Becau e benefits and costs arise at different time over the 100-year study 
period, net present values are potentially sensitive to discount rates. Analysts 
differ on the appropriate discount rate for benefit/cost analysis (opportunity 
cost of private 1nvestment or consumption, cost of borrowing to govern
ment, social time preference), so we select a broad range (3 percent to 
11 percent) to span these perspectives. 

Sensitivity of the net present values to the two land use scenarios also 
is tested . Under the first (called " 10-year CRP"). all CRP acreage after 
the 10-year contract period reverts to crops grown prior to CRP enroll 
ment . Under the second (called "CRP forever") , CRP acreage remains 
in CRP cover for the entire 100-year period of analysis. We assume that 
under the CRP-forever scenario, all on-site and off-site environmental 
benefits remain constant over time. In actuality, these benefi t may vary 
as recreational demand shifts or resource supply changes, such as ecological 
succession al tering wild li fe habitat from the initially prescribed cover plant
ing. Because no harvestable crops are grown on CRP land under this 
scenario, annual soil productivity benefits are nonexistent, but costs from 
foregone commodity production and CRP maintenance continue over the 
enti re 100 years. Annual foregone production declines over this period to 
reflect increasing yield penalties from continuing erosive cropping practices. 

Benefit and cost categories under each scenario and each discount rate 
are summarized in table 2, and aggregate net present values are shown in 
table 3. Present value benefits (for the whole proJect) range from $3,422 
for the lower bound of soil productivity benefits at an 11 percent discount 
rate to ~99,787 for on-site ecological benefit cont1nu1ng for 100 years at 
a 3 percent discount rate. 

The relative magnitude of different benefits and costs from land 
retirements in the watershed is uncertain because several lower and upper 
bounds overlap. However, if the values of all other benefits and costs are 
held constant, one can determine whether using the lower or upper bound 
of a given benefit or cost category changes the sign of the net present value 
at some discount rate. From table 2, we see that the only ingle benefit 
or cost whose difference between lower and upper bound determines the 
sign of the net present value at the same discount rate is the cost associated 
with foregone crop production. 

Net present values are positive when summed lower- or upper-bound 
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benefits are paired with summed lower-bound costs. The choice of dis
count rate affects the size of net present values but not their signs; in general, 
the absolute value of the net present values decreases with increasing dis
count rate. Similarly, the choice of scenario affects the size of the net pres
ent values but not their signs; both the negative and positive net present 
values are larger in absolute value in the CRP-forever scenario than in the 
crop reversion scenario. None of the net present values are close enough 
to zero that their signs are likely to have been affected by rounding. 

Discussion 

The presence of both positive and negative net present values in table 
3 prevents us from reaching strong conclusions about the social welfare 
impacts of the CRP in the study area. It is important to note, however, 
that the range of net present values is only partly amenable to empirical 
refinement. Depending upon the perspective one takes regarding the sign 
of the opportunity cost of foregone production, CRP enrollments in the 
watershed can have either positive or negative welfare effects. If foregone 
crop production at the margin is taken to be substantially positive in its 
welfare effects, then the CRP's net welfare effects (as well as those of an
nual set-aside acres) are positive even if no other social benefits are 
generated. On the other hand, if foregone crop production has substantial 
negative welfare effects, then the net welfare effects of land retirement may 
still be negative even with significant conservation benefits. These results 
would hold for land retirements wherever the social value of crop produc
tion dominates the social value of conservation effects. Taking either perspec-

Table 3. Present values of CRP benefits less costs (net present values) in 
thousands of 1987 dollars. 

10-year CRP 
8 1 - C1 

8 1 - Cu 
Bu - C1 

Bu - Cu 

CRP forever 
8 1 - C1 

81 - Cu 
Bu - C1 

Bu - Cu 

3% 

96 
-592 

472 
-216 

466 
- 2,136 

1,292 
- 1,310 

Discount Rate 
7% 

64 
-485 

290 
-258 

173 
-952 

531 
-594 

11% 

43 
-403 

206 
-239 

89 
-607 

312 
-384 
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tive would obviate the need to estimate the conservation benefits from land 
retirement if benefit/cost analysi is intended only to provide guidance on 
whether erodible land retirements are good social investment . 

The net pre ent value can be summarized by taking expected values over 
different po sible outcomes. No information, however, was developed during 
the study that enables assigning individual probabilities to net present values. 
If each pairing of lower and upper bounds is assumed to be one of four 
equally probable states of nature, then the expected net present values are 
negative for both scenario under all discount rates (and range from -$60,000 
to -$422,000). Under this strong assumption, social welfare has probably 
declined as a result of CRP entry into the study area. 

Policy Implications 

The results of th1s tudy raise a note of caution about assuming a uniformly 
positive social welfare effect of the CRP in particular and of the long-term 
retirement of erodible land in general. It is inappropriate to generalize from 
this study to the CRP's national welfare effects; however, the study area 
is not unusual in its agricultural program participation or env1ronmental 
tra1ts. This raises the likelihood that projections of benefits and costs in 
other watersheds would also result "mixed" welfare effects, such as those 
found here. 

More careful "targeting"-among watersheds and among parcels within 
a selected watershed-is one way to increase the likelihood that welfare 
effects of land retirement are positive. The goal of such targeting might 
be to increase average per acre benefits, reduce average per acre costs, or 
both. Particular attention must be paid to the value of foregone crop pro
duction to which aggregate net present values are quite sensitive. If the 
net opportunity cost of production is considered negative, then an efficient 
targeting scheme would try to enroll the most productive and environmen
tally damaging lands in a watershed to maximize net present values. If, 
however, one values foregone production high enough that net opportunity 
costs are positive, then an efficient targeting scheme would focus on the 
least productive lands in watershed. The extreme range of values bracketed 
by these perspectives suggests that researchers ought to examine the social 
value of crop production at the margin. 

In a different vein, the government might increase welfare 1f it chose 
to rent only those rights to grow the most environmentally damaging crops, 
rather than renting all cropping rights. Such a program modification would 
tend to reduce both program costs and benefits under our analytical 
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framework. A change from, for example, corn to oats would reduce foregone 
production values less than -\:ould a change from corn to an unharvestable 
grass/legume mixture. The reduction in social benefits would depend upon 
the extent to which oat production results in reduced soil loss, off-site move
ment of sediment and nutrients, and improvement of wildlife habitat relative 
to the grass/legume mixture. This modification would be an improvement 
over the current CRP only if lowering both per acre benefits and costs results 
in greater net present values than if land were totally removed from 

production. 
In general , a more careful targeting of eligible land and a separation of 

cropping rights could complement each other. For example, complete crop 
land retirements could be targeted within a watershed to parcels both low 
in productivity (assuming foregone production costs are positive) and high 
in environmental damage potential if cropped. [For elaboration on such 
a scheme, see Taff and Runge (8)] . High productivity parcels that are erodi
ble might have only their row-cropping rights acquired by the government. 

Because of the large financial commitment inherent in long-term acquisi
tion of some or all cropping rights and their uncertain impacts, any seriously 
considered changes should be tested in different locations before being im-

plemented nationally. 
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Evaluating the 
Economic Impact of 
Conservation Compliance 
Colin P. Rowell, John S. Hickman , 
and Jeffery R. William 

Title XII of the Food Security Act of 1985 (1985 Farm Bill) contain pro
visions pertaining to soil conservation and its link with federal farm pro
gram benefits Violation of the c provi 10n , known a con ervation com
pliance, odbuster, and swan1pbuc..ter. will result in the los of mo t U . 
Departn1ent of Agriculture (USDA) farm program benefit for all land on 

which the participant rccei\.C payment · 
Payments re ulting frt,m govemn1ent programs ha\e contributed ubstan-

tially to the well-being of the agricultural ector 1n recent year and are 
a significant component of net return to unpaid labor, operator's labor, 

equity capital, and managen1ent. 
The Food Security Act of 1985 contain two prov1 10n · for highly erodi-

ble land . conservation compliance and odbuster. Con ervat1on compliance 
applte to USDA participants who continue to produce crop on highly 
erodible fields that were planted or con idered planted to an agricultural 
com1nod1ty at least once during the crop year 1981 through 1985 To re
main el 1g1ble for government progran1 , a con ervation plan n1u t be 
developed for the highly erodible cropland by January l, 1990, and full} 
implemented by January l, 1995. Between 1990 and 1995 and thereafter, 
the conservation practices must be apphed accord ing to schedule and mu t 

be properly operated and ma1nta1ned. 
When evaluating the effect of con ervat1on compliance on their fann enter-

prise, farm program participants can con ider everal option , a follow : 
► Develop and apply con crvation y terns on highly erodible field , 

which will reduce erosion losses to soil lo s tolerance. or T levels (where 
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·r 1s an estimate the SCS uses for the maximum average annual rate of soil 
erosion that can occur without affecting crop production over a sustained 
period, and ranges from 2 to 5 tons per acre per year), 1n accordance with 
the Soll Conservation Service (SCS) Field Office Technical Guide, and 
reta1n1ng ehg1b!lity for USDA farm program benefits. 
► Change the current use of highly erodible fields to nonagricultural 

con1mod1t1e!:> by planting to permanent vegetative cover (as in CRP) and 
retain ehg1bihty for USDA farm program benefits on remaining crop acreage. 
► Develop and apply alternative conservation systems (ACS) on highly 

erodible fields and retain eligibility for USDA farm program benefits. 
► Produce agricultural commod1t1es on highly erodible fields without 

appropriate conservation plans/sy!:>tems and lose eligibility for USDA farm 
program benefits. 

Most farm managers have several conservation alternatives from which 
to choose In the past, they often elected not to implement soil conserva
tion recommendatioru; because of the perceived increase in production costs 
combined with little or no expected increase 1n returns in the short run. 
But the cost of lo!:>1ng farm program benefits by not following conservauon 
pro" 1s1ons has increased the importance of evaluating which practices can 
be implemented economically. In addressing this issue, we selected case 
farms 1n northeast. south central. and southwest Kansas for analysis. 

Review of Similar Studie~ 

A nauonv..i<le study by Dicks (7} used annualized, per-acre, net present 
\alue\ to compare conservation compliance alternatives in various regions 
of the United States The orthern Plains region, which includes Kansas, 
had an a\erage conservation compliance cost of $11 per acre when using 
an 8 percent discount rate 0\er 10 years et returns with program benefits 
v..erc $31 per acre, compared with only $2 per acre without program 
benefits W1th CRP, net returns v..·cre $26 per acre 

The econon11c 1n1pact of the con\ervat1on compliance prov1s1on (in
terin1 regul,1t1on<.,) on cotton producing counties 1n the Texa.., Southern High 
Plains v..a"-> e\aluated b1 L1ppke et aL (10) Typical ca\e farms and re
gional 1n1pact, \l.Cre anal11ed. and the findings revealed that the financial 
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po ition of the farm was impacted negatively by the conservation re
quirements. To remain solvent, however, the producer usually had little 
choice but to comply with the conservation compliance provisions in order 
to remain eligible for USDA farm programs. Analyses of regional impacts 
revealed sub tantial economic hardship, if interim rules for meeting con-
ervation compliance were implemented. Differences between cropping 
ystem in that study and in Kansas are great, which make comparisons 

difficult. Also, alternative conservation systems (ACS) were made available 
by the USDA after the study by Lippke et al. (JO) had been completed. 
These are evaluated in the study reported here. 

Method of Analysis 

The case farm selected for examination were located in three Major 
Land Resource Areas (MLRAs) in Kansas. The ites selected for study 
were Nebraska and Kansas Loess Drift Hills in northeast Kansas (MLRA 
106), Central Rolling Red Prairies in south central Kansas (MLRA 80A), 
and the Southern High Plains in outhwest Kansa (MLRA 77) (Figure 
1). Farming operations in these MLRAs are vastly different in terms of 
cropping systems, resource problems, farm characteristics, and conserva
tion requirements. The differences will help illustrate the relative economic 

MLRA 1 06 ---, 

I 
I 

I 
I 

I I 

I 

1 

MLRA 77 MLRA 80A ~ 
Figure 1. Major land resource areas of interest in Kansas. 
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impacts of conservation compliance in the three regions. 
We determined farm financial characteristics and crop acreages and yields 

(Table 1), soil characte ristics (Table 2), and yie ld by soil type (Table 3) 
for each case farm . These values represent typical characte ristics of farms 
in each MLRA. The economic impact of conservation compliance in MLRA 
80A was evaluated at both 15 percent and 50 percent highly erodible land 
(HEL) to determine the effect of compliance on farms with more than 
average highly e rodible land. 

Enterprise budgets were developed for each soil type and c rop produced 
u ing Lotus 1-2-3 software. Single-crop budgets were determined as a 
weighted average over all soil types for each crop produced on the case 
farm , and deducted inputs paid by the landlord from the costs in the enter
prise budgets. Cash expenses were ente red from the budgets into FINLRB.' 
Results generated by FINLRB include gross farm income (receipts from 
crop production and government payments); net returns to unpaid labor, 
operator 's labor, equity capital , and management (net re turns); total per
cent debt (total liabilities/total assets); and potential for net worth growth 
(net worth change per year). FINLRB was used to compare each conser
vation alternative to a reference scenario-a base farm (BASE) that was 
not in conservation compliance and , therefore, not eligible for the govern
ment farm program. 

Variable Costs. Variable costs include those expenses for machinery 
operation, labor, fert ilizer, herbic ides, insectic ides, seed, c rop drying, and 
interest on operating capital. These are costs of inputs that can be varied 
to change the output level of a farm (in this case, the yield per acre) . 

Machinery selection is a function of field workdays, acreage, equipment 
efficiency, and number of hours per day available for fie ldwork (2). Labor 
requirements are based on equipment size, acreage, and field efficiency 
of each tillage operation. Our estimates of machinery repairs utilized an 
equation developed by Schrock (12). We based fuel and oil requirements 
for each tillage operation on data from a study by Schrock, Kramer, and 
Clark (13). 

Kansas State University Extension agronomy personnel (Ji, 14) provid
ed data on optimum fertilizer and herbicide input levels for determining 

1FINLRB 1~ the long-range budgeting portion of Finpack , a computenLed farm and financial planning 
and analy'>t'> package created by University of Minnesota Extensmn Farm Management staff 
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Table 1. Farm and financial characteristics of case farms. ( 

Case Farm MLRA I 

Charactenst,cs 106 BOA 77 I 

acres I 
Farm size· 640 1,000 2,000 I 
Land owned· 225 360 560 

Land rented· 415 640 1,440 ( 

% 

Percent baset 70 100 84 3 

Percent HELt 59 15(50) 100 
$1,000 -

Value of owned cropland· 347.4 215.9 242 5 ( 

Value of machinery & bu1ld1ngs • 32.3 38 4 56 8 

Cash reserve· 179 6 113 5 140 8 

Total assets· 559 4 367 8 440 1 ' 

Long-term loans· 93 4 57.7 72 5 

I ntermed1ate loans· 20 2 23 6 26 2 

Other loans· 59 8 71 9 98 9 

Total llab1llt1es • 173 5 153 2 197 6 

ln1t1al net worth 385 9 214 6 242 5 

Equity ratio 0 690 0 583 0.551 

Leverage ratio 0 450 0 714 0.815 

Long-term debt/asset 0 269 0 267 0 299 

Intermediate debVasset 0 626 0 614 0 461 

Total debt/asset 0 310 0 417 0 449 

Family living expense ($1 ,000) 17 0 17 0 17 0 

Crops produced-drylandt acres --
Corn 190 

Soybeans 195 

Grain sorghum 120 900 

Wheat 135 1,000 356 

Idle 
314 

Crops produced-irngatedt 
Grain sorghum 

300 

Wheat 
130 

bushels/acre 

Farm average y1elds-dryland 
Corn 84 

Soybeans 37 

Grain sorghum 83 38 35 

Wheat 42 32 31 

Farm average yields-irrigated 
Grain sorghum 

84 

Wheat 
43 

·(4) 
tASCS County Offices, personal commun1cat1ons 
;Kansas SCS Off ice, personal commun1cat1on 
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costs. If the fertilizer or herbicide was not incorporated with tillage or ap
plied during a planting operation, we added a charge for custom apphca
tion(s) (8). The Kansa Exten ion Production Handbook were the source 
for our e ti mate of seeding rates and price for each crop (5). The Kansas 
Farm Management Guide (6) provided drying and miscellaneous expense 
(drying charges were held constant for each c rop). 

With different conservation cenario (reduced tillage, no tillage, and 
conservation structures), the farmability of the fields changed. The tillage 
sy tern used increa ed or decreased field time and influenced certain variable 
costs. We assumed the initial farmability factor to equal 85 percent (the 
percentage agricultural engineers commonly use). To adJust costs associated 
with field time (labor, fuel and oil, crop machinery repairs, and miscel
laneou expenses) input co ts were multiplied by the irJtial farmability factor 
(F,,) divided by the new farmability factor (Fn), [(input usage X (Fo/Fn)] . 

Intere ton operating capital was equal to 50 percent of the total variable 
costs times an interest rate of 12 percent. Cash interest on variable costs 
was equal to 30 percent of the variable cash costs times an interest rate 
of 12 percent. Interest charges for cash were less than the total to simulate 
the actual cash interest paid on the operating loan . 

Table 2. Soil characteristics of case farms. · 
Amount Length Slope Tons 

MLRA Soil (acres) HEL It K:j: (feet) (Of~ (ton/acre/year) 
106 1 220 yes 48 0 37 210 5 4 

2 110 yes 
48 0 28 175 8 5 

3 50 yes 
48 0.32 150 14 5 

4 260 no 

80A 15% HEL (50% HEL)§ 
1 60 (200) yes 48 0.28 175 5 5 
2 60 (200) yes 86 0 20 250 1 5 
3 30 (100) yes 134 0.17 250 1 5 
4 850 (500) no 

77 1 1,000 yes 134 0.17 250 2 5 
2 300 yes 86 0.24 500 1 5 
3 400 yes 48 0 32 700 2 5 
4 300 yes 48 0 .20 500 1 5 

• Soils chosen from county soil survey reports. Soil characteristics from SCS soil 
InterpretatIon records. 

tSoil erod1bIlity factor for the wind erosion equation 
:j:S01I erodibility factor for the universal soil loss equation. 
§Figures In parentheses indicate characteristics for case farm with 50% HEL. 
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Fixed Costs. Fixed costs are defined as those for land (taxes, interest, 
and rent) and machinery ( depreciation and interest). They accrue regardless 

of whether the asset is used. 
We estimated real estate taxes and interest on land as a function of the 

value of land (9). Taxes equalled $0.50 per $100 of land value; interest on 
land was equal to 6 percent of total land value. Cash interest on land equalled 
0.5896 times the total interest on land to simulate an amortized loan on 

land (6). 
Land rent was equal to 40 percent of the gross returns from the rented 

acreage for MLRA 106 and 33 percent of gross returns from the rented 
acreage for MLRAs 80A and 77. These cost-share rental arrangements are 
typical for these MLRAs. The landlords' percentage shares of fertilizer, 
chemical, and drying expenses on the rented acres were equal to their 

percentage shares of gross returns. 
We calculated depreciation on crop machinery using the straight line 

method. Depreciable value was equal to 85 percent of the original list price 
of the equipment. Assumed equipment ages were half of the expected lives: 
10 years for tractors, 12 year for planters, and 14 years for tillage im
plements. We considered all equipment not owned on the current farms, 
uch as no-till equipment, to be newly purchased . Salvage values came 

from the Cooperative Extension, Washington State University (3). 

Table 3. Yield by soil relationships for each case farm. 
Ory/and Yield* 

Grain 
MLRA Soil Corn Soybeans Sorghum Wheat 

bushels/acre 

106 1 79.0 34.6 78.9 
2 54.6 23.2 69.7 
3 115.9 44.9 106.2 
4 92.4 42.0 

BOA 1 
2 
3 
4 

77 1 
2 
3 
4 

*SCS soil interpretation records. 
tEstimate by authors. 
:t:Percentage of maximum yie ld. 

93.8 

29.6 
17 .1 
28.5 
40.3 

32.2 
37.8 
41 .3 
33.3 

39.6 
33.6 
48.7 
45.8 

25.6 
16.6 
29 .1 
33.6 

26.0 
31 .3 
38.8 
36.6 

Irrigated Yields* Yield 

Grain Relationshipt 

Sorghum Wheat ACS None 

- O/o :t: -
98.5 97 
97.5 95 
95 90 

97 
97 
95 

68.9 38.3 92 
89.0 47.7 96 
98.3 47.7 98 

109.2 47.7 98 
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E t1mates of interest on crop machinery consisted of average annual op
portunity co t calculated at a IO-percent rate of interest. A 4-year amor
tized loan on 50 percent of the equipment value at an intere t rate of 10 
percent yielded the ca h intere t on crop machinery. All of the pre ent 
machinery complement was kept even if new purchases were required, such 
as no-till equipment. In urance on crop machinery equalled 1 percent of 
the depreciable value of the equipment. 

Yields. Assumed average yield for each crop on each case farm was the 
same as the ASCS county average yield (Table 1), adjusted for each soil 
type using SCS Soil Interpretation Records (Table 3) and also adjusted 
depending on the conservation systems used . We adjusted yields for those 
systems that did not reduce erosion to tolerable T levels (Table 3) and also 
for soil 1 and 2 1n MLRA 77, where erosion rates of 4T rather than T 
are allowed. 

Conservation Reserve Program. We evaluated the CRP on each highly 
erodible soil, assuming bid rates at the maximum acceptable rental rate 
(pool limit) for each farm: $65, $55, and $50 for MLRAs 106, 80A, and 
77, respectively. Government cost-sharing was 50 percent of the cost to 
establish cover, with the remainder of the established costs taken from cur
rent assets. If current assets were not enough to pay for establishment costs 
(options CRPl and CRP1234 in MLRA 77), 90 percent of the costs were 
borrowed at a 9 percent interest rate for 10 years. On rented acreage, the 
producer and the landlord split the annual rental payments 50/50. The 
landlord paid 50 percent of the seed and herb1c1de costs, and the producer 
pays for 50 percent of the seed and herbicide costs plus 100 percent of 
the seeding and annual maintenance costs. Maintenance costs consisted 
of (1) mowing the first two years and every other year thereafter, (2) burn
ing three times during the 10-year period, and (3) maintaining fences (1). 

Native grass was the permanent vegetative cover planted. 

Goven1ment Pa_vments and Set-aside. The producer received 100 per
cent of the government deficiency payments on owned land . The producer 
and the landlord shared deficiency payments on rented acres in the same 
manner as gross returns from crop production . 

The cost for set-aside acres was an assun1ed 50 percent of the costs 1n 
a wheat enterprise for seed, herbicide and insecticide, fuel and oil, 
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machinery repair, intere t on tho e variable co ts, and the appropriate fixed 
co t . A urned program yield equalled the farm average yield. Table 4 
how long-range e t1mate for target price , ca h prices, and percent set 

a ide for the time period 1990-1995. 
Conservation Structure Costs. We u ed the SCS Field Office Technical 

Guide to elect the variou con ervation alternative for each highly erodible 
oil on each ca e farm (Table 5, 6, and 7), and evaluated additional alter

native / cenario , uch a noncompliance, ACS, and CRP. County average 
co ts and SCS e ttmate were the ba i to determine con ervation tructure 
co ts. The a urned government co t- haring for con ervation tructure 
wa 50 percent, with an annual limit of $3,500. We a urned that none of 
the tructure needed for compliance had been con tructed. On rented acre , 
the landlord paid for the terracing, while the producer paid for annual 
maintenance, which equalled 2 percent of the total co t. The producer paid 
for all terracing co ts on owned acre . Annualized ca h co ts for terracing 
consi ted of e ·t1mate from borrowing 90 percent of the initial structure 
co t, amortized at 9 percent intere t over 20 year . Calculations for 
annualized total cost for terracing entailed the ame proce except that 
100 percent of the irutial tructure co t was borrowed. 

Whole-Farm Analysis. In MLRA 106 and 80A, we evaluated different 
con ervation cenano for each highly erodible land . Production practice 
on nonhighly erodible land were con tant with current cropping and tillage 
practice . We identified the con ervation alternative in table 10, 12, and 
13 through three-digit numbers. The fir t digit refer to the con ervation 
option for oil 1, the econd digit to the con ervation option for oil 2, 
and the third digit to the con ervation option for oil 3. For example, con-
ervation option 221 in MLRA 106 refer to con ervation option 2 for 
otl 1, conservation option 2 for oil 2, con ervation option 1 for oil 3, 

Table 4. Prices and percent set aside, long-range estimates, time period 
1990-1995. * 

Crop 

Target 
Price 

Cash 
Pnce 

Percent 
Set-aside 

Wheat 3.80 2.50 20 
Corn 2.63 1.85 15 

$/bushel 

Grain sorghum 2.50 1. 70 15 
Soybeans 5 75 
• Personal Communicat1on, W.I Tierney, Kansas State Un1vers1ty. 
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and current practice (BASE) for the nonhighly erodible land . The CRP 
option denote which soil was enrolled in CRP, while the other soils were 
kept in compliance. BASE With Government denotes the current practices 
with government payments before conservation compliance. The BASE 
ystem denotes the use of current practices with no government payment 

(i.e .. production in violation of conservation compliance). 
For MLRA 77, crop produced were soil-specific, allowing conservation 

Table 5. Conservation alternatives for MLRA 106. 
Option 

Soil Number · Alternative Oescnpt,on 
1 1 Reduced tillage (30% cover) with conventional terraces spaced 

130 ft . with 11 acres of waterways Farmed on contour Farm-
ability equals 0. 70 

2 No-till planting . Conventional terraces spaced 150 feet with 11 
acres of waterways. Farmed on contour. Farmabihty equals 0.70 . 

3 Reduced tillage (30% cover) with UTO terraces. Farmed on 
contour. Farmability equals 0. 70. 

4 No-till planting . UTO terraces Farmed on contour. Farmab1l1ty 
equals 0 70. 

CAP 1 Soil 1 In CAP, soils 2 and 3 In option 1. 

2 1 Reduced tillage (30% cover) with conventional terrace spaced 
110 feet with 10 acres of waterways. Farmed on contour Farm-
ability equals 0.60 

2 No-till planting. Conventional terraces spaced 130 feet with 10 
acres of waterways. Farmed on contour Farmab11ity equals 0.60. 

3 Reduced tillage (30% cover) with UTO terraces. Farmed on 
contour. Farmability equals 0.60. 

4 No-till planting. UTO terraces Farmed on contour. Farmabil1ty 
equals 0 .60. 

CAP 2 Soil 2 In CAP, soils 1 and 3 in option 1 

3 1 No-till planting. UTO terraces Farmed on contour. Farmab1hty 
equals 0.55. 

CAP 3 Soil 3 In CAP, soils 1 and 2 In option 1. 

CAP 123 Soils 1, 2, and 3 In CAP 

ACS 1 Reduced tillage and contour on soils 1 and 2. No tillage and 
contour on soil 3. 

ACS 2 All terraces were previously installed on soils 1, 2, and 3. Grain 
sorghum planted with reduced tillage (30% cover). All other 
crops conventionally tilled. 

BASE Current practices Tillage consists of moldboard plowing, chisel 
plowing, d1sk1ng, and field cult1vat1ng before planting 
Farmability eg__uals 0.85 

• All options utilize a corn-soybean-grain sorghum-wheat rotation In the same ratio 
as acreage planted on farm. 
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Table 6. Conservation alternatives for MLRA 80A. 

Soil 

1 

Option 
Number 

1 

2 

3 

CRP 1 

Alternative Description 

Continuous wheat rotation with conventional tillage. Terraced 
at 130 feet spacings with 3 acres of waterways. Farmed on 
contour. Farmability equals 0.65. 
Continuous wheat rotation with reduced tillage (30 percent cover). 
Terraced at 130 feet spacings and 3 acres of waterways. All 
farming operations are on contour except planting and harvest. 
Farm ability equals 0. 70. 
Wheat-grain sorghum-fallow rotation. Conventional tillage wheat. 
Wheat residue left standing through winter. Grain sorghum 
planted with reduced tillage (30% cover). Sorghum stubble left 
standing through July. Farmability equals 0.85. 
Soil 1 in CRP, soils 2 and 3 in options 3 and 1. 

2 1 Continuous wheat rotation . Half of field conventional tillage and 
other half reduced tillage (30% cover). Farmability equals 0.85. 

2 Continuous wheat rotation in 100-foot wind strips with 13.5 feet 
forage sorghum buffer strips. Farm ability equals 0. 775. 

3 Wheat-fallow rotation in 1,320 foot strips. Conventional tillage 
wheat. Residue left standing until July 1 during fallow period. 
Farmability equals 0.825. 

4 Wheat-grain sorghum rotation in 1,320 foot strips. Conventional 
tillage wheat. Wheat residue left standing through winter. Grain 
sorghum planted with reduced tillage (30% cover). Sorghum 
stubble left standing through July. Farmability equals 0.825. 

CRP 2 Soil 2 in CRP, soils 1 and 3 in options 2 and 1. 

3 1 

2 

CRP 3 

CRP 123 

BASE 

Continuous wheat planted with reduced tillage (30% cover). 
Farmability equals 0.85. 
Continuous wheat planted with no tillage. Wheat yield reduced 
4%. Farmability equals 0.85. 
Soil 3 in CRP, soi ls 1 and 2 in options 2 and 3. 

Soils 1, 2, and 3 in CRP. 
Current practices. Tillage consists of moldboard plowing or 
chisel plowing , disking, field cultivating, and harrowing prior to 
planting. Farmability equals 0.85. 

compliance options to be evaluated by soil type rather than by whole farm, 
such a for MLRA 106 and 80A. Soil 2 consisted of both irrigated and 
dryland production, and soil 4 had two directions of furrow irrigation. 
We elected the conservation option with the highe t net return for each 
soil and production practice as the whole farm conservation plan that 
resulted in the highest net returns attainable. The numbering y tern for 
MLRA 77 uses only two digits. For example, option 1-2 repre ent 
con ervation option 2 on oil 1 with all other oils in the BASE With 
Government situation . The same applie for each soil and all conservation 



j 

n 
1 

j 

e 

n 

cl 

0 

d 

h 
!1 

1r 

h 
n 

EVALUATING THE ECONOMIC IMPACT 177 

Table 7. Conservation alternatives for MLRA 77. 

Option 
Soil Number Alternative Oescnption 

1 BASE Continuous dryland grain sorghum. Disk, chisel, list-plant, knife-sled 
and cultivate. Graze 1/3 of planted acres FarmabI1ity equals 0.85. 
(ACS) Continuous dryland grain sorghum. Conventional tillage, 
leave 1250 # small grain equivalent on until May 1, then start tillage 
practices No grazing. Yields r€_I iced 4%. Farmab1lity equals 0.85. 
(ACS) Continuous dryland graI sorghum. Reduced tillage No 
grazing. Yields reduced 4%. r:c., mab1llty equals 0.85 

2 

2 

3 

4 

4 

1 

2 

CRP 1 Soll 1 In CRP, soils 21rr, 2dry, 3, and 4 In options 1, 1, 1, and 1, 
respectively. 

Circle Irrigation 
BASE Continuous irrigated wheat Burn 0.5x, disk 0.5x, sweep, chisel, disk, 

1 
and plant Graze 100% of planted acres Farmab1l1ty equals 0.85. 
(ACS) Same as base except replace burning with d1sk1ng Graze 
100%. Yields reduced 2% Farmab1l1ty equals 0.85 

Dryland Production 
BASE Wheat-fallow Undercut 2x, sweep.disk 2x, and plant Graze 1/3 

1 

2 

of planted acres Farmab1lity equals 0.85. 
(ACS) Reduce undercut 1 time, exchange field condItIoner for 1 
d1skIng operation, increase herb1c1des charge by $7 00/acre plus 
custom application Graze 1 /3 of planted wheat. Yields reduced 
2%. Farmability equals 0 85 
(ACS) Same tillage practice as BASE but use 200-foot fallow strips. 
Reduce farmab1l1ty to 775 No grazing. Yields reduced 2%. 

CRP 2 Soil 2 In CRP, soils 1, 3, and 4 In options 1, 1, and 1, respectively 

BASE Wheat-fallow Undercut 2x, sweep, disk 2x, and plant. Graze 1/3 

1 

2 

of planted acres. Farmab1l1ty equals 0.85 
Reduce undercut 1 time, exchange field cond1t1oner for 1 d1sk1ng 
operation, increase herb1c1des charge by $7.00/acre plus custom 
appl1cat1on . Graze 1/3 of planted wheat Farmab1hty equals 0.85. 
Same tillage practice as base but use 200-foot fallow stnps Reduce 
farmab1lIty to 0.775. No grazing 

CRP 3 Soil 3 In CRP , soils 1, 21rr, 2dry, and 4 In options 1, 1, 2, and 1, 
respectively. 

East-West Furrows 
BASE Continuous grain sorghum. Disk 2x, chisel , field conditioner, ridger, 

rotary hoe-plant, and cultivate. Graze 100% of planted acres. 
Farmab1l1ty equals 0.85 

1 Same as base. Graze 100% of planted acres 
North-South Furrows 
BASE Continuous grain sorghum. Disk 2x, chisel , field conditioner, ridger, 

1 

rotary hoe-plant, and cultivate. Graze 100% of planted acres 
Farmability equals 0.85. 
Leave 1,250 pounds of small grain equivalent until May 1. Disk 1x, 
chisel 1x, field conditioner 1x, bed 1x, rotary hoe-plant, cultivate, 
and apply herb1c1de. Graze 100%. Farmabil1ty equals 0.85. 

CRP 4 
CRP 1234 

Soil 4 In CRP, soils 1, 21rr , 2dry, and 3 in options 1, 1, 2, and 1 
Soils 1, 2, 3, and 4 in CRP 
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options available for each soil . The CRP and BASE scenarios are the same 
as in M LRA 106 and M LRA 80A. 

Results and Analysis 

MLRA 106-Northeast Kansas. All scenarios in conservation compliance 
resulted in a loss of net returns as compared to returns from current pro
duction practices including government commodity payments (BASE With 
Government). These options, however, were considerably better than fann
ing in violation of conservation compliance (i.e., without USDA benefits) 
(BASE) (Tables 8, 9, and 10). The loss in net returns by compliance ranged 
from $368 to $9,509, whereas the gain over noncompliance (BASE) ranged 
from $3,729 to $12,870. 

When in compliance, ACSl and CRP2 had the highest net returns. Of 
the traditional conservation options (systems that reduced soil erosion to 
a tolerance level of T with conservation structures and residue management), 
options 111 and 331 [reduced ti ll with conventional and underground tile 
outlet (U1D) terraces] had the highest net return. Options 441 and 331 
reached the cost-share limit for conservation structures ($3,500 limit) , but 
were exceeded by only $617 per year. Compliance alternatives that enrolled 
soils 1, 3, or all highly erodible land into CRP resulted in the lowest net 

returns. 
The ranking of traditional conservation options from highest to lowest by 

net returns was 111, 331, 221, and 441 (Table 10). The range in net returns, 
from highest to lowest option, was only $1,613. Conservation options with 

Table 8. Returns for base and alternative conservation s stems, MLRA 106. 
BASE With 

Variable BASE Government ACS 1 ACS 2 

Gross returns $ 

Wheat 13,669 10,935 11,035 11 ,081 

Corn 28,436 24,171 24,509 24,670 

Grain sorghum 16,993 14,444 14,633 14,699 

Soybeans 39,917 39,917 40,365 36,278 

Government payments 17,238 17,238 17,238 

Gross farm income 99,105 106,704 107,779 103,965 

Net return* 6,648 19,886 19,518 14,696 
Total percent in debt 31.0% 31 .0% 31 .6% 31.0% 
Net worth change per year - 11 ,312 -1,386 -1 ,631 -4,848 
* Net return is defined as net return to unpaid labor, operator's labor, equity 
capital , and management. 
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Table 9. Returns for CAP alternatives, MLRA 106. 
Vanable CPR 1 CRP 2 CRP 3 CRP 123 

Gross returns $ 
Wheat 7,664 9,706 10,256 5,061 
Corn 16,779 22,047 22,266 11 ,043 
Grain sorghum 10,110 12,738 13,423 6,474 
Soybeans 25,844 34,122 32,874 19,562 
Government payments 11 ,705 15,049 15,496 7,647 
CRP 9,654 4,827 2,194 16,674 

Gross farm income 81,756 98,490 96,509 66,461 

Net return 11,915 18,907 14,348 10,377 
Total percent in debt 32.3% 32.3% 32.2% 31.6% 
Net worth change per ~r -6,897 -2,039 -5,080 -8, 176 

reduced tillage (options 111 and 331) resulted in a slightly higher net return 
than no-till options (221 and 441) because of increased production costs 
for the latter. Use of conventional terraces and waterways ( options 111 and 
221) resulted in higher net returns than their respective U1D options (331 
and 441). Conventional structures reduced the income from soybean pro
duction because soybean acreage was taken out of production for water
ways (but had considerably lower construction costs than U1D structures). 

The type of tillage practice had a larger impact on net returns than the 
type of conservation structures. Reduced tillage with U1D terraces, for 
example, resulted in a higher net return than no tillage with conventional 
tructures. Because the producer paid for terraces on owned land only, ef

fects to the whole farm (i.e., both producer and landlord) would be dif
ferent. When U1D structures were installed, total debt increased by 1.6 
percent compared to use of conventional structures and by 3.6 percent com
pared to current practices (BASE). These debt loads did not take into ac
count the possible changes in land values for being in or out of compliance. 
We did not determine what effect completed conservation systems would 
have on land values. 

Placing soil 2 into the CRP (CRP2), while having the other soils in option 
lll , had the highest net returns of any CRP option, followed by CRP3, CRPI, 
and CRP123 (Table 9). Because soil 2 was low yielding and had relatively 
high conservation structure costs, it was the most favorable for CRP enroll
ment Placing soil l, which had low conservation structural costs and near
average farm yields, into the CRP (CRPl) resulted in the lowest net returns 
of all the single soil CRP options. Enrolling soil 3 into the CRP (CRP3) 
reduced net returns by $4,559 as compared to CRP2. Soil 3 had the highest 
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conservation co t on the fa rm but also had the highest yields and con
si ted of only 50 acre . Net return was lowe t among CRP options when 
all of the highly erodible land wa placed into the CRP (CRP123) because 
of the high cost of planting 380 acre into permanent vegetative cover and 
the cumulative lo of crop production income. All CRP options resulted 
1n higher net return than producing in violation of the conservation com

pliance provi ion (BASE). 
CRP option had lower debt loads than other compliance options, but 

they till increa ed debt load over current production practices (BASE with 
government). The co t of e tabli hing permanent vegetative cover was les 
than the co t of con tructing con ervation tructure on all highly erodible 
oil plu purcha ing no-till equipment for soil 3. If the debt load of the 

farm i of maJor importance, placing highly erodible land into CRP is a 
viable alternative to con tructing con ervation tructure . Enrolling low 
yielding, highly erodible land into CRP increa ed net return, while decreas
ing the total percent debt, when compared to other con ervation options. 

Table 8 pre ents the analysi of two alternative con ervation system , 
(ACS 1 and ACS 2). Alternative con ervation ystem 1 had a higher farm
ability factor becau e it had no terrace , however, additional tillage opera
tion were added to correct ephemeral and gully erosion on soil 3. Neither 
of the e sy te rn reduced soil ero ion to T level , therefore, they could be 
u ed only under pecial circum tance . Yield in both were les , com
pared to traditional con ervation options, but till were greater than BASE 
becau e of higher oil ero ion (Table 3). Alternative con ervation y tern 
1 had the highest net return (in fact, higher net return than any tradi
tional o r CRP option ) . Alternative con ervation y tern 2 a sumed that 
terraces already were installed and conventional tillage wa u ed for all 

Table 1 0 . Returns for traditional conservation alternatives, MLRA 106. 

Var,able 111 221 331 441 

Gross returns $ 

Wheat 11 ,286 11 ,286 11 ,240 11 ,240 

Corn 24,999 24,999 24,837 24,837 

Grain sorghum 14,892 14,892 14,826 14,826 

Soybeans 36,718 36,718 40,870 40,870 

Government payments 17,238 17,238 17,238 17,238 

Gross farm income 105,132 105,132 109,010 109,010 

Net return 16,128 15,199 15,802 14,515 

Total percent ,n debt 33.1% 33.0% 34.6% 34.6% 

Net worth change per year - 3,893 -4,512 - 4,110 - 4,969 
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crops except grain orghum, for which reduced tillage was used. Tota] debt 
increased by 0.6 percent for system 1 because no-till equipment was pur
chased, whereas the total percent in debt did not change for system 2 . 

MLRA BOA-South Central Kansas. Because of higher yields and low 
con ervation costs, most conservation compliance options resulted in higher 
net returns than current practices (BASE With Government) (Tables 11 and 
12). All options had higher net returns than producing in violation of the 
compliance provision (BASE). The range of net returns for the conserva
tion options was smaller for MLRA 80A than for MLRA 106, with only 
a $3,089 difference between the highest and lowest options. Among the 
conservation option , CRP options had the highest net returns. Exchang
ing wheat base acres for grain sorghum base acres was most profitable when 
it substituted for conservation structures. Otherwise, such an exchange 
decreased net returns because of low grain sorghun1 yield on highly erodible 
land. 

Option 231 resulted in the highest net returns of the traditional conser
vation options, followed by 331, 211, 122, and 241 (Table 12). Option 231 
was highest because this option had the highest farmability factor on each 
soil type and had a wheat-fallow rotation on soi l 2 . Fallow acres from the 
wheat-fallow rotation in 231 were used for set-aside acres (which increased 
planted acreage on the highest yielding, nonhighly erodible land). Con
servation structure costs on soi l l were modest and had little impact on 
net returns, even when highly erodible land changed from 15 percent to 
50 percent. Options with reduced-till wheat on soil 3 had higher net returns 
than with no-till wheat. Yields were reduced by 4 percent for no-till con
tinuous wheat. No-till eq11ipn1ent increased the total debt by 0.6 percent 
for 15 percent highly erodible land and 0.4 percent for 50 percent highly 
e rodible land . Terracing for soil 1 increased total debt by 0.3 percent for 
15 percent highly erodible land and by 0.9 percent for 50 percent highly 
erodible land. 

We considered a wheat-grain sorghum base exchange for soils 1 and 2 
1n options 331 and 241. On soil 2, for which structures were not required, 
the base acre exchange on option 241 decreased net returns by $2,175 com
pared to option 231, because of the low grain sorghum yields. Wheat-grain 
sorghum base exchanges were more profitable when the exchange replaced 
conservation structures. For example, option 331 reduced net returns by 
only $548 as compared to option 231, which does not have a wheat-grain 
sorghum base exchange, but was $1,627 greater than option 241. Option 
331 had the highest net returns with a wheat-grain sorghum base exchange. 
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With 15 percent highly erodible land , all CRP options except CRP3 
resulted in higher net returns than the best traditional conservation option 
(231) . When highly erodi!)le land was increased to 50 percent, CRP123 
and CRP3 had lower net returns than option 231. CRP options nmked slight
ly higher with 15 percent highly erodible land because few acres were in 
CRP. CRP2 was the best CRP option because the yields in soil 2 were 
lowest for any of the soils. Conversely, soil 3, with the highest yields, was 
the lowest-ranked CRP option. With 15 percent highly erodible land, the 
largest increase in total debt with any CRP option was 0.3 percent (CRP123) . 

Table 1 !· Results for BASE and CAP systems, MLAA BOA. 
BASE with 

Variable BASE Government CRP 1 CRP 2 CRP 3 CRP 123 

15% HEL $ 

Gross returns 
Wheat 79,750 63,800 61 ,833 61 ,736 62,942 57,120 

Grain sorghum 0 0 0 0 0 0 

Grazing 10,000 10,000 10,000 10,000 10,000 10,000 

Government 
payments 0 26,169 25,362 25,424 25,918 23,429 

CAP 0 0 2,244 2,244 1,122 5,610 

Gross farm 
income 89,750 99,969 99,439 99,404 99,981 96,159 

Net returns 2,432 21 ,621 23,311 23,427 22,724 23,280 

Total percent in 
debt 41 .7% 41 .7% 41 .9% 42.2% 42.1% 42.3% 

Net worth 
change 
per year - 15,017 - 245 865 942 480 845 

50% HEL 
Gross returns 

Wheat 69,375 55,500 48,848 48,998 52,398 33,600 

Grain sorghum 0 0 0 0 0 0 

Grazing 10,000 10,000 10,000 10,000 10,000 10,000 

Government 
payments 0 22,765 20,036 20,417 21 ,795 13,782 

CAP 0 0 7,480 7,480 3,740 18,700 

Gross farm 
income 79,375 88,265 86,364 86,896 87,933 76,082 

Net returns - 5,773 11 ,653 17,307 18,245 15,238 16,354 

Total percent 
in debt 41 .7% 41 .7% 42.5% 43.5% 43.1% 46.5% 

Net worth change - 3,742 
per year - 23,173 -7,115 -3, 106 - 2,481 - 4,487 
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Table 12. Returns for traditional conservation alternatives, MLRA 80A. 
Variable 122 211 231 241 331 

Gross returns $ 
Wheat 63,880 63,720 64,677 62,388 63,922 
Grain sorghum 0 0 0 1,046 1,006 
Grazing 10,000 10,000 10,000 10,000 10,000 
Government payments 26,300 26,235 26,628 25,829 26,138 

Gross farm income 100,180 99,955 101 ,305 99,263 101,066 

Net returns 20,338 22,375 23,076 20,901 22,528 
Total percent in debt 42.6% 42.0% 42.0% 42.0% 41 .7% 
Net worth change per year -1,088 250 - 711 - 718 351 

50% HEL 
Gross returns 

Wheat 55,952 55,655 58,223 51 ,288 55,474 
Grain sorghum 0 0 0 3,485 3 ,356 
Grazing 10,000 10,000 10,000 10,000 10,000 
Government payments 23,240 23,117 24,184 21,399 22,756 

Gross farm income 89,192 88,773 92,407 86,112 91,587 

Net return 10,077 13,951 16,495 9,518 14,671 
Total percent In debt 43.3% 42.6% 42.6% 42.6% 41 7% 
Net worth change per year -8,426 -5,345 -3,648 -8,895 -4,865 

At 50 percent highly erodible land, the total debt increased 3. 9 percent 
for CRP1 23. 

MLRA 77-SouthH,.est Kansas. The case farm in MLRA 77 required 
only residue management (reduced or no tillage) and a decreased amount 
of grazing to control erosion . CRP 1 had the highest net returns, because 
of the lower yields on 011 1 and reduction of grazing income for soi l l 
to be in compliance (Tables 13 and 14). Combination 11211 was deter
mined to have the highest net returns for the traditional conservation options. 
BASE With Government had higher net returns than the best tradltional 
option, but CRPl was $2,958 higher. All options had higher net returns 
than producing in violation of the conservation compliance provision 
(BASE). 

Among the traditional conservation options, total percent debt did not 
change with the different conservation options, because no extra tillage 
equipment or conservation structures were necessary to comply (Table 
13) . The differences among the traditional options were very small. 

Among the CRP options, CRPl had the highest net returns but also the 
second highest total debt: 12.9 percent higher than BASE or traditional 
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Table 13. Returns for base and traditional conservation alternatives, MLRA 77. 

BASE with 
Variable BASE Government 1-1 * 1-2 2irr-1t 2dry-1t 2dry-2 3-1 3-2 4-1 ns:t: 11211§ 

Gross returns $ 

Grain sorghum 100,e'l5 85,702 87,379 87,379 85,702 85,702 85,702 85,702 85,702 85,859 87,537 

Wheat 40,581 37,541 37,541 37,541 37,541 37,672 37,672 37,926 37,926 37,541 38,057 

Grazing 5,200 4,093 3,710 3,710 4 ,093 4,093 3,809 4 ,093 3,426 4,093 3,427 

Government 
payments 0 45,630 46,233 46,233 46,233 45,682 45,682 45,783 45,783 45,688 46,494 

Gross farm 
income 146,607 172,965 174,862 174,862 173,568 173,149 172,865 173,502 172,836 173,180 175,515 

Net return -31 ,226 38,153 36,906 35,514 38,263 37,724 37,860 37,934 37,550 37,748 35,899 

Total percent 
in debt 44.9% 44.9% 44.9% 44.9% 44.9% 44.9% 44.9% 44.9% 44.9% 44.9% 44.9% 

(") 

Net worth change 0 

per year - 48,626 10,616 9,797 8,883 10,689 10,335 10,424 10,473 10,220 10,350 9,136 r -
* First digit is soil. Second digit is conservation option. All other soils are in current production (BASE with government). 

z 
tlrrigated and dryland production denoted by irr and dry, respectively. 

'.'"O 

es :t:North-south furrow irrigation. 
§Conservation option 11211 had the highest net returns of all traditional conservation options. ~ 
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conser'vation options (Table 14) . Because soi l 1 had the lowest yields and 
the lowest income from grazing, it was more profitable to take this soil 
out of production and enroll it in CRP. Ranking of the other CRP options, 
with re pect to net returns, was CRP2, CRP3, CRP4, and CRP1234. The 
CRP1234 option exceeded the $50,000-per-year payment limit (CRP has 
a separate payment limit of $50,000 per year from deficiency payments), 
which caused this option's net returns to be $14,000 less than if no yearly 
limit were applied. 

Summary 

Conservation compliance had the largest impact in Northeast Kansas (Ma
jor Land Resource Area 106), where conservation structures and no-till 
equipment were necessary. Production in violation of conservation provi-
1ons had the !owe t net returns for all MLRAs. The conservation options 

with the highest net returns were those u ing reduced tillage and enrolling 
low-yielding, highly erodible land in the CRP. 

To make a generalized conclusion about the economic impact of conser
vation compliance would be difficult because of the vast differences in ero
sion problems across the state. The impact depends a great deal on whether 
structures are necessary, because structures decrease net returns to unpaid 
labor, operator's labor, equity capital, and management. Second, it depends 
on the farm manager's ability to adopt reduced- or no-till production prac-

Table 14 . Returns for CAP systems, MLRA 77. 
CRP 

Variable CRP 1 CRP 2 CRP 3 CRP 4 1234 

Gross returns $ 
Grain sorghum 47,338 87,537 87,537 40,198 0 
Wheat 38,057 19,375 18,682 38,057 0 
Grazing 3,427 3,143 2,760 2,747 0 
Government 

payments 32,072 39,057 38,813 29,510 0 
CRP 32,000 9,600 12,800 9,600 50,000 

Gross farm 
income 152,894 158,742 160,592 120,113 50,000 

Net return 41,111 30,752 29,081 11,166 -13,439 
Total percent 

In debt 51.4% 45.9% 46.3% 45.6% 57.8% 
Net worth change 

per year 12,728 5,754 4,656 - 7,520 -16,850 
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tices and the impact these new production practices have on farm yields. 
Depending on the type of erosion , sheet and rill or wind , conservation 
compliance could have a positive or a negative impact on the financial 
condition of a farm. 

ACKNOWLEDGEMENTS 

Funding for this research was provided by the Kansas Soil Conservation Service, Salina, 
Kansas, in cooperation with Kansas State University. The autnors thank Jayson Harper for 
editing an earlier version of this manuscript and Larry C. Bonczkowski, Dale L . Fjell , 
and Dwight G. Mosier for technical assistance. 

REFERENCES CITED 

I . Agricultural Stabilization and Conservation Service. 1988. Estimated annual costs of 
maintaining CRP land. KS Notice CRP-123. Manhattan, Kansas. 

2. Buller, 0. H., L. N. Langemeier, J . L. Kasper, and L. R. Stone. 1976. Field workdays 
in Kansas. Agricultural Experiment Station Bulletin 596. Kansas State University , 
Manhattan. 

3. Cooperative Extension. 19~2. The costs of owning and operating farm machinery in 
Washington. Extension Bulletin 1055. College of Agriculture and Home Economics, 
Washington State University , Pullman. 

4. Cooperative Extension Service. 1988. The county report , 1987, management infor-
1nat1on , Kansas Farm Management Associations. Department of Agricultural 
Econon1ics, Kansas State University, Manhattan. 

5. Cooperative Extension Service. 1986, 1987. Crop production handbooks. Department 
of Agronomy, Kansas State University , Manhattan. 

6. Cooperative Extension Service. 1987. KSU farm management guides. Department of 
Agricultural Economics, Kansas State University , Manhattan. 

7. Dicks, Michael R. 1986. What ~viii it cost farmers to comply with conservation provi-
sions. Agricultural Outlook. (October) . pp. 27-30. 

8. Kansas Crop and Livestocl-- Reporting Service. 1985. Kansas custom rates. Kansas 
State Board of Agriculture, Topeka .. 

9. Langemeier, L. N. 1986. Land prices. Unpublished . Department of Agricultural 
Economics, Kansas State University, Manhattan. 

10. Lippke, Lawrence A., James W. Richardson, Edward G. Smith, Bill L. Harris, Lonnie 
L. Jones, and John G. Lee. 1986. Impact of the conservation compliance provisions 
of the Food Security Act of 1985-interim rules on the Texas Southern High Plains. 
Texas Agricultural and Food Policy Center, College Station. 

11 . Nilson, E. B., D. L . Regehr, 0 . G. Russ, W. H. Fick, D. W. Morishita , P. W. 
Stahlman, P. D. Ohlenbusch, and D. K. Kuhlman. 1988. Chemical weed control/or 
field crops, pastures, rangeland, and noncropland 1988. Agricultural Experiment Sta
tion Bulletin 530. Kansas State University, Manhattan. 

12 . Schrock, M. D. 1976. Avoiding machinery bottlenecks. Cooperative Extension Bulletin 
C-563. Kansas State University , Manhattan . 

13 . Schrock, M. D., J . A Kramer, and S. J. Clark. 1985. Fuel requirements for field 
operations in Kansas. Transaction, American Society of Agricultural Engineers 28(3): 

669-674. 
14. Whitney, D. A. 1987. Soil test interpretations and fertilizer recommendations. 

Cooperative Extension Bulletin C-509. Kansas State University, Manhattan . 



f 

J 

e 
s 

r 
j · 

1n 

d 

13 
Farmers' Willingness to Supply 
Land as Filter Strips: 
Evidence from a 
Michigan Survey 
Amy Purvis, John P. Hoehn, and Vernon Sorenson 

Filter strips represent a significant change in the design of farm conser
vation practices. Filter strips are bands of cropland adjacent to streams or 
drainage ditches. Filter strips are set aside from crop production and planted 
in permanent vegetative cover. They act as buffers to stop sediment from 
being washed downstream. Agronomists estimate that filter strips can reduce 
off-farm damages from sediment movement caused by cropland erosion 
from 25 to 50 percent (3, 17). In February 1988, the secretary of agriculture 
announced that landowners could enter into IO-year contracts to set aside 
filter strips in the Conservation Reserve Program (CRP). The CRP is the 
first experiment using a nationwide conservation program as a policy in
strument for controlling nonpoint water pollution caused by cropland 

. 
erosion. 

Through the 1970s and early 1980s, farm conservation programs em
phasized technical assistance and cost-sharing to support farmers' decis1on
mak1ng about adopting conservation practices to control on-farm erosion 
damages. The advent of a filter strip program forges a new d1rect1on in 
conservation policy. 

Making a contract to set aside filter strips is different from deciding to 
adopt a conservation practice for two primary reasons. First, adopting con
servation practices involves changing farm management strategies to con
trol erosion. Conservation is expected to pay off in either sustained or im
proved net production revenues over time On the other hand, entering a 
10-year contract to set aside filter strips means exchanging revenues from 
crop production for a yearly payment. Second, the obJect1ve for installing 

187 
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filter strips is to stop displaced sediment from moving off the farm where 
it can affect downstream water users. Other conservation practices are 
designed primarily to address the on-farm effects of cropland erosion and 
to prevent productivity losse . 

The conceptual framework for our research acknowledges these dif
ferences and then builds on the empirically-based literature regarding the 
adoption and diffusion of conservation practices. The purpose of previous 
studie was to identify the ocioeconomic characteristics of landowners and 
their farms correlated with decisions to adopt conservation practices. 

Financial and economic factors, including current and expected farm 
income levels, farm ize, debt load, real interest rates, and access to credit 
or cost-sharing, have been shown to play a significant role in determining 
whether farmers adopt conservation practices (6, 12, 13). Farmers' values 
and attitudes are also important in directing their conservation behavior 
(9). In our research, farmers' willingness to participate in a 10-year pro
gram to set aside filter strips is understood within a utility-maximization 
framework. Farmers maximize utility subject to economic constraints, 
including opportunity costs, transaction costs, and expectations about the 
future. To explore the relative importance of these economic decision 
criteria, farmers' responsiveness to yearly payments in return for setting 
aside filter strips is analyzed using contingent valuation methods. 

Supply and Demand for Cropland Erosion Control 

The demand for erosion control on cropland is determined by the marginal 
benefits, both on and off the farm , from using conservation practices. 
Farmers are concerned with on-farm benefits and costs of conservation as 
they are experienced on the farn1, wherea public deci ions consider both 
on-farm and off-farm benefits and costs. Analysis of on-farm and off-farm 
benefits and costs, from both the farmers' and the public's perspectives, 
provides some insights into the divergence between private and public con
servation decisions. Graphically, this can be shown using marginal benefit 
and marginal cost curve (Figure 1) . 

Farmers who invest in conservation practices do so to achieve higher 
levels of erosion control. Those who take land out of production for con
servation purposes face higher opportunity costs as they set aside more 
acreage, and as they set aside more productive acreage. Farmers' willingness 
to enter land into conservation practice depends on an upward-sloping 

marginal cost function . 
The demand for conservation practices relates to the benefit associated 
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SEC o * SEC 

Figure 1. Supply and demand for conservation. 

MC 

Sotl Eros Lo~ 
Control ( SE C) 

with controlling cropland erosion, depicted graphically with a downward 
sloping marginal benefit function. On the farm, landowners perceive the 
need to prevent cropland erosion to avoid productivity losses that could 
result in lower yields now and in the future . Off the farm, the demand 
for conservation comes from downstream water-users who are concerned 
about sediment displaced by erosion entering streams, rivers, and lakes. 

From a farmer 's perspec~ive, the benefits from erosion control are derived 
largely from preventing productivity losses. Yield reductions lower pro
duction revenues and reduce the capacity of cropland to produce food and 
fiber. Market mechanisms tend to reward farmers who use conservation 
and punish those who e rode. Eroded cropland commands a lower price 
in the land market. Comrnodity and land prices offe r farmers incentives 
to contro l c ropland erosion , with pay-offs in higher net farm incomes over 
time. Nonmonetary benefits also play an important role in determining 
farmers' willingness to conserve. Improved wildlife habitat , increased recrea
tional uses of c ropland, and the ethical satisfaction derived from good land 
stewardship have intrinsic value to farmers and make a difference in their 
decisions about investing in conservation practices. 

To maximize the benefits from using a conservation practice, farmers 
normally try to achieve a level of soi l e rosion control (SEC 0 ) at which the 
marginal on-farm benefits (MB0 ,j equal the marginal costs (MC) of con-
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servation. From a farmer's point-of-view, investing in higher levels of ero
sion control is ineffic ient; the costs are more than additional improvements 

are worth on the farm. 
The on-farm decision regarding conservation tends to ignore the off-farm 

erosion effects of sediment movement, which muddies streams, rivers, and 
lakes. Even so, when farmers use conservation practices to control ero
sion, these off-farm effects can be reduced, and u;ate r quality improved , 
benefitting downstream water-users. But because the direct incentives to 
farmers for preventing off-farm erosion damages are small , these considera
tions play a minor role in their decisions about using conservation practices. 

In contrast, from a public perspective, interest in conservation practices 
arises because of benefits that result from curtailing several types of damages 
caused by displaced sediment. Reduced sedimentation may prevent flooding, 
reduce the costs of dredging inland waterways and drainage systems, and 
lower water prices for those who rely on surface water to supply residen
tial or commercial water needs. Improved water quality also benefits boaters, 
swimmers, anglers, and other recreators. Graphically, in figure 1, the 
marginal off-farm benefits from erosion control are drawn separate from 
the on-farm benefits to acknowledge different beneficiaries and different 
motives for conservation on and off the farm. 

The estimated dollar value of off-farm benefits is larger than the estimated 
on-farm benefits from erosion control. Clark and associates (3) estimate 
the total benefits of eliminating off-farm effects of cropland erosion to be 
approximately $2.2 billion per year. In considering on-farm benefits, 
Crosson ( 4) estimates that benefits from eliminating cropland erosion amount 
to approximately $500 to $600 million per year on the farm. 

From a public perspective, on-farm benefits and off-farm benefits are 
both important. Decisions about public support for conservation represent 
downstream water-users who are concerned about off-farm effects of 
c ropland erosion, and also the more general social goal of saving enough 
soil on farms to meet the food production demands of future generations. 
To provide a level of erosion control that will satisfy public demands for 
both on- and off-farm benefits, ideally farmers would choose to use con
servation practices in which the benefits from reducing damages both on 
and off the farm equal the marginal costs of erosion control. From the 
public' point of view, it would be desirable for farmers to use conserva
tion toward the level SEC*, to the extent that the aggregate marginal benefits 
(MBAGG) exceed the marginal costs. But bearing the costs of these higher 
level of e rosion control would be difficult for farmers to justify because 
the costs are g reater than the benefits that accrue on the farm. 
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The discrepancy between the on- and off-farm benefits from erosion con
trol is ignificant; the magnitude of potential benefits to off-farm water
users supports farm conservation efforts to reduce sediment delivery to 
streams and ditches. But farmer themselves are motivated to use conser
vation practices in response to the on-farm benefits; without policy interven
tions, farmers aim to invest in conservation to the extent that the on-farm 
benefits exceed the marginal costs. Therefore, if farmers are offered financial 
incentives to bear the additional costs incurred from conservation prac
tices, especially for practices designed to counter the off-farm effects from 
cropland erosion, they may be willing to provide more erosion control. 

Offering public support to farmers who conserve is a way to narrow the 
divergence between the farmers' and the public's desired levels of erosion 
control. Farmers· willingness to supply land for conservation uses is 
measured by the marginal costs of controlling erosion. Graphically, the 
size of the divergence between farmers' chosen levels of erosion control 
(SEC 0 ) and the socially desirable level of erosion control (SEC*) depends 
on the slope of the marginal co t curve. An argument can be developed 
1n favor of policy intervention, to offer farmers funding to help offset the 
costs of controlling erosion and increase their investments in conservation 
above SEC O toward SEC*. 

Baseline estimates of the on- and off-farm benefits from conservation 
are available. Although several researchers are working to assess the ex
tent of off-farm damages from cropland erosion (8, 15), empirical data re
quired to begin estimating the marginal costs associated with increasing 
farmers' use of conservation practices is lacking. Without an idea of the 
these costs, it is impossible to judge the amount of divergence between 
the level of conservation farmers v.·ould choose and the level of conserva
tion the public 1s prepared to support. If the marginal cost curve is inelastic, 
the expected difference between farmers' conservation decisions and the 
levels of erosion control the public deserves would be relatively small. A 
more elastic marginal cost function would increase the importance of the 
role of incentives to farmers, to encourage more use of conservation prac
tice<; than they would otherwise choose. 

Study Design 

Recognizing the limited benefits to be gained from investing 1n conser
vation to reduce off-farm damages, even farmers with strong preferences 
for environmental quality make their decisions about filter strips subJect 
to economic constraints. Setting aside filter strips means taking land out of 
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production and losing revenues, as well as incurring the costs associated 
with establishing and maintaining permanent vegetative cover on filter strips. 
Entering a 10-year contract means agreeing to refrain from economic uses 
of the enrolled cropland, even if commodity prices or incentives from other 
farm programs go up. Offering financial incentives to farmers who set aside 
filter strips is a way to compensate for these costs. Each individual has 
a threshold at which the benefits from receiving a yearly payment will make 
up for lost production revenues, the costs of establishing and maintaining 
filter strips, and the risk of committing to a conservation program for 10 
years. 

To model these influenr-es, the farmer, in deciding whether to enroll in 
a filter strip program, was viewed as seeking to maximize well-being. A 
farmer's preferences and attitudes are central to a utility-maximizing deci
sion, but maximization is subject to economic constraints such as the level 
of direct payments, foregone sources of incomes, and expected market con
ditions. With filter strips, we expected the relationship between payment 
and participation to be contingent upon four categories of economic con
straints: (1) opportunity costs, (2) transaction costs, (3) expectations about 
the future, and ( 4) farmer preferences or attitudes. 

To measure the payment-participation relationship and to test the im
portance of economic constraints, we conducted a case study among in
dividuals who own cropland in Newaygo County, Michigan. Three con-
iderations were important in electing the site. First, surface water is plen

tiful, with 4 rivers, 234 lakes, and 356 miles of streams in Newaygo County, 
and many landowners using tiled farm drainage systems. Second, estimates 
from the 1982 National Resource Inventory (NRI) indicate that approx
imately 20 percent of the cropland in the county is highly erodible. Third, 
the agricultural economy in Newaygo County is diverse. Approximately 
40 percent of the cropland is in row crops, and another 40 percent in forage 
crops. Both dairy and livestock production are significant; an estimated 
20 percent of the farms in the county have dairy operations, and 36 per
cent have livestock enterprises. Orchards and high-value specialty vegetable 
crops are important in the county. On cropland with rich organic muck 
oil, which i used to grow carrots and onions, annual land rental rates 

range from $200 to $500 per acre. In contrast, acreage used for com and 
hay is rented for $30 to $70 per acre. 

This research used contingent valuation (CV) methods (JI) to measure 
the relationship between payment and participation in a filter strip pro
gram. Respondents reacted to a hypothetical situation-an option to ac
cept or reject a yearly payment in return for putting land into filter strips 
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in a 10-year con ervation program. To adequately assess landowners' respon
siveness to financial incentives, the levels of yearly payments offered across 
the ample were varied. 

To identify the population for the survey, we developed a sampling frame 
of 925 landowner by merging mailing lists from local offices of the Soll 
Conservation Service (SCS), the Agricultural Stabilization and Conserva
tion Service (ASCS), and the Cooperative Extension Service (CES). Ap
proximately one-third of the ampling frame is composed of individuals 
who are not currently participating in USDA farm programs. Question
naires were mailed to a random sample of 600 landowners 1n August, 1988. 
The mail survey, adm1n1st~red using the total design method (5), produced 
a response rate of 72 percent. Forty-one percent of the respondents who 
participated 1n the study (167 landowners) identified cropland on their farms 
adJacent to streams or drainage ditches that could be set aside as filter strip\ . 
We analyzed data from 93 returned questionnaires to assess how yearly 
payment offers influence landowners' willingness to part1c1pate in a 10-year 
conservation program.' 

The questionnaire was comprised of two parts-a contingency, followed 
by a valuation question Respondents were to read a scenario describing 
an opportunity to set aside filter strips, and the following information: First, 
a description of the filter strips- bands of cropland 66 to 99 feet wide next 
to creeks or ditches, planted in permanent vegetative cover that acts as a 
buffer to help stop topsoil and fertilizer from being washed into ditches 
and creeks; second. an outline of the ehg1bil1ty requirements for part1c1pat1on 
1n a 10-year program to set a 1de filter strips and a simple formula for 
respondents to use in calculating how many acres they could set aside as 
filter strips, and third , the rules for participating in the program- entering 
a IO-year contract and rece1v1ng a yearly payment for each acre in filter 
strips, no haying or grazing allowed on filter strip acreage, and cost-sharing 
available for 50 percent of the co ts to establish permanent vegetative cover. 

The valuation question offered respondents a yearly payment to enter 
a 10-year contract and asked whether they would enroll any land 1n the 
filter strip program at the stated payment level. Respondents who accepted 
the payment were asked to indicate how many of their eligible acres they 
would enroll. A different payment was offered to each of 12 subsets of 
respondents within the overall sample; payment levels ranged from $20 
to $550 per year. The selected payment levels were chosen based on cash 
rental rates and on bids submitted for CRP contract<.; in 1986. 

1The other 74 re'>pondent~ did not provide complete an<,wer'> to the que~t1onna1re 
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After answering the valuation question, respondents identified reasons 
for deciding whether to set aside ftlter strips. In the final section, landowners 
described themselves ano characteristics of their farms. We used these 
descriptive data to test hypotheses about economic factors associated with 
responsiveness to financial incentives for setting aside filter strips. 

Results 

We estimated the payment-participation relationship using a two-limit 
Tobit econometric analysis (16) . Tobit analysis results in a participation 
index analogous to a regression equation . The dependent variable is the 
proportion of eligible acreage enrolled in the filter strip program. The in
dependent variables are payment level and the four sets of economic 
constraints-opportunity costs, transaction costs, expectations about the 
future, and preferences. Tobit analysis is appropriate because, unlike a case 
with ordinary regression, the range of the dependent variable is limited 
or censored. Landowners cannot enroll anything less than zero acres and 
no more than their total eligible acreage, thus, the dependent variable is 

limited to an inclusive range between O and 1. 
Rather than analyzing the statistical significance of the independent 

variables one at a time, we conducted hypothesis tests to determine whether 
adding any of the four sets of variables contributed to the explanatory power 
of the participation index. Then we performed likelihood ratio tests to 
evaluate the statistical significance of each of the four sets of variables. 

Table 1 lists the four categories of economic variables thought to be im
portant to the payment-participation relationship. Within each category are 
the empirical variables selected as proxies for the underlying concept. For 
instance, farm income (FINCO ME) provided one measure of the economic 
productivity of farm activities and may indirectly represent the opportuni
ty cost of setting aside acreage in a filter strip program (14). The relation
ship between any one proxy and the underlying economic concept is not 
entirely unambiguous. Nevertheless, the significance of the overall set of 
proxies within a category should provide insight into the factors that con
dition the payment-participation relationship. 

Table 2 lists the estimated payment-participation relationships. Index A 
gives the simple payment-participation equation with no conditioning 
variables. Proportion of eligible acreage enrolled (participation) is the depen
dent variable, and PAYMENT is the only independent variable. Notably, 
the coefficient on PAYMENT is positive and statistically significant. As 
economic theory would suggest, farmers are price responsive: annual pay-
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Table 1. Groups of variables for hypothesis-testing. 
Categones Expected 

and Variables Conceptual Descriptions Relationship 

Payment Yearly payment for participation Positive 
Opportunity costs 

Yield Average yield on filter strip acreage Negative 
Rent Cash rent on most productive acreage Negative 
Income Household income Positive 
Farm income Percentage of income from farming Negative 

Transaction costs 
ASCS Contact with ASCS 1n the past 3 years Pos1t1ve 
scs Contact with SCS 1n the past 3 years Positive 
Tenure Over 50 percent of cropland is rented Negative 
Proportion Proportion of cropland on the farm Positive 

of eligibility eligible for filter strips 
Future expectations 

Too long Ten-year contract is too long Negative 
Price expectations Price expectations for the next 1 O years Pos1t1ve 

Preferences 
Soll conservation Concern about conserving soil Positive 

ethic on the farm 
Environmental Concern about the environment Pos1t1ve 

ethic 

ment for participation in the filter strip program 1s positively and s1gn1ficantly 
related to enrollment of eligible acreage. 

Index B 1s the payment-part1c1pat1on equation cond1t1oned on the three 
categories of economic constraints that were stat1 t1cally s1gn1ficant. As 
1n the simple equation, the coefficient PAYMENT was pos1t1ve and 
statistically s1gn1ficant. We tested the stat1st1cal s1gn1ficance of each 
economic constraint, one at a time, by adding each set of variables to the 
simple payment-partic1pat1on index (Index A). Then we carried out four 
likelihood ratio tests to measure the s1gn1ficance of each additional set of 
independent variables. 

The likelihood ratio tests indicated that the sets of opportunity cost, future 
expectations, and preference variables had a stat1st1cally s1gn1ficant im
pact on participation. Thus, the equation given in table 1 includes only 
opportunity cost, future expectations, and preference variables. 

In the equation, the opportunity cost variables YIELD and INCOME 
are stat1st1cally significant. A negative coefficient on the yield variable 
indicates that farmers who can get higher yields on their cropland are less 
likely to set aside filter strips. The positive coefficient on the variable 
representing household income shows that well-to-do farmers are more 
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likely to et a ide fi lter trips than are low-income farmers. Neither the 
rental price of farm land (RE T) nor the proportion of family income from 
farming (FINCOME) are tati tically ignificant. 

One of the expectation variable , TOOLO G, i tati ttcally ignifi
cant, indicating that the 10-year contract period was an important deter
rent to part1cipat1on. The price expectation variable (PEXPECT) is not 
tatt tically ignificant. It wa included to te t the hypothe is that tho e 

who believe farm price will r1 e more lowly than inflation over the next 
10 year are more likely to participate 1n a 10-year program than tho e who 
think price will r1 e more rapidly or at the same rate a inflation . 

The preference variable repre ent how farmers may order outcome and 
weigh money and nonmonetary benefits. Value and attitude held are e en
ual to a ut1ltty-max1m1z1ng trade-off between economic alternative (2). 
Landowner who expre ed concern about environmental quality 
(E VETHIC) and about con erv1ng 011 on their farm (SCETHIC) were 
more hkely to et a 1de filter trip than tho e who did not cite the e as 

Table 2. Estimated payment-participation relationships. 

Opportunity Costs 

Future expectations 

Preferences 

Vartables 

Payment· 

Intercept 

Yield" 

Rent· 

Income· 

Farm income• 

Too long 

Price expectations 

Soil conservation 
ethic 

Environmental 
ethic 

Partic1pat1on 
Index A 

138,629t 
(58 08)§ 

- 602.610 
(266.76) 

Log-likelihood value - 14 8.11 

• Continuous variables are logged. 
tSignificance within a 90 percent confidence interval. 
+Significance within a 95 percent confidence interval 
§Standard error is in parentheses. 

PartIcipat1on 
Index B 

123 785t 
(47.59) 

-399.401 
(810.79) 

-188.318:t: 
(131 .80) 
-47.917 
(55.73) 
87.437t 

(62.46) 
- 11 .499 
(14.07) 

- 124.585:t: 
(71 .82) 
60.580 

(59.97) 
52.041 

(76.97) 
102.152t 
(67.12) 

-135.46 



FARMERS' WILLINGNESS 1D SUPPLY LAND AS FILTER STRIPS 197 

70,------------------------------

60 

-0 
~ 

e 
. in !>O -

(I) 
0) 
(1) 
(I) ... 
;j_ •O 

(I) 

.0 
0) 

i ,ol 
O 20-a. 
e 
a... 

50 1 O:> 150 

Yearly Payments 

Figure 2. Landowners' responsiveness to yearly payment offers. 
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reasons for setting aside filter strips. Concern about environmental 
quality was positive ly correlated wi th participation and was statistically 
significant. 

The g roup of variables selected to represent transaction costs was not 
statist1cally significant in explaining dec ision about setting aside ftlter strips. 
However, this lack of significance does not indicate that transaction costs 
should be gene rally ignored as a category. Additional research is needed 
to better understand and characte rize the empirical proxies for transaction 
costs. 

The estimated Tobit equation can be used to show the relationship be
tween payment and farmers' willingness to participate in fi lter strips.2 A 
positive functional relationship exists between the proportion of eligible 
acreage they would enroll in filter strips and the yearly payment offers 

iThe esttmated payment-part1c1pat1on index 1s cond1uoned on the 1nformat1on provided 1n 
the \urvey format It included a description of filter strips, a simple worksheet to deter
mine elig1b1lity. and a clear statement of how much the farmer would be paid to part1c1pate 
If th1<, 1nforn1at1on were changed or not included. the payment-part1cipat1on also would 
change 
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(Figure 2). Because the Tobit model u e a limited dependent variable, 
the normalized coefficients from the e timated participation index are ad

ju ted for censoring in the e rror term (10) . 
The e timated equation indicate that the ewaygo County respondents 

would be willing to set aside 26 percent of their eligible acreage in filter 
trip for a yearly payment of $40 per acre. These re pondents would enroll 

41 percent of their eligible acreage in the proposed program if the pay
ment was doubled . A the level of yearly payments increase , the participa

tion index function becomes more inelastic. 
The e urvey re ults indicate the importance of a program that offers 

the general farm population clear, concise information about the filter trip 
program. Currently, the CRP bid cap in Newaygo County is $40 per acre; 
yet the amount of acreage enrolled in filte r trip is negligible. One may 
argue that this difference between actual and urvey behavior simply 
represents the difference between actual and hypothetical behavior. Previou 
research, however, sugge ts that the willingne s-to-accept-payment que -
tion used in the urvey should under tate rather than overstate actual 

behavior (]). 
The difference between the urvey predictions and actual enrollment ap-

pear to be re lated to info rmation . Information about filte r strip , the type 
of land that is eligible, and the payment level ha not reached the general 
farm population in Newaygo County. Both in the mail survey and in follow
up personal inte rv iews, farmers had v irtually no knowledge of the filter 

trip program available through the CRP. Indeed , 24 percent of Newaygo 
County farmers claimed to have had no contact with any con ervation agency 
1n the past three years. Without knowledge of the program, their own 
eligibility, and the payment level, farmer have no opportunity to make 
the deci ion, much le s the opportunity to participate. 

Policy Implications 

The analysis sugge t three consideration in designing more effective 
farm conservation program . Fir t, the resul ts indicate that farmer ' enroll
ment decisions are consi tent with economic principle . An increa e in 
payments results in an increa e in acreage enrolled . Opportunity costs, future 
expectations, and individual preferences are statistically important in ex

plaining farmers' partic ipation deci ion . 
A second policy implication from these re earch results is that farmers 

must be informed about filter trip if they are going to participate. Farmers 
need to know what filter strips are, what land is eligible, and the level of 



r 
) 

l 

e 
I· 
n 
-e 

FARMERS' WILLINGNESS 1D SUPPLY LAND AS FILTER STRIPS 199 

payment. Without clear knowledge of e ligibi lity and payment levels, they 
cannot make an informed decision. Ambiguity about the relationships be
tween bid caps, payments, and acceptance of a contract weakens the 
payment-participation relationship. Program design must recognize that filter 
strips are not likely to be a large source of income.3 Thus, farmers are unlike
ly to make a large investment of their time just to find out if they are eligi
ble or if their contract is 1ccepted. For a filter strip program that is easy 
to understand and straightforward in implementation, the survey results 
suggest that Newaygo County farmers would put up to 26 percent of their 
eligible land into filter strips for a payment of $40 per year. 

Finally, farmers need decision support tools to help them overcome uncer
tainty about participating in conservation programs. Our mail survey ques
tionnaire appeared to provide a helpful framework. 

Future Research 

Further research is needed to investigate contingent valuation as a method 
for predicting farmer behavior. Results from this case study in Newaygo 
County are preliminary and repre ent the behavior of a sample of farmers 
in one place at one point in time. To test the validity of these results, con
ducting similar CV studies across the state or the nation as a whole would 
be useful. Also, conducting experiments in which farmers are actually of
fered lower and higher yearly payments for signing contracts to set aside 
filter strips would be helpful. An experiment of this type could compare 
what people say they would do in a CV survey setting with their actual 
behavior in response to a binding agreement. 

An expenment could be designed wherein landowners are offered various 
types of information to assist them in deciding about accepting financial 
incentives to set aside filter strips. For example, one group of respondents 
might be presented with statistics about the effectiveness of filter strips 
1n reducing erosion damages in various on-farm situations. A second group 
might visit on-farm demonstrations of filter strips in use. A third group 
might work through a budgeting routine presenting dollar estimates of the 
costs and benefits associated with filter strips, contrasted with several other 
conservation alternatives. Farmers who invest more decision resources, time, 
and thought would be expected to make better decisions about participating 
1n a conservation program. 

'Among Newaygo County respondenh, the average acreage reported eltg1ble for filter strips 
\\a'> 12 acres 
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Analysis of this experiment would indicate how the payment-participation 
relationship is conditioned on the information a given decision support tool 
provides. Comparative analysis would show how information influences 
individuals' choices among conservation alternatives and would help to iden
tify which kinds of information are most helpful to landowners in their 
decision-making processes. These comparisons also would indicate whether 
having better information and investing more decision resources influences 
farmer to accept lower or higher yearly payments. This type of systematic 
evaluation of decision support tools would provide guidelines for those con
cerned about the content of conservation education programs and about 
strategies for marketing conservation programs. 
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Soil erosion has contributed to environmental degradation and social prob
lems in the U.S. for several decades ( 7, 8, 10, 15, 17). Soil loss from 
1gricultural sources emerged as a serious socioenvironmental problem dur
ing the 1920s and 1930s, when dust storms significantly reduced the pro
ductivity of many Midwestern farms. Wind erosion removed topsoil from 
large tracts of farmland in the Midwest to the extent that food and fiber 
production was impossible. Farm owners were forced to leave the eroded 
land and many were never able to return to agricultural production. The 
deterioration of land resources and the dislocation of farmers exacerbated 
effects of the depression. 

Public concern for loss of productivity of agricultural land generated 
political support for the creation of government programs to halt erosion 
of valuable land resources. Educational programs, soi l conservation agen
cies, and economic subsidies were implemented on a national basis (13). 
Millions of dollars of federal monies and extensive human resources were 
devoted to soil conservation programs, and the rate of soil loss from wind 
erosion was significantly reduced. Unfortunately, government-sponsored 
programs have not reduced soil erosion to socially acceptable levels, so 
potential solutions continue to be explored . 

One recent attempt to resolve erosion problems is the Conservation Title 
of the Food Secunty Act of 1985. Proponents of this legislation argue that 
program participation by owners of highly erodible land will result in signifi
cant soil erosion reduction. However, few of the program objectives can 
be achieved without extensive participation by landowners. 

205 
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One of the most important Conservation Title programs is the Conser
vation Reserve Program (CRP). This program is substantially different from 
previous soil conservation efforts because of the elements of coercion in
cluded. Previous government-sponsored soil conservation programs relied 
heavily on voluntary compliance and land operators could withdraw from 
them without penalty. Such is not the case with the CRP. Participation 
necessitates compliance with contractual agreements, and violation can result 
in penalties. Further, CRP contracts are long-term (10 years). 

Because the CRP is substantially different from past conservation pro
grams, we selected theoretical modeling previously used to predict adop
tion of innovations to guide the investigation. Participation in the CRP was 
viewed as being analogous to adoption of an innovation , inasmuch as par
ticipation is the behavioral manifestation of land operators' acceptance of 

the program. 
Because voluntary adoption of soil conservation practices and participation 

in government-sponsored soil conservation programs have many similarities, 
we examined literature focused on the voluntary adoption of soil conser
vation practices ( 4, 7, 8, 10, 11, 17, 18, 19, 23, 24). This literature was useful 
in identifying factors to predict participation in the CRP, and also in iden
tifying alternative theoretical perspectives to expand the traditional diffu-

sion model . 

An Eclectic Model of Adoption 

The Traditional Diffusion Model. We selected components of the tradi
tional diffusion model (1, 22) and the farm structure-institutional constraints 
perspective (2, 3, 4, 9, 23) to guide our investigation. The traditional dif
fusion model argues that adoption of any innovation is a function of 
awareness that a problem exists, recognition that options for problem resolu
tion are available, personal characteristics of the adopter, perceptions of 
profitability associated with adoption, and psychosocial orientations of poten
tial adopters (1, 3, 14, 16, 18, 19, 22). The diffusion model states that peo
ple will not consider adopting an innovation unless they are aware that a 
problem exists and that a socially acceptable solution is available. Individuals 
are not motivated to change their behaviors unless they perceive existing 
methods of problem resolution as being less appropriate than innovations. 

The diffusion model posits that people learn about innovations through 
information systems; thus, access to information systems is critical to adop
tion. The model further suggests that personal characteristics of potential 
adopters can affect access to communication systems; therefore, personal 
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factors that impede access to information systems can act as barriers to 
adoption of innovations. 

An important element of the diffusion model is the perception of prof
itability. The model assert that people will not consider adopting an 
innovation unless they perceive it to be profitable for them. People have 
little motivation to change existing behaviors if the innovation does not 
generate benefits 1n excess of what they are presently receiving for using 
existing behavior . 

The model further asserts that people will not be motivated to change 
existing behaviors unless they develop positive attitudes toward the innova
tion. Certain types of attitudes facilitate adoption. Individuals who develop 
attitudes that are favorable toward the innovation will have a higher prob
ability of adopting the innovation. 

The Farrn Structure-Institutional Cons1rain1s Perspecllve. The second 
theoretical orientation used to examine adoption behaviors is the farm 
structure-institutional constraints perspective. This model ba ically argues 
that characteristics of the farm enterprise and the structure of the agncultural 
system in which farmers operate their businesses affect adoption decisions. 
This per pective suggests that the farmer's ability to act is a partial func
tion of the constraints imposed by the farming system in which the individual 
operates. The individual 1s assumed to have relatively little influence on 
macro-level systems, but constraints imposed by the larger system influence 
everyday decision-making at the farm level. 

The farm structure-institutional constraints model states that an in
dividual's ability to act is extremely important in the adoption decision
making process. An individual may be prevented from adopting an innova
tion becau e of factors such as lack of access to economic resources, type 
of farming operation, and institutional barriers. 

If adopting an innovation requires extensive expenditures of economic 
resources, the lack of access to money is an important barrier to adoption. 
Individuals who do not have necessary capital will be effectively barred 
from adoption even though they may wish to do so. 

An important component of the farm structure-institutional constraint 
model (and the traditional diffusion model) 1s relevance of the innovation. 
Innovations must be relevant to the needs of the potential adopter or motiva
tion to change existing practices will be low. Relevance is particularly im
portant to the farm structure-institutional constraint model, because the 
present agricultural system strongly encourages product specialization. Some 
innovations will not be useful to certain types of agricultural producers. 
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Adoption decisions are always made in the context of institutional con
straints. Institutions such as government agencies implement programs that 
influence the behaviors of individuals who participate in them. Federal pro
grams designed to maintain high levels of food and fiber production are 
strongly affecting the present U.S. agricultural system. Rewards received 
for program participation are predicated on compliance with rules and 
regulations governing program implementation. 

Participation in agricultural programs can affect adoption of innovations 
at the farm level. Government programs may establish conditions for par
ticipation that do not permit farmers to participate unless they adopt specific 
innovations. Conversely, requirements for program participation may make 
adoption of some types of innovations impossible because the innovations 
may be inconsistent with the goals of the government program. 

Several types of variables will affect participation in the CRP. The model
ing suggests that traditional diffusion-type variables combined with farm 
structure indicators will be a better explanatory model than either alone. 

Methodology 

Selection of Study Area. In late spring of 1988 we collected data from 
84 landowners in a small watershed in central Ohio to examine the merits 
of the theoretical perspective just outlined. We purposefully selected the 
study area to satisfy the following criteria: (J) a large proportion of highly 
erodible land that would be eligible for inclusion in the CRP, (2) a popula
tion that had received extensive information by SCS field staff to enhance 
awareness of existing soil conservation programs, and (3) a study popula
tion that was heterogenous in terms of farm specialization. 

The selected group satisfied each of these requirements. Farmland within 
the study area is on rolling hills and is subject to extensive erosion when 
cultivated . Thus, a large portion of the land is eligible for inclusion in the 
CRP and will be subject to other provisions of the Conservation Title. 

The SCS field staff has devoted considerable effort to inform local farmers 
of government-sponsored soil conservation programs. Special education 
programs and economic incentives have been introduced in the area to 
motivate landowners to participate in soil conservation programs. 

Data Collection. From the local SCS agent we secured a list of names 
and addresses of all landowners within the study area. We then mailed a 
questionnaire, a self-addressed , stamped return envelope, and a letter ex
plaining the purpose of the study. Nonrespondents received a follow-up 
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telephone call and two additional questionnaires by mail. 
Questionnaires were mai led to 229 people, and 163 were returned, for 

a response rate of 71 .2 percent. Of the e, only 84 were sufficiently com
pleted for use in the statistical analyses. Forty-five questionnaires were 
returned because the landowner had died o r because the land was not in 

Table 1. Sample characteristics (!'J = 84). 

Characteristic 

Age 
Education 
Acres cultivated 
Acres owned 
Acres rented 
Acres owned 

but not cultivated 
Days worked ott 

farm per year 

Source of farm income 

Gross farm income 

Mean 

55.1 years 
12.5 years 

181 .1 acres 
152.0 acres 
92.4 acres 

34.1 acres 

87.7 days 

Corn 
Soybeans 
Wheat 
Hay 
Vegetables 
Beef 
Swine 
Poultry 
Sheep 
Dairy 
Fruit 
Other Crop 

Less than $ 5,000 
$ 5,000 to 9,999 
$ 10,000 to 14,999 
$ 15,000 to 19,999 
$ 20,000 to 24,999 
$ 25,000 to 29,999 
$ 30,000 to 34,999 
$ 35,000 to 39,999 
$ 40,000 to 44,999 
$ 45,000 to 49,999 
$ 50,000 to 59,999 
$ 60,000 to 69,999 
$ 70,000 to 79,999 
$ 80,000 to 89,999 
$ 90,000 to 99,999 
$100,000 and above 
M1ss1ng data 

Standard 
Deviation 

14.5 years 
2.7 years 

299.5 acres 
170.4 acres 
180.6 acres 

53.7 acres 

114.2 days 

42.3 percent 
10.9 percent 
5.3 percent 
4.1 percent 
0 .0 percent 

13. 1 percent 
2.8 percent 
0.1 percent 
0.3 percent 
3.8 percent 
0.0 percent 
0.2 percent 

37.0 percent 
7.1 percent 
6.0 percent 
7.1 percent 
3.6 percent 
2.4 percent 
4.8 percent 
1.2 percent 
1.2 percent 
1.2 percent 
1.2 percent 
3.6 percent 
0.0 percent 
1.2 percent 
0.0 percent 

11 .9 percent 
10.7 percent 
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agriculture production . An additional 34 landowners said they were rent
ing their land to farmers who had completed questionnaires and did not 

believe they should participate in the study. 
Although the 84 study respondents constitute only a third of the land

owners in the study area, they control the decision-making on approximately 
18,077 acres of land . SCS data indicate that the total acreage in the study 
area is approximately 19,103. Therefore, the respondents control the decision
making in almost the entire watershed (18,077/19,103 = 94.6 percent of all 
land in watershed). Given that these respondents control nearly all of the 
land in the study area and that a large percentage of the original sample 
can be accounted for by the sampling procedure used to collect the data, 
the sample does represent the study area in terms of land use 

decision-making. 

Characteristics of Study Sample. Characteristics of the study population 
(Table 1) show that the respondents as a whole are older people who have 
completed high school. Respondents tend to specialize in producing corn 
and soybeans (53.2 percent of gross farm income during the last three years) , 
and a large minority earned less than $5,000 from farming during the 
previous crop year. Approximately 41.7 percent of the respondents indicated 
that they usually work at off-farm jobs (mean number of days worked off-

farm was = 87.7). 

Measurement of Study Variables. The study variables, chosen to repre
sent elements of the theoretical perspective outlined were: farm structure 
factors, personal characteristics, psychosocial attitudes, past investments 
in soil conservation practices, and institutional constraints. 

Farm structure factors examined in the study were farm specialization, 
acres farmed , ownership status, farm income, and days worked off-farm. 

We measured farm specialization by asking the respondents to state the 
percentage of gross farm income derived from 13 different types of farm 
products during the past three years. We summed the percentages reported 
for corn , soybeans, wheat, and oats to form Percent Grain Farmers; the 
percentages reported for beef, swine, poultry, sheep, and dairy were summed 
to form the Percent Animal Farmer. The percentages reported for hay, 
vegetables, fruit , and other to form the Percent Other Farmer. 

Other farm structure factors measured were: 
► Acres farmed , as the number of acres the respondent usually had under 

cultivation each year. 
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► Ownership tatus, 1n terms of the number of acres the respondent 
owned at the time of the study. 
► Farm income, according to total gross farm income for the 1987 crop 

year. (The categories used to collect the data ranged from less than $5,000 
to more than $50,000): these were weighted from l to 11 with higher values 
rep re enting higher income.) 
► Days worked off-farm, 1n terms of the number of days the landowner 

usually worked off the farm each year. 
Personal character1st1cs we examined were: 
► Age, as years at la t birthday. 
► Education, as the number of years of formal education that the land

O\.\. ner had completed. 
► Knowledge of CRP, a king landO\.\.'ners to elect a number on a scale 

of I to 10 that be t represented their knowledge of the CRP (A value of 
0 represented No Knowledge, whereas a value of 10 represented Complete 
Know ledge.) 
► Awareness of eligibility for the CRP, asking landowners to 1nd1cate 

1f they owned land that was eligible for the CRP (Persons who said they 
ov.,ned land eligible for inclusion 1n the CRP received a 0, and persons 
who were unaware of ehgibiltty received a l.) 

Psychosoc1al attitudes assessed were effic1ency-profitab1hty cntena used 
in dec1s1on-mak1ng, attitudes toward government involvement 1n farming, 
awareness of erosion on own land, and attitude toward profitab1hty of sotl 
conservation programs. We measured the efficiency-profitability cnter1a 
scale 1n terms of the importance given to 13 cntena that could be used 
to make decisions about adopting soil conservation practices. Landowners 
were to circle a number, along a continuum of O to 9, that best represented 
the importance attached to each cntenon. Item analyses (5) produced an 
alpha of .96, which means that the items are highly intercorrelated and 
that the weighting values can be legitimately summed into a composite scale 
score. Items composing the scale are presented 1n table 2 

We measured attitudes toward government involvement 1n farming us
ing three L1kert-type items (6, 20) that assessed government investment 
to increase production, government involvement in soil conservation pro
grams, and attitude toward commodity programs. The possible responses 
ranged from "strongly agree" to "strongly disagree," with weighting values 
of I to 5 representing the responses. Higher values indicated more positive 
attitudes toward government involvement 1n agriculture. Item analysis pro
duced an alpha of .67; thus, the items are sufficiently intercorrelated to 
Justify summation of the weighting values to form a composite scale. 
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Table 2. Importance placed on factors affecting adoption of soil conservation practices (N == 84). 
~ 
;J> 
z 

Not Slightly ► 
Important -

Important Important Very Important ~ -
0 1 2 3 4 5 6 7 8 g MD* X so 

- - n 

Awareness that soil ~ 
erosion control practices 10 2 2 0 4 8 15 12 12 17 2 5.9 2.9 o:i 

are needed on your land (11 .9) (2.4) (2.4) (0.0) (4.8) (9.5) (17.9) (14.3) (14.3) (20.2) (2.4) 0 z -V 

Savings on production 10 6 0 1 7 10 15 10 10 13 2 5.4 2.9 '"'1 

input costs (11 .9) (7 .1) (0.0) (1 .2) (8.3) (11 .9) (17.9) (11 .9) (11 .9) (15.5) (2 .4) tt1 
c:, 
r 

Demonstrated profitability z 
of the conservation 9 4 4 5 4 8 18 8 11 12 1 5.3 2.9 

► 
practice (10. 7) (4.8) (4 .8) (6.0) (4.8) (9.5) (21 .4) (9.5) (13.1) (1 4.3) (1 .2) "1:1 ..... 

tTJ 
~ -

Necessity of buying ► 
new farm equipment to z 
effectively use the 12 7 2 2 8 6 10 6 12 17 2 5 .2 3.2 c:, 

conservation practice (14.3) (8.3) (2 .4) (2.4) (9.5) (7 .1) (11 .9) (7.1) (14.3) (20.2) (2.4) en 
'"'1 
tt1 
"ti 

Access to information 
about the conservation 11 5 0 1 7 10 20 9 8 10 3 5.2 2.8 ~ 
practice (13.1) (6.0) (0.0) (1 .2) (8.3) (11 .9) (23.8) (10.7) (9.5) (11 .9) (3.6) 

z 
o:i 

Potential loss of 
r 

production associated ~ 
with adopting conser- 14 3 3 5 8 9 12 8 7 13 2 4.9 3.0 tt1 ..... 

vation practice (16.7) (3.6) (3.6) (6.0) (9.5) (10.7) (14.3) (9.5) (8.3) (15.5) (2 .4) ~ 



w1\n a o o pnng '--0" "'"'' -
va\ 1on pract ice 

Size of investment to 
adopt conservation 
practice 

Disruption In the farm 
production system In 
order to use the con-
servatIon practice 

Ant1c1pated saving of your 
time due to adoption of 
the conservation practice 

Ava1lab1lity of government 
subs1d1es to help pay the 
costs of adopting soil 
conservation practice 

Cost to maintain con-
servatIon practice 

Return on investment 
w1th1n 2 years for using 
the conservation practice 

Necessity to acquire 
new farming skills to 
effectively use the 
conservation practice 

• M1ss1ng data. 

,.'---1- - .__,, 

(16 7) ( 3 .6 ) (3 .6) (6 0) 

10 6 2 5 
(11 9) (7.1) (2.4) (6.0) 

12 5 2 6 
(14.3) (6.0) (2.4) (7.1) 

12 6 3 4 
(14.3) (7.1) (3.6) (4.8) 

14 4 3 2 
(16. 7) (4.8) (3.6) (2.4) 

1 1 8 2 3 
(13. 1) (9.5) (2.4) (3.6) 

13 6 4 5 
(15.5) (7.1) (4.8) (6.0) 

15 5 1 3 
(17.9) (6.0) (1 .2) (3.6) 

( 9 .5) (1 0 .7) ( 14.3) (9 5} (8 . 3 ) ( 1 55} ( 2 4) --< 

~ 
8 8 21 8 6 9 1 4 .9 2.8 

~ (9.5) (9.5) (25.0) (9.5) (7.1) {10. 7) {1.2} 
;;o 
(/J 

► "I1 
"I1 

7 11 16 6 9 9 1 4.8 2.9 m 
(8.3) (13.1) (19.0) (7.1) (10. 7) (1 o. 7) (1 .2) Q 

....... z 
0 

7 9 20 6 7 9 1 4.8 2.9 ~ 
(8.3) (10. 7) (23.8) (7.1) (8.3) (10. 7) (1.2) ~ -(') 

....... 

~ ..., 
10 14 10 4 1 1 11 1 4.8 3.0 -0 

(11 .9) (16. 7) ( 11 . 9) {4.8) {13.1) (13.1) (1 .2) z -
7 12 20 5 6 9 1 4 .7 2.8 

z ..., 
(8.3) (14.3) (23.8) (6.0) (7.1) (10. 7) (1 .2) ::c 

m 
(') 

7 10 16 11 4 7 1 4.5 2.8 
;;o 
'"O 

(8.3) ( 11 . 9) (19.0) (13.1) (4.8) (8.3) (1 .2) 

8 14 18 5 7 6 2 4.5 2.8 
(9.5) (16.7j (21 .4) (6.0) (8.3) (7.1) (2.4) 

N -v.) 
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To measure awareness of soil erosion, we used a single, Likert-type item 
that assessed perception of soil erosion on the landowner's property. Higher 
values indicated greater awareness of soil erosion. We evaluated attitude 
toward profitability using a single Likert-type item that assessed perceived 
profitability associated with adopting soil conservation practices. Higher 
values indicated higher levels of perceived profitability. 

Past investments in soil conservation practices were assessed in terms 
of the types of soil conservation practices used . We assessed Percent of 
Land Protected by Filter Strips according to the percent of cultivated fields 
protected by grass filter strips and evaluated Percent of Waterways Pro
tected in terms of the percent of waterways protected by grass. 

Institutional constraints were assessed with a single indicator called Par
ticipation in Government Programs. The variable was the number of govern
ment farm programs in which the landowner had participated during the 
past three years. Programs assessed were: low interest loans to purchase 
farm inputs, government corn program, wheat program, soybean program, 
dairy buyout program, loan storage program, and FmHA programs. We 
summed the number of farm programs to form a composite index of 

participation. 

Study Findings 

Descriptive and multivariate statistics were used to examine this data . 
Descriptive statistics were used to examine general trends in the data, while 
multivariate statistics assessed the merits of the theoretical perspective 
created to explain knowledge of and participation in soil conservation 

programs. 

Descriptive Findings. The descriptive findings for Knowledge of the CRP 
(Table 3) show that more than 20 percent of the respondents had little 
knowledge of the program. This is surprising given the effort that the local 
SCS field staff had expended to inform landowners of existing soil conser
vation programs. The percentage reporting no knowledge of the CRP and 
other conservation programs would have been much higher had retired land
owners responded to the que tionnaire. During the course of data collec
tion, we made telephone contact with nonrespondents. Many of these people 
were retired and indicated they were no longer involved in decisions about 
practices used on their land and did not know anything about new govern
ment conservation programs. Conventional methods of diffusing informa
tion apparently are inappropriate for retired landowners in the study area. 
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Findings for the Efficiency-Profitability Criteria Scale presented in table 
2 demonstrate that the respondents place considerable importance on effi
ciency and profitability when making decisions about adopting soil con
servation practices. The respondents perceived all of the criteria to be 
important. 

The most important reason for adopting soi l conservation practices was 
the awareness that erosion control practices were needed on the land. The 
least important consideration was the necessity to acquire new farming skills. 
Apparently, farmers are willing to develop new skills, if the reward for 
doing o i perceived to be sufficiently great. 

Although many respondent indicated that awareness of a need for ero
sion control practices on the land was the most important reason for adopt
ing conservation practices, only 28.6 percent of them stated that soil erosion 
was a problem on their farm. Approximately 14 .3 percent of the respondents 
aid productivity was being lost on some of the land they owned. These 

findings suggest that a\vareness of a need to use soil conservation practices 
will act as a motivator for a small minority of respondents, and only for 
a small portion of land owned by these farmers. 

In the descriptive findings for Attitudes Toward Government Involvement 
in Farming (Table 4) the respondents were slightly favorable to the issues 
assessed. They were most favorable to government participation in soil con
servation programs and least favorable to government investment in new 
ways to increase crop yields. The respondents were ba ically undecided 
about government commodity programs being a waste of money. 

The respondents agreed slightly with the statement that soil erosion was 
problematic on their own land . They also indicated that adopting soi l ero
sion control practices was profitable for people who use them. 

Multivariate Findings. We used multiple regression and discriminant 
analyses to examine merits of the theoretical perspective when consider
ing all variables simultaneously. Regression modelling was used to examine 
the data for perceived knowledge of the CRP. Discriminant analysis was 
used to predict participation in the CRP. 

Table 3. Perceived knowledge of the Conservation Reserve Program (N = 84). 
No Some Considerable Complete 

Knowledge Knowledge Knowledge Knowledge 

0 1 2 3 4 5 6 7 8 9 10 X SO 

10 8 1 24 10 6 7 3 7 1 7 4.2 2.9 
(11.9) (9 5) (1 2) {?8.6) (11 .9) (7.1) (8.3) _13.6) (8.3) {1.2) (8.3) 
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Table 4. Attitudes toward soil conservation and involvement of government in agriculture (N = 84). 
z 
► - -

Possible Response 3:: 
Strongly Strongly (") 

Agree Agree Undecided Disagree Disagree ► 3:: 
Attitude Statement 1 2 3 4 5 MD X SD 0, - - . . .. 

0 
1 Soll erosion 1s not a problem on my farm 8 23 26 21 3 3 2.9 1.0 

(9.5) (27.4) (31 .0) (25.0) (3.6) (3.6) -. ..., 
2 Most soil erosion control practices do not 

rr, 

increase farm profits for farmers who use 3 18 16 40 6 1 3.3 1 0 
0 
r 

them (3.6) (21 4) (19.0) (47 6) (71) (1.2) -
• 3 The federal government should not invest > 

"'O 
more money 1n the development of new ways 5 26 20 24 8 1 3.0 1. 1 -rr, 
to increase crop yields (6.0) (31 0) (23 8) (28.6) (9 5) (1 .2) ~ . 

• 4 The government should not be involved in soil 5 7 20 34 17 1 3.6 1 1 ► 
conservation programs (6.0) (8 3) (23.8) (40.5) (20.2) (1.2) c:, 

Cl) 

• 5 Commodity programs are a waste of taxpayer 7 18 22 25 9 3 3 .1 1 . 1 
..., 
rr, 

money (8.3) (21 .4) (26.2) (29.8) (10 7) (3.6) "'O 
-- ::c 

• Attitude toward government involvement 1n agriculture produced an alpha of 67 [Tl 
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Factors Affecting Perceived Knowledge of the CRP. Knowledge of the 
Conservation Reserve Program was designated as the dependent variable 
and regressed against the independent variables discussed. The findings 
are presented in standardized regression coefficient form. All beta coeffi
cients are significant at the .05 level. 

y = .934X, + .646X2 - .364Xl 

where Y is the perceived knowledge of CRP, X2 is the participation in 
government programs index, X2 is the percentage other farmer, and Xl is 
the percentage of waterways protected by grass. 

The regression findings revealed that the three-variable model explained 
approximately 64 .7 percent of the variance in perceived knowledge of the 
CRP. The best explanatory variable was Participation in Government Farm 
Programs. 

Re pondents who perceived they were better informed about the CRP 
had the following characteristics: (1) participated in more government pro
grams, (2) derived a higher percentage of their farm income from sources 
other than grain and animal production, and (3) had a smaller percentage 
of their waterways protected by grass cover. 

The Participation in Government Programs Index findings suggest that 
more effort should be directed toward providing soil conservation infor
mation through governmental agencies that administer farm programs. When 
farmers contact agencies for information about commodity programs or 
low-interest loans for agricultural purposes, information about soil con
servation programs should also be provided. Conservation information could 
also be included with program payments. 

Farmers who derived a higher percentage of their gross farm income 
from hay, vegetables, fruits, and other crops tended to perceive themselves 
as being more knowledgeable of the CRP. Possibly these land operators 
have access to sources of information that are not readily available to grain 
and animal farmers. These types of farmers may be more aggressive in 
seeking information about government programs to help them survive in 
the competitive market economy. 

One disconcerting finding is that farmers who reported more knowledge 
about the CRP had a smaller percentage of waterways protected by grass 
cover. These people either do not have a perceived need to protect water
ways by grass cover or they are not motivated to retire waterways to per
manent grass. 

Factors Affecting Participation in the CRP. We asked the respondents 
to indicate whether they participated in the CRP. A positive response 
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received a value of 1, and a negative response, a 0. Twenty-four respondents 
(28.6 percent) said they had enrolled land in the CRP. 

Given the dichotomous nature of the dependent variable, we used discrimi
nant modeling to examine the factors that differentiate CRP participants 
from nonparticipants. The discriminant analysis findings (Table 5) show 
that Awareness of Eligibility for CRP and the Efficiency Criteria Index 
were significant at the .05 level. 

We assessed strength of association by squaring the canonical correla
tion, which gives an approximation of the amount of variance explained 
in the discriminant function scores by Participation in the CRP. The data 
presented in table 5 show that approximately 21.2 percent of the variance 
can be explained by participation in the CRP. The discriminant model cor
rectly classified 76.2 percent of the respondents. 

The discriminant findings revealed that awareness of eligibility on the 
part of farmers affected participation in the CRP. Farmers who were aware 
of owning land that was eligible for enrollment in the CRP tended to par
ticipate. This strongly suggests that information provided to landowners 
should include specifics about the number of acres that qualify for the CRP. 
General information about existence of the program is a necessary but not 
sufficient condition for participation. This could explain why perceived 
knowledge of the CRP did not enter the discriminant model. 

Farmers with greater concern for efficiency and profitability tended to 
participate in the CRP. These farmers may very well believe they will receive 
a better return on the land via rental fees from the government than from 
agricultural production. This suggests that landowners should receive in
formation about the economic benefits associated with CRP participation 
compared to expected returns from farming the land. If participation in 
the CRP can be shown to be profitable in the short-run, this information 

Table 5. Disciminant analysis for participation in the Conservation Reserve 
Program and selected predictive variables N = 84 . 

Standardized Canonical 
Variables in Disciminant Correlation Wilks' Chi- Significance 
the Model Coefficients Coefficient Lambda Square Level 

Awareness 
of eligibility 
for CRP .949 

Efficiency 
criteria 
scale - .584 

.460 .788 19.3 .000 

Percent 
Correctly 
Classified 

76.2 
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could be a significant factor that would motivate them to enroll highly 
erodible land in the CRP. 

Summary and Conclusions 

The study findings revealed that a significant number of respondents were 
uninformed about the CRP, which means that conventional methods for 
diffusing information about new sotl conservation programs are inadequate 
for the tudy group. Landowners will not likely be motivated to participate 
in conservation programs unless they receive sufficient information to make 
an informed decision. 

The findings al o showed that a significant number of the respondents 
were unaware of how many of the acres they owned qualified for inclusion 
1n the CRP. Without specific information about ehg1bihty, landowners cannot 
be expected to participate. 

The regression analysis indicated that participation in government farm 
programs \1/8S significantly related to perceived knowledge of the CRP. This 
suggests that information provided through agencies commissioned to ad
minister farm programs may increase knowledge of new soil conservation 
programs. But increased knowledge of the CRP will not necessartly in
crease participation in the CRP. Perceived knowledge of the CRP did not 
enter the discriminant model to predict participation in the CRP. 

Type of farm speciality was shown to influence perceived knowledge of 
the CRP. This finding suggests that farming is not a homogenous occupa
tion and implies that specific information may have to be developed for 
certain subgroups of farmers to make them knowledgeable of the CRP. Grain 
farmers most likely are different from animal farmers, and both speciality 
groups are different from farmers with "other" product spec1alt1es. If this 
interpretation is correct, designing information for specific farm interest 
groups probably will be necessary. Different methods to diffuse informa
tion to specific farm specialty groups may also be useful. 

The discriminant modeling for "participation 1n the CRP" revealed that 
awareness of eligibility was the best discriminator of part1c1pat1on. Land
owners with greater awareness of CRP elig1b1hty tended to participate 
more often. This finding is consistent with the traditional diffusion model 
which argues that people will not adopt anything unless they become in
formed about the innovation being considered for adoption and clearly 
understand how they will benefit from adopting it. 

The discriminant modeling also showed that perceptions of efficiency 
and profitability were important predictors of participation 1n the CRP. Land-
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owners who u ed efficiency-profitability criteria in making deci ions regard
ing the adoption of oil con ervation practices tended to participate in 
the CRP. Thi uggests that ome of the study respondents perceived par
ticipation in the CRP to be an efficient and profitable u e of their highly 
erodible land re ource . Information program de igned to "sell" participa
tion 1n the CRP hould tre s the efficiency-profitability aspects of the 

program. 
In ummary. the tudy finding partially upported the theoretical perspec

tive we developed to guide the tudy. Diffu ion-type variables were the 
be t predictor of participation in the CRP. Thi i contrary to much of 
the ex1 ting literature focu ing on the voluntary adoption of oil ero ion 
control practices, but the apparent incon i tencie can be explained. 

Part1c1pation in the CRP i potentially profitable and entail little ri k 
for the landowner once the contract i initiated . In contrast, voluntary adop
tion of many oil con ervation practice without ub tantial ub idy from 
the federal government 1 eldom without ri k. Many oil con ervation prac
tice are not profitable in the hort-run and may not be profitable even in 
the long-run (12, 21). The diffu 10n model can be effectively applied only 
to ituation 1n which the innovation being con idered for adoption will 
generate exten ive benefits for the adopter (1, 22, 24). 

Educational program combined with exi ting economic incentive should 
motivate farmer to participate in the CRP and other ub idized oil con-
ervation program . Thi a ume , of cour e, that landowner will be ade

quately informed of eligibility requirement and will be made aware of the 
relevance of the program to their pecific type of farming operation. Greater 
targeting of information to pecific farm pecialty group may be required 

to meet thi goal. 
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Participation of 
Eligible Landowners 
in the Conservation Reserve 
Program: Results and 
Implications of Survey 
Research, 1986-1988 
J. Dixon Esseks and Steven Kraft 

The first sign-up for the Conservation Reserve Program (CRP) took place 
in March, 1986 ( 7, 8, 9, JO, 11, 12, 13); subsequent sign-ups occurred in 
May and August of 1986, February and July of 1987, and February and 
July-August 1988. After seven sign-ups, approximately 28 mill ion acres 
of the 45 million authorized under the law were entered into the program 
(19). Approximately 34 percent of this total came in the fourth sign-up period 
(February, 1987), when a special incentive payment was offered in addi

tion to the annual per-acre rent. 
During a sign-up period, a landowner or operator can submit a sealed 

bid indicating the minimum annual payment the bidder is willing to ac
cept from the federal government in return for converting the land from 
crop production to vegetative cover or trees. The bid must be low enough 
to be acceptable to the Agricultural Stabilization and Conservation Serv
ice (ASCS), and the land must meet s ize, cropping history, and erodibility 

requirements. 
As the Conservation Reserve Program has evolved, a number of public 

policy issues have emerged, including incentives to encourage more bid
ding, implications of conservation compliance for the CRP, use of the 
program as a supply management tool, its implications for trade negotia
tions, benefits and costs of increasing the target size of the program, the 
possibility of using different c riteria for determining land eligibility, and 
the relationship of the CRP to concerns about the quality of surface and 

groundwater upplies tl8). 
Since its initiation in early 1986, the Conservation Reserve Program has 

223 
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undergone significant changes (7, 8, 9, 10, 11, 12 , 13). Eligibility has been 
liberalized with regard to erodibility and entering land being planted to 
trees. In addition, eligibility has been extended to filter strips, wetlands, 
and erosion-prone floodplains. Maximum acceptable rental rates have 
increased in many counties, and 1987 appropriations legislation requires 
local ASCS committees to not accept bids that exceed the going cash rental 
rates for the same quality land . 

Local implementation practices have led to modification of some of the 
regulations. For example, local ASCS officials have permitted landowners 
without cropping histories from commodity programs to establish histories 
by using receipts from grain e levators and similar documents. Additional 
incentives encourage landowners to bid land into the program; e.g., dur
ing the February 1987 sign-up period , farmers received an incentive pay
ment figured on the number of corn base acres entered into the CRP (20). 
These changes mean that to be successful in bidding land into the program, 
landowners must be well-informed about the program and cognizant of pro
gram modifications. If the CRP is to reach its 1990 goal of keeping 45 
million acres of highly erodible acres of cropland out of production , many 
more landowners must participate in the program. Here, we explore some 
of the economic and in titutional factors that are likely to determine the 
ease of enrolling the remaining 17 million acres. Insights gained from analyz
ing the reserve should be useful for effectively designing and implementating 
similar programs based on voluntary incentives to protect groundwater from 
agricultural contamination- part of the planning process incorporated in 
section 319 of the 1987 amendments to the Clean Water Act (18). 

Data Collection Methods 

We collected survey data from a number of sites in 1986, 1987, and 1988. 
Based on the quantity of land eligible for inclusion in the CRP or par
tic ipation during the first three sign-up periods for the reserve, two survey 
sites were selected . For one study, the survey sites encompassed 59 coun
ties throughout the country ( 4, 5) that had either 100,000 acres of eligible 
land or 20,000 to 99,999 acres of eligible land comprising at least 20 per
cent of the county's total cropland . Working with the district conservationists 
in these counties, we identified townships with high concentrations of CRP
eligible land . The study sample consisted of randomly selected owners of 
land within those townships, currently registered with the county offices 
of the Agricultural Stabilization and Conservation Service (ASCS). In the 
summer of 1986, 1,173 landowners were interviewed using a telephone 
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survey with an overall response rate of 79 percent. 
For the second study (5) we used the level of previous participation in 

the reserve to identify four counties in the midwest as study sites. we 
measured previous participation based on the proportion of e ligible land 
successfully enrolled in the CRP during the first three sign-up periods. 
Data collected were from counties in Illinois, Iowa, Minnesota, Missouri , 
and Wi consin having either 100,000 acres of e ligible land or 20,000 to 
99,999 acres of eligible land comprising at least 20 percent of the county's 
total cropland . From these counties we determined the average level of par
ticipation during the first three sign-ups, and the standard deviation. We 
added or subtracted one-half of one standard deviation unit from the mean. 
Counties hav ing a level of participation less than the mean minus the one
half standard deviation unit or more than the mean plus one-half standard 
deviation unit became potential counties for study. 

Actual county selection from the candidate counties was based on loca
tion, (not close to a large urban area), agroecological considerations (to 
achieve a mix of farm types based on dominant enterprises), and ad
ministrative unit (state boundaries). We selected four counties for study: 
Grant County, Wisconsin; Pike County, Missouri ; Richard County, Illinois; 
and Wayne County, Iowa. Working closely with the district conservationist 
of the Soil Conservation Service (SCS) in three of the counties, we iden
tified watersheds characterized by high levels of soi l loss and land eligible 
for the CRP. In the fourth county we identified as our study area two ad
joining townships with high levels of land eligible for the reserve. Using 
soil maps and tract maps in conjunction with data on farm units from the 
ASCS, we identified the owners within each area who were eligible for 
the CRP according to the criteria in force as of the fi rst three sign-ups. 
In March-April , 1987, we initiated a census of all these landowners through 
telephone interviewing. The 99 to 160 respondents per site reflected response 
rates of 80 percent to 89 percent. Through local ASCS records, we verified 
landowners' responses regarding their bids on land to be entered in the CRP. 

In the fall of 1988, after the seventh CRP sign-up, we resurveyed, by 
telephone, landowners surveyed in the two preceding studies. Across the 
various sites, from 77 percent to 92.4 percent of the original interviewees 
or their successors pa rticipated. 

Findings of the 1986, 1987, and 1988 Studies 

Data collected during the 1986 and 1987 studies revealed that large pro
portions of the landowners surveyed who had not participated in the CRP 
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lacked accurate information about eligibility criteria regarding erodibility 
and use for land entering the reserve, prevailing rental rates for land enter
ing the reserve during the most recent previous sign-up, complementarity 
between the CRP and conservation compliance, and the bonus paid for 
acres of corn base retired through the program during the fourth sign-up. 
In short, these eligible nonparticipants lacked information essential to make 
informed decisions about participating in the reserve. 

In an analysis of information gaps among potential participants in the 
CRP,1 we tested landowners with eligible land who had not participated 
in the fourth sign-up for information gaps that might help explain their 
nonparticipation. The data included the nonparticipants' knowledge about 
eligibility, prevailing CRP rents, the com bonus inducement for the reserve, 
and conservation compliance (a complementary portion of the Conserva
tion Title). Although we went to great lengths to interview only eligible 
landowners across the four sites of the 1987 study, 27 percent to 39 percent 
of the nonbidders did not perceive themselves as eligible for the reserve, 
21 percent to 77 percent underestimated or had no idea of the prevailing 
reserve rental rate, 15 percent to 46 percent had not heard of the com bonus, 
and 24 percent to 39 percent were ignorant of conservation compliance. 
From 57 percent to 79 percent displayed at least one of these four infor
mation gaps, and 22 to 56 percent had at least two gaps. 

Results from stepwise, logistic regression analysis indicated that, other 
things being equal , landowners who were knowledgeable about one feature 
of the program tended to be also informed about the others. These associa
tions suggest that the information network between the USDA agencies 
and the farming community somehow systematically excludes certain land
owners. If landowners are not part of the network through which the USDA 
disseminates policy information , they are at a disadvantage in terms of 
assessing the relevance of policy initiatives vis-a-vis their own situations. 

Given that the CRP has existed since 1985 and that seven sign-up periods 
have passed , we anticipated, in the 1988 study, that nonparticipating eligi
ble landowners would be better informed about the program than they had 
been in the earlier studies. Data in table 1 report the reasons eligible land
owners gave for never participating in the CRP by submitting a bid . The 
five survey areas consist of the 59 counties surveyed in the 1986 study and 
the four single-county sites of the 1987 study. Respectively, across these 
five study areas, 27 percent, 41 percent, 43 percent, 60 percent, and 

1Esseks, J. Dixon, and Steven E. Kraft. " Information Gaps Among Potential Participants in the 
Conservation Reserve Program." Paper presented at the 43rd annual meeting of the Soil and Water 
Conservation Society of America , Colum'ius, Ohio, July 31-August 3, 1988. 
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Table 1 . Reasons given by owners for never bidding on CAP lands, by survey 
areas. 

Reasons 

Since 1986, did not have any 
el1g1ble land 

(Percent of nonb1dders who 
gave this reason 1n the 
previous survey) 

Land that IS or might be eligible 
for CRP Is unlikely to earn more 
,n CAP than 1n crops. 

(Percent of respondents giving 
reason who reported a cash 
rent that was actually less 
than the most recent 
maximum USDA paid-for CAP 
land 1n county) 

Ten-year contract too long 

Need land for livestock operation 

Want to farm, like to farm, not 
ready to retire, this land should 
be farmed 

Land will or might be sold 

Opposed to this kind of program 

Survey Areas* 

Grant Pike Richland Wayne 
59 County County County County 

Counties (WI) (MO) (IL) (IA) 

-------%--

18 

(47) 

56 

(27) 

11 

7 

10 

1 

14 

(50) 

53 

(46) 

6 

24 

4 

4 

14 

(44) 

53 

(37) 

8 

8 

5 

0 

12 

(40) 

55 

(44) 

14 

4 

0 

2 

12 

(33) 

50 

(20) 

4 

14 

6 

4 

on principle 6 8 3 6 4 

Number 1n subsample 250 49 36 49 50 

•The 59 counties correspond to the 1986 study The survey areas of Grant, Pike, 
Richard , and Wayne Counties correspond to the 1987 study 

38 percent of the landowners resurveyed in 1988 had never submitted a 
bid to include land in the CRP. The data in table 1 show that relatively few 
of these nonparticipants viewed thei r land as being 1nehgible because of 
erosion. The second row of figures 1n the table represents the number of 
nonparticipants who reported that the ir land was 1nehgible when they were 
interviewed the first time in either 1986 or 1987; the decrease is significant
ranging from 21 to 36 percentage points. 

Across all the columns, half or more of the eligible nonparticipants 
surveyed in 1988 stated that their land could earn more in c rop production 
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was estimated using a nonlinear maximum likelihood estimation of the 
cumulative logistic probability function of the form, as follows: 

(1) P = [1/1 + exp(-BX)] 

where P equals the odds that a particular choice-offering land for inclu
sion in the reserve-will be made. For estimation purposes, P takes the 
value of 1 if the landowner has offered land, and O otherwise; B's equal 
estimated coefficient; and X's equal explanatory variables just described. 

Results from the Estimation 

Table 2 presents results from the estimation. The pseudo R-squares of 
Cragg-Uhler (3, 16) and McFadden (14, 16) indicate that , with the excep
tion of Richland County in Illinois, the model was reasonably successful 
in explaining the likelihood of landowners' offering land for inclusion in 
the CRP. For the Cragg-Uhler R2, values range from a high of 0.46 for 
Grant County, Wisconsin, to a low of 0.21 for Richland County. All the 
hypothesized explanatory variables are statistically significant in the expected 

direction in at least one of the study sites. 
The variables that are significant at each site differ in the four study areas, 

reflecting differences in the underlying nature of the agricultural economy. 
For example, in comparison to the other sites, Wayne County had one of 
the highest participation levels during the first three sign-ups, in which 
more than 30 percent of the eligible land was offered to the reserve. The 
area was also extremely depressed economically as a result of the agricultural 
fmancial crisis. As a result, the variable CREDIT (difficulty in getting credit) 
showed more variation in Wayne County than in the other three study sites. 
It follows that this is the only site where CREDIT is a significant variable. 

Similarly, the relatively greater role of cattle-based livestock enterprises 
is reflected in the variable INCANP (percent of agricultural revenue from 
annual crops) for the sites in Grant, Pike, and Wayne counties. The only 
variable significant in all the sites is ERPRO (percent of land with erosion 
problems). This variable indicates that as landowners' appreciation of erosion 
on their land increases, the likelihood increases for their offering land for 

inclusion in the CRP. 
The policy question addressed in this study is: How is more participa-

tion in the CRP achieved by landowners with eligible land? Findings 
presented in table 2 provide insight to this question. Following Kohn, 
Manski, and Mundel (15), the results reported in table 2 were used to 
calculate change in the likelihood of owners' offering land for the reserve 
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Table 2. Results of logistic regression explaining the probability of eligible 
landowners' bidding land into the CRP •. 

Variable 

EXPAND 
Landowner's 
knowledge 
of maximum bid 

INC 
Income from farming 

ANNERP 
Percentage of tillable 
land in annual crops 

AGE 

EDUC 

INCANP 

ERPRO 
Percent land with 
erosion problems 

CREDIT 
Difficulty In getting 
credit 

USDAAG 
Contact with USDA 
agency for conser
vation assistance 

Constant 

Cragg-Uhler (R2) 

McFadden (R2) 

Expected 
Sign 

+ 

+/

+ 

+ 

+ 

+ 

+ 

Grant 
County 

(Wlj 

0.017t 

- 0.009:t: 

-0.026t 

-0.776§ 

0.113§ 

0 014§ 

0.016:t: 

Pike 
County 
{MO) 

0.675 

0.023t 

0 020t 

2.115t 

2.115t 

0.947 -1 790t 

0.42 0 38 

0.27 0 25 --

Richland 
County 

(IL) 

0.017:t: 

-0.005 

0.024t 

0.011 

0.18 

0.12 

Wayne 
County 

(IA) 

-0.005 

- 0.037:t: 

0.017:t: 

0.010§ 

0 346§ 

0.904:t: 

- 0.167 

0.33 

0.21 
• Models with variables having coefficients significant at at least the 0.15 level. 
tSignificant at 1 percent level. 
:t:S1gn1ficant at 5 percent level. 
§Significant at 1 O percent level 
Note: All statistical tests are one-sided except for age . 

in response to changes in the independent variables that can be influenced 
by conservationists. In terms of the CRP, conservationists, through agencies 
such as the Soil Conservation Service, the Agricultural Stabilization and 
Conservation Service, Soil and Water Conservation Districts, and 
Cooperative Extension, have the capability to influence the variables in 
the model: EXPAND (landowner's knowledge of program features), 
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ERPRO (landowner's knowledge of erosion on his/her land), and USDAAG 
(recent contact with a USDA agency for conservation assistance). We call 
these " program" variables. 

Table 3 reports changes in the likelihood of offering land when these 
program variables are changed while the other variables are held at their 
mean values. To evaluate the effect of changing EXPAND, it was first set 
at the level of no information about the maximum reserve rent ceiling and 
then adjusted to " perfect" information-accurately knowing the ceiling. 
With the level of all other variables held at their means, this shift resulted 
in a change in the likelihood of offering land, ranging from 5.4 percentage 
points in Grant County to 24.6 percentage points in Richland County. A 
change in USDAAG from no contact to contact resulted in a change in the 
likelihood of offering land , ranging from 21.9 percentage points in Wayne 
County to 36.2 percentage points in Pike County. Similar results exist when 
landowners' appreciation of erosion on their land increases. A change from 
the lowest quartile to the highest quartile results in an increase in the 
likelihood of offering land , ranging from a low of 7 percentage points in 
Grant County to a high of 36.1 percentage points in Richland County. 

Regression results on bid information are supported by data collected 
during the 1988 study. We asked landowners still eligible to offer land for 
inclusion in the CRP to specify the annual per-acre rent that would attract 
them to place land in the CRP. Across the five-study areas, 14 to 25 per
cent of eligible landowners selected rental rates no higher than the most 
recent maximum acceptable rental rates for their counties. Results also 
indicated that a substantial number of eligible landowners would offer land 

Table 3. Percentage-point changes in the likelihood of landowners with eligible 
land offering it for inclusion in the CAP in response to variation in program 
variables. 

Program Variable 

EXPAND 
EXPRO 
EXPAND + EXPRO 
USDAAG 
EXPRO + USDAAG 

Grant 
County 

(WI) 
5.4 
7.0 

19.0 

Pike 
County 
(MO) 

26.9 

36.2 
55.5 

Site 
Richland 
County 

(IL) 
24.6 
36.1 
55.8 

Wayne 
County 

(IA) 

16.0 

21 .9 
36.1 

Changes were calculated using regression results reported in table 2, and 
independent variables not changing set at their mean values. 

Program variables are defined in table 2. 
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to the CRP at rental rate no more than $10 above the most recent max
imum. From 32 to 55 percent of the eligible landowners reported such rental 
levels. 

These changes are ubstantial and can be brought about by conservation 
agencies taking a more proactive tance in terms of informing landowners 
about bidding activity 1n their countie - passing on information about the 
potential level of erosion on the landowner' land and the extent of the ero
sion: explaining how the re erve 1s implemented. specifying the various 
ehgibihty options under which land can enter the reserve (potential ero-
ion, filter strips. tree planting, wetlands, and scour erosion): and clearly 

presenting the options for using land placed 1n the CRP 1n terms of cover 
and possib1lit1e of allowed remunerative uses for enrolled land (planting 
trees and renting out recreational opportunities). 

The Industrial Marketing Approach 

The approach advocated corresponds to v. hat 1s commonly referred to 
as industrial marketing: the marketing of goods and services to business 
and 1ndustr1al firms. commercial enterprises, nonprofit 1nst1tut1ons, and 
governmental agencies for use in the production of goods and service.., or 
for resale (2, 21). Essentially, agencies such as the Cooperative Extension 
Service, the Soil Conservation Service, 011 and water conservation districts, 
the Agricultural Stabilization and Conservation Service, and the furest Serv
ice are marketing conservation practices to farn1 owners/operators 1n the 
hopes the practices will be adopted resulting 1n reduced erosion and en
hanced water quality The CRP embodies a set of such practices imple
mented through a voluntary program authonzed by public policy. Given its 
voluntary nature, the approach of industrial marketing 1s appropriate 
Usefulness of this approach changes when conservation policy shifts from 
being voluntary, as 1n the CRP, to being mandatory/regulatory as with con
servation compliance. In the first instance, agency personnel responsible 
for marketing the conservation practices or the program must demonstrate 
their efficacy with regard to the owner's/operator's goals and extant opera
tion In the second instance, the police power of the state establishes the 
efficacy of the practices or program and the focus of agency personnel shifts 
from demonstrating appropriateness of the practices to an owner/operator 
to one of monitoring the extent of compliance the owner/operator achieves. 

Industrial marketing 1s different from the marketing of consumer goods. 
The role of "sellers" in industrial marketing 1s to demonstrate that the 
marketed products or services directly support the goals of their potential 
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clients. For many bu ines es the prime goal is to make a profit. In industrial 
marketing the ellers must be able to how that their products and services 
are compatible with the buyer' existing production proces es or business 
activities. Con equently, this type of marketing frequently rests on the direct 
per onal involvement of seller with buyer , sellers' knowledge of buyers' 
production con traints, sellers' willingness to rede ign their products or 
ervices to conform to buyer ' needs, and an understanding of buyers' 

busine goal . An important aspect of indu trial marketing is market 
egmentation- eparating potential buyer into subgroup that have similar 

characteristic in terms of goal , product need , nature of buying decisions, 
and busine s characteristics. A a result, different marketing trategie can 
be designed and implemented for distinct market segments. 

In terms of soil con ervation, the industrial marketing perspective points 
to agenc1e uch a the Soil Con ervation Service "marketing" voluntary 
oil conservation practices by empha izing how the practice will comple

ment farmers' effort to attain their goal . This entails adequately inform
ing landowner about conservation policy, change in conservation policy, 
and the mechanics of policy implementation. To this end, conservationists 
mu t have data available to demon trate that con ervation policie and prac
tice are compatible with exi ting enterpri e on the farm and the level 
of technology embodied in the e enterpri e . 

If conservation policies and practice can ever change exi ting produc
tion technologie or on-farm enterpri e , then con ervationi ts must be able 
to predict the con equence for the farm operation and attainment of the 
owner's/operator's goals. Con ervationi ts also mu t be able to redesign 
conservation trategies to render them compatible with the particular need 
of the individual farm. Finally, conservationists mu t be able to egment 
their market of farm operator and farmland owner into group that have 
similar characteri tics in terms of their goal , the nature of their farm 
businesse , adoption deci ion , exi ting con ervation practice , and view 
on oil con ervation . Although ome conservation agencie have tarted 
to adopt this approach, the busines environment conditioning the reac
tions of farmers and landowners mu t be accorded much greater recogniza
tion. Agency personnel must clearly demonstrate how conservation policie 
and practice affect the overall structure of the farm bu ines . 

Summary and Conclusions 

Data from the three studies and the bidding model point out that many 
landowners lack adequate information to make informed deci ions about 
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participating in the CRP. The nature and extent of these 1nformat1onal gap~ 
have changed over the course of CRP implementation Nonetheless, serious 
barrier to ucce ful implementation of the CRP still exist. The b1dd1ng 
model sugge ts that eligible nonparticipants will respond favorably to im
proved information about program 1ncent1ves. agency contact. and 1nfor
mat1on about soil lo son their land. Data al o shoVv that direct agency contact 
re ults 1n more precise information about the program that should be 
translated into better informed active bidders Indu trial marketing may 
be a u eful guide in developing marketing trateg1es for con ervat1on prac
tices and voluntary conservation programs. The informational problems 
identified and the marketing strategy proposed are not unique to the CRP. 
they have parallels Vv1th other pohc1es based on voluntary adoption of con
servation practices to protect the environment If the agencies 1nvolved take 
a proactive pos1t1on vis-a-vis their "cltentele," industrial marketing can 
provide a mechanism for translating that proactive position into actual 
program . 
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Participation and 
Perceived Impacts 
of the Conservation Reserve 
Program in Iowa 
Gordon Bultena, Paul Lasley, and Eric Hoiberg 

101 Excessive soil erosion on cropland has reached "crisis" proportions in 
American society (2). Especially troublesome is the recent finding that 
many of this nation's farmers with highly erodible cropland display little 
or no inclination to implement needed e rosion-control measures ( 4). This 
neglect may diminish, given the conservation provisions of the Food Security 
Act of 1985 (sodbuster, swampbuster, conservation compliance, and Con
servation Reserve Program) . These programs have introduced a more 
coercive element into decision-making. Farmers must now either imple
ment needed erosion-control measu res on their highly erodible c ropland 
or lose important financial benefits provided by the USDA (commodity 
payments and loans) . 

The 1985 conservation provisions have drawn mixed reviews, characterized 
by some as forward-looking, ambitious, much-needed, and far-reaching 
in their implications, and by others as diminishing farmers' property rights . 
In any case, the provisions sub tantially transform the conservation challenge 
in this country-perhaps not el iminating soil erosion but at least bringing 
it under better control (3). At the same time, the long-term effectiveness 
of these provisions has been questioned (5, 9, 17). 

Perspective and Hypotheses 

Patterns of Participation in the Conservation Resen,•e Program (CRP) . The 
importance of various social and economic factors for farmers' decisions 
to take part in the CRP is unclear. The distribution of CRP acreage be-

237 
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tween regions and within states suggests that the program has proven most 
appealing in marginal cropping areas. The Mountain states and Northern 
Plains have comparatively high rates of CRP participation, whereas the 
Corn Belt has lower rates. Rental payments for CRP land tend to be highest, 
relative to land values, in the poorer farming areas, suggesting that farmers 
are making rational decisions about the best (most profitable) uses of their 

land . 
Surveys of officials in public agencies administering the CRP (12, 13) 

reveal the pervasive view that nonparticipation of eligible farmers is a result 
of inadequate rental payments relative to the production values of the land. 
A recent study of farm operators in several Midwestern states (6) found 
that financial considerations were important to CRP decision-making. 

Social factors also have been shown to be important to CRP participa
tion. For example, perceived severity of soil erosion and awareness of the 
CRP provisions can affect participation (6, 11, 12). Also, farmers' hostili
ty to the imposition of more governmental regulations, as well as skep
ticism about the government's eventual enforcement of the conservation 
provisions, may shape their decisions about such participation (12 , 16) . 

Past research has shown that farm scale is often an important determi
nant of farmers' orientations and behavior. Farmers on the larger, more 
capital-intensive operations tend most often to acknowledge soil erosion 
problems on their farms, are usually the most supportive of conservation 
ideology and government programs, and are the most likely to implement 
needed conservation measures. However, the utility of these findings in 
predicting farmers' participation in the CRP is unclear. 

On the one hand , per ons on the larger, more capital-intensive opera
tions may be the best informed about the CRP, the most ideologically 
inclined to support governmental intervention in soil conservation (8) and 
the most amenable to adopting new approaches (15) . These arguments sug
ge t that, for farmers with highly erodible land, it is the larger- cale operators 
who hould be the most attracted to the CRP. On the other hand , by provid
ing increased income security and more time to pursue off-farm employ
ment , the CRP may hold special appeal to farmers on the smaller-than
average operations (7), partly because it offers a convenient mechanism 
for early retirement or withdrawal from agriculture. 

We te ted these alternative arguments by correlating some farm enter
pri e characteri tics of Iowa farm operators with their CRP participation. 
We al o examined the importance of selected attitudinal orientations for 
CRP participation-namely, per onal familiarity with the program, assumed 
governmental intent to ultimately enforce the new conservation initiatives, 
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and perceived governmental propriety of forcing farmers to adopt conser
vation practices. 

Impacts of the CRP. Although the CRP is expected to help reduce soil 
erosion, improve water quality, and stabilize farm incomes, it also portends 
some adver e socioeconomic impacts. Predicting these impacts is com
plicated, however, by the uncertainty of farmers' use of thei r CRP lands 
after completing the 10-year contracts. 

Several types of impact a re antic ipated from the CRP. Some claim that 
the program will principally benefit persons on the smaller, less viable opera
tions by providing them income stability and more time to pursue off-farm 
employment (7). Others see the program as accelerating the trend toward 
larger operations by providing a convenient vehicle for farmers on the smaller 
operations to leave agriculture (18, 19) 

Some tenant probably will experience pressure to relinquish claims to 
CRP land (18). Also, inflation in land prices may occur as investors com
pete to acquire CRP acreage, and as some farmers with added income from 
CRP payments expand their operations (10, 14, 18). Because of resentment 
of the coercive nature of the program, "wildcat farming" outside of govern
mental programs also could increase, resulting in further natural resource 
exploitation (19). 

The CRP is expected to have some important impacts on farm families. 
Securing a more stable income from CRP participation should enhance 
the ability of some farmers to remain 1n agnculture by stabilizing land values 
and permitting expansion of their operations. The program also may pro
mote greater res1dent1al and fam ily stability and contribute to an improved 
level of living. But it could bring demographic upheaval in some areas as 
older operators use the program to leave agriculture. Thus, the CRP 1s likely 
to have both positive and negative impacts upon farm communities. 

The amount of land enrol led in the CRP will be a major determinant 
of the nature and severity of these impacts. Increased or more secure in
comes of CRP participants should be beneficial to businesses offering con
sumer goods but disadvantageous to per ons selling farm inputs, especial
ly seed, fertilizer, pestic ides, and machinery (1, 7, 14, 19) . 

Sample and Procedures 

Sarnple. Our data are from a 1988 survey of Iowa farm operators, in which 
we sent questionnaires, including items about the CRP, to a statewide 
representative sample of 3,624 farmers. Of these, 2,276 questionnaires were 
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returned . After adjusting for persons who were ineligible (had left farm
ing or were deceased) , this represented a 64 percent response rate. 

CRP Participation. We asked several questions to measure respondents' 
participation in the CRP. First , they reported the number of acres, if any, 
of " highly erodible" cropland in their farming operations. Nearly half ( 46 
percent) had such cropland , which ranged from 1 to 1,500 acres. Of those 
with erodible c ropland, the average was 147 acres. In total, there was nearly 
140,000 acres of highly erodible cropland on the respondents' farms. 

Second , respondents with highly erodible cropland reported the number 
of acres, if any, they had enrolled in the CRP as of January 1, 1988. This 
enrollment ranged from O to 600 acres, with the average being 23 acres. 
For the subgroup of respondents participating in the CRP, enrollment aver
aged 83 acres. The respondents had over 23,000 acres enrolled in the CRP. 

Two variables were derived from the acreage information. First, the 
number of acres enrolled in the CRP provided a measure of the magnitude 
of each respondent's CRP participation. However, this measure introduces 
a possible bias in that some farmers, especially large operators, are likely 
to have more erodible land and, thus, greater opportunity for participa
tion . To overcome this problem , we calculated a second measure of par
ticipation-the proportion of a farmer's highly erodible farmland enrolled 
in the CRP. This measure provides a better indicator of commitment to 
the program than the actual number of acres enrolled . Both measures of 
participation are used in the data analysis. 

Perceived Impacts from the CRP Program. We used seven items to 
measure respondents' perceptions of the likelihood of some environmental, 
economic, and social impacts that have been projected for the CRP. A five
item response format permitted answers of "very likely," "somewhat like
ly," "uncertain," "somewhat unlikely," and "very unlikely." 

Farm-Enterprise Characteristics and Attitudes. Farm-Enterprise Char
acteristics. We examined five structural characte ristics. Total Farm Acreage 
ranged from 2,000 to 9,000 with a median of 360 acres. Acres Owned ranged 
from O to 9,000 with a median of 194 acres. Acres Rented ranged from 
0 to 3,100, with a median of 228 acres. Gross Farm Sales, which had fixed 
respo nse categories, ranged from les than $2,500 to more than $500,000. 
Total Farm Assets, the e timated current market value of all farm assets 
(land, buildings, machinery, livestock) , ranged from les than $10,000 to 

more than $5,000,000. 
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n- Anticipated Enforcement of the CRP. Respondents rated the likelihood 
of the government carrying out and enforcing the conservation provisions 
of the 1985 farm bill. Responses were on a five-point scale ranging from 

ts' "very likely" to "very unlikely." A majority of the farmers (56 percent) 
l). anticipated that enforcement was likely, only 16 percent foresaw it as unlikely, 
+6 and 28 percent were undecided. 
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Propriety of Governmental Intervention. We measured respondents' 
perceptions about the propriety of governmental action in controlling soi l 
erosion using the item: " The government should be able to force farmers 
to adopt soil conservation practices if they have erosion problems." 
Responses were on a 5-point cale ranging from "strongly agree" to "strong
ly disagree." Responses were almost equally split: 43 percent agreed, 42 
percent disagreed, and 15 percent were undecided. 

Aii•areness of the CRP. Respondents indicated their familiarity with the 
CRP on a four-point scale that ranged from " not at all informed" to "very 
well informed." Most (79 percent) perceived themselves as being informed, 
but only 30 percent believed they were very well informed. 

Plans for Highly Erodible Cropland. In the query about future plans for 
highly erodible cropland not protected by the CRP, respondents could select 
from four possible actions: (I) eventually enrolling all of this land in the 
CRP (selected by 4 percent of those with highly erodible cropland), (2) 
obtaining an approved conservation plan and protecting some or all of this 
land through conservation compliance (69 percent), (3) not taking any ac
tion and thus losing el igibility to pa rticipate in USDA progran1s (7 per
cent) , and ( 4) uncertainty about their eventual actions (20 percent). 

Statistical Procedures. The data were analyzed using Pearsonian cor
relation and one-way analysis of variance. Relationships and differences 
between subgroups are considered statistically significant if they are at or 
beyond the .05 level of probability. 

Findings 

Highly Erodible Cropland. Nearly half of the respondents ( 46 percent) 
reported having "highly e rodible" cropland. The amount of this c ropland 
differed widely, ranging from 1 to 1,500 acres. About one-third (31 per
cent) of those with highly e rodible land had over 160 acres in this category, 
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and 10 percent had over 320 acres. 
The proportion of highly erodible cropland within farmers' overall opera

tions also varied widely, ranging from none to 100 percent. Of those with 
such land, the average erodible land to total acres was 35 percent, and the 
median was 24 percent. One-fourth (27 percent) of those with highly erodible 
land had half or more of their total acres in this category. About 44 per

cent had a third or more. 
To determine how highly erodible cropland was distributed among cer-

tain types of farm operations, we examined two measures of the amount 
of erodible land: (]) number of highly erodible acres, and (2) the propor
tion of these erodible acres comprised of all land in the farming operation. 
As shown in table 1, conclusions about the socioeconomic correlates of 
erosion problems are highly contingent upon the measure used. On the 
average, the larger operations had the greater number of erodible acres. 
But erosion problems were the most prominent relative to total acreage 

in the smaller operations. 

CRP Participation. Persons with highly erodible cropland were asked 
how many acres, if any, they had enrolled , as of January 1988, in the CRP. 
Only a fourth (26 percent) of those eligible were participating in the pro
gram. Furthermore, most (90 percent) had no plans to bid acres into this 

program in the future. 
Of respondents participating in the CRP, 80 percent had enrolled half 

or more and 43 percent all of their highly erodible cropland . Thus, for 
persons participating in the program, the amount of enrolled acreage is 

substantial . 

Table 1. Relationships of farm-enterprise characteristics to amount of highly 
erodible cropland. 

Farm-enterprise 
Characteristics 

Total acres 
Acres owned 
Acres rented 
Gross farm sales 
Total farm assets 
* Analysis includes all respondents. 
tPearsonian correlation. 
:t:Statistically significant at .01 level. 
§Statistically significant at .05 level. 

Measure of Erodible Cropland* 

Number Percent of 
of Acres Total Acreage 

.33:t: 

. 25:t: 

.23:t: 

.28:t: 

. 25:t: 

Correlationt 
- .22:t: 
- .07§ 
- .21 :t: 
- .22:t: 
- .17:t: 
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Table 2. Relationships of farm-enterprise characteristics to level of participa
tion in the Conservation Reserve Program. 

h Measure of CRP Participation• 
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Farm-enterprise 
Characteristics 

Total acres 
Acres owned 
Acres rented 
Gross farm sales 
Total farm assets 

Number of 
Acres Enrolled 

.29:t 

.33:t 

.13§ 

.13§ 

.06 

Percent of 
Erodible 

___ A_creage Enrolled 
Correlationt 

.00 

.03 
-.05 
- .09 
-.01 

• Analysis includes only persons with one or more acres enrolled in the CAP. 
tPearsonian correlation. 
:t:Statistically significant at .01 level. 
§Statistically significant at .05 level. 

Correlates of CRP Participation. In our analysis of the relationships of 
farm-enterprise characteri tics to CRP participation, we examined both 
the absolute and the relative numbers of eligible acres enrolled in the pro
gram. Whereas several of the farm-enterprise variables were significant
ly associated with enrolled acres, these relationships were negligible when 
examined in the context of the proportion of erodible land enrolled (Table 
2). 

Our findings point up the importance, when testing for socioeconomic 
correlates of CRP participation , of considering how participation is 
measured (whether as ac res enrolled or as proportion of eligible acres en
rolled). When using total acres, we found the larger, more capital-intensive 
farm operators disproportionately enrolled in the CRP. But when measuring 
participation as the proportion of e ligible acres enrolled, no significant 
relationships were found with the farm-scale variables. 

We also analyzed the importance of selected attitudinal orientations for 
CRP participation . Contrary to expectations, no differences were found 
in enrollment levels (using percentage of erodible acreage enrolled) be
tween person with divergent views about the likelihood of the govern
ment enforcing the conservation provisions of the 1985 Farm Bill (Table 
3). But we did find differences in CRP enrollment between persons with 
opposing views about the propriety of the government forcing farn1ers to 
adopt soi l conservation practices. As expected, those who most adamant
ly opposed governmental intervention 1n agriculture had lesser involve
ment (percent of e rodible acres enrolled) than those who approved this 
1ntervent1on (Table 4) . 
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Farmers who said they were very well informed about the CRP program 
were more active in this program than those rating themselves as less well
informed , or uninformed (Table 5). But these data do not clearly show 
whether well-informed persons were disproportionately attracted to the pro
gram, or if their participation was responsible for their becoming more 

knowledgeable than others. 
Finally, we examined the effects on CRP participation of respondents' 

future plans for their highly erodible cropland. As expected, farmers an
tic ipating the eventual placement of all of their erodible land in the CRP 
program had substantially higher levels of participation than those con

templating other actions, or inaction (Table 6) . 

Table 3. CRP participation, by perceived likelihood of the government 
enforcin the conservation provisions of the 1985 farm bill. 

Perceived Likelihood 
of the Government 

Enforcing the 
Conservation Provisions 

Very likely 
Somewhat likely 
Undecided 
Somewhat unlikely 
Very unlikely 

Measure of CAP Participation* 

Number of 
Acres Enrolled 

23 
26 
24 
14 
12 

Percent of 
Erodible 

Acreage Enrolled 

18 
19 
17 
10 
7 

Group differencest None None 
* Analysis includes only persons with highly erodible cropland. 
tDifferences were tested using one-way analysis of variance (Scheffe procedure). 

Table 4. CRP participation, by perceived propriety of the government forcing 
farmers to adopt soil conservation ractices. 

Propriety of 
Government Action 

Strongly support 
Somewhat support 
Uncertain 
Somewhat opposed 
Strongly oppose 

Measure of CAP Participation* 

Number of 
Acres Enrolled 

35 
22 
22 
21 
19 

Percent of 
Erodible 

Acreage Enrolled 

24 
18 
19 
18 
9 

Group differencest None 1 > 5 
* Analysis includes only persons with highly erodible cropland. 
tDifferences were tested using one-way analysis of variance (Scheffe procedure). 
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Table 5. Participation in the Conservation Reserve Program, by awareness 
of the program . 

Awareness of CRP 
Not at all informed 
Relatively uninformed 
Somewhat informed 
Very well informed 

Group differencest 

Measure of CRP Participation .. 

Number of 
Acres Enrolled 

12 
23 
12 
38 

4 > 3 

Percent of 
Erodible 

Acreage Enrolled 

4 
10 
1 1 
27 

4> 1, 2, 3 
* Analysis includes only persons with highly erodible cropland. 
tD1fferences were tested using one-way analysis of variance (Scheffe procedure). 

Table 6. CRP participation, by plan for highly erodible cropland. 

Plan for Highly 
Erodible Cropland --

Place it all in the CRP 
Put some or all under 

conservation compliance 
Take no action : Lose USDA 

commodity price supports 
Uncertain 

Group differencest --

Measure of CRP Participation· 

Number of 
Acres Enrolled 

52 

22 

8 
20 

1 > 2, 3, 4 

Percent of 
Erodible Acreage 

Enrolled 

56 

12 

3 
14 

1 > 2, 3, 4 
• Analysis includes only persons with highly erodible cropland. 
tD1fferences were tested using one-way analysis of variance (Scheffe procedure). 

A subgroup of farmers (7 percent of those with erodible land) said they 
were planning no conservation actions on their highly erodible land and 
did not intend to place it in the CRP or under a conservation plan . By 
their inaction, they are knowingly jeopardizing their eligibility to participate 
in or preventing themselves from becoming enrolled in USDA programs. 

Those planning no actions were differentiated from others by their smaller 
scale of operation. Collectively , they farmed fewer acres and had smaller 
gross fann incomes and financial assets . They also reported the greatest 
amount of erodible land, as measured by the proportion these acres 
comprised of their total land base. De!:,pite the comparative prominence 
of their erosion problems, they were less likely than others to have ever 
had an approved conservation plan. Not surprisingly, they were the most 
adamant in their opposition to governmental intervention in soil conservation 
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and were united in rejecting the notion that farmers should be required 
to implement an approved conservation plan . 

Anticipated Impacts of the CRP. Re pondents rated the likely occurrence 
of each of even environmental, economic, and social impacts that have 
been projected for the CRP. They were the most optimistic about en
vironmental benefits from the program. Over four-fifths (85 percent) believe 
the CRP will reduce soil ero ion, and 67 percent predict lessened chemical 
contamination of groundwater (Table 7). 

Re pondents had lesser expectations for economic benefits from the CRP. 
About half ( 48 percent) felt the CRP will reduce commodity surpluses, 
but 28 percent aw this as an unlikely outcome. Only two-fifth (38 per
cent) aw the program a bringing improvements in farmers' financial well
being. Three-fifths were concerned that the program will likely place add
ed financial burden on local agribusinesses (Table 7). 

The mo t perva ive concern about the CRP were for its potentially 
adver e impacts on rural communities. Re pondents perceived the CRP 
as having deleteriou effects on local agribu inesses. Also, over half (54 
percent) saw the program as leading to increa ed off-farm migration . The 
re pondents, however, were harply divided in their judgments about whether 
o r not the quality of life in rural area would decline a a result of the pro-

gram (Table 7). 
We predicted that CRP participant would hold more favorable impres-

ions of the program's impacts than would nonparticipants. To te t this, 
we analyzed respon es to the individual impact items and calculated an 
"impact scale score" for all seven item . 

The data only partially support the argument that CRP participation would 
influence judgments about impact of the program (Table 8). We found 
difference by participation for four of the even impact items and for the 
overall scale core. In explaining the respondents' impact assessments, the 
distinction between participation and nonparticipation in the program was 
shown to be more important than the actual extent of participation. Non
participants consi tently were the most critical of the program. 

Summary and Conclusions 

Our findings on farmers' CRP participation reveal that the way participa
tion is measured is vital to the conclusions that can be drawn. When 
participation i defined according to total acreage enrolled , larger opera
tions are over repre ented. But if participation is defined as the proportion of 
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Table 7. Perceived likelihood of environmental, economic, and social impacts from the Conservation Reserve Program. 

Impact 
Environmental 

Substantial reduction of soil loss on highly erodible land 
Fewer farm chemicals in the groundwater 

Economic 
Improvement of the financial well-being of farmers 
Increased financial stress on local agribusiness 
Substantial reduction in the surpluses of farm commodities 

Social 
Decline 1n the quality of life in rural communities 
Increased number of people leaving their farms 

Very 
Like/ 

47 
20 

9 
18 
10 

6 
18 

Perceived Ukelihood of Impact Occurrence 
Somewhat Somewhat Very 

Likely_ Uncertain Unlike}L Unlikely Total 

38 8 4 3 100 
47 17 11 5 100 

29 36 17 9 100 
41 23 14 4 100 
38 24 22 6 100 

20 37 27 10 100 
36 22 18 6 100 
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Table 8. Impact assessment, by level of CAP participation. '--------

Impact Item 

Environmental 
A-Reduced soil loss 
8- Less chemical contamination 

Economic 
C- lmproved financial well-being of farmers 
D- lncreased financial stress on agribusinesses 
E- Reduced commodity surpluses 

Social 
F- Decline in quality of life 
G- lncreased displacement of farmers 

Impact scale score§ 

Significant 
Level of CRP Participation* Differences ----

Nonet 

4.2 
3.6 

30 
3.7 
3.2 

2.9 
3.5 

21 .8 

Low:t: Medium§ High Between Groups:t: 

Average Item Scoret 

4.5 
3.9 

3.3 
3.3 
3.3 

2.5 
3.0 

23. 1 

4.6 
3.9 

3.3 
3.8 
3.2 

2.6 
3.4 

23.3 

4.5 
3.8 

3.4 
3.7 
3.4 

2.8 
3.3 

24.1 

1 <2, 3 
ND 

1 <2, 4 
2<3, 4 

ND 

ND 
1>2 

1 < 2, 3, 4 

"Analysis includes only persons with highly erodible cropland . The four participation categories are based upon the number of 
acres enrolled in the CRP: None is 0 acres, Low is 1-36 acres, Medium is 37-90 acres, and High is 91 or more acres. 

tltem scores were obtained by assigning the five response categories a score of 1 (very unlikely) to 5 (very likely). 
:t:Differences between subgroups were tested for statistical significance using one-way analysis of variance (Scheffe procedure). 
§The impact scale score measures respondents' overall perceptions of favorability impacts from the CRP. In calculating this score, 

responses were scored from 1 (very unlikely) to 5 (very likely) , except for items D, F, and G, in which this scoring was reversed . 
The scale scores ranged from 7 (anticipates undesirable impacts) to 35 (anticipates desirable impacts). 
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highly erodible land enrolled , no particular socioeconomic group predom
inates in the CRP. 

Persons with lower levels of CRP awareness were the least often enrolled. 
Also, those who were opposed to the government forcing farmers to adopt 
con ervation practices tend to reject the program. 

Farmers who were not planning to protect their highly erodible cropland 
through either the CRP or conservation compliance were distinguished from 
those anticipating such action by their smaller farming operations and frnan
cial assets, larger amount (proportionate to all land) of highly erodible 
acreage, frequent absence of approved conservation strategies for protect
ing erodible cropland, and adamanant opposition to the government being 
able to force farmers to practice erosion control. As a group, these per
sons constitute a fringe element that is prepared to operate outside the con
fines of governmental regulations despite the likely penalties to be incurred 
by this action. 

We examined respondents' perceptions of the likelihood of various benefits 
and costs accruing from the CRP. The greatest anticipation was for en
vironmental benefits from reduced soil loss and less chemical contamina
tion of water. Opinion was divided about economic benefits to be realized 
from the program , with many perceiving these benefits would be negligi
ble. Of greatest concern were some potentially adverse impacts of the CRP 
on rural communities, specifically in boosting off-farm migration and in 
imposing greater financial stre son local agribusinesses. As predicted, par
ticipants felt more positive about CRP impacts than did nonparticipants. 

Enrollment in the CRP in Iowa has fallen short of desired levels, but 
many of the acres not now enrolled will eventually be brought under con
servation compliance. Because of the high productivity of Iowa cropland, 
retaining erodible land in commodity production has obviously proven more 
appealing to many farmers than plac ing it in the CRP. 
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Participation in the Conservation 
Reserve Program In Kentucky: 
Implications for Public Policy 
Louis E. Swanson, Kurt Stephenson, 
and Jerry R. Skees 

The conservation provi ions of the 1985 Food Secunty Act (FSA) repre
sent a qualitative change 1n agricultural policy This 1s especially the case 
for Conservation Compliance (CC), sod buster, and swampbuster which 
introduced quasi-regulatory provisions. Each of these polic1e relies upon 
negative incentive to encourage part1cipat1on. In contrast, FSA's most en
compassing and expensive conservation initiative, the Conservation Reserve 
Program (CRP), 1s better categorized as continuing within the tradition 
of multi-obJective voluntary agricultural conservation policies. 

The Policy Contest 

The New Deal conservation provisions were based upon at least three 
assumptions: (J) that conservation programs were to be voluntary, (2) that 
the primary economic concern was the loss of soil productivity attributable 
to soil erosion, and (3) that the primary cause of soil erosion was a depressed 
farm economy (1, 6, 9). During the intervening 55 years, these primary 
assumptions have been discarded or substantially modified. 

The third assumption was the first to be critiqued In the early 1950s, 
Heady and Allen (3) set forth the now widely accepted alternative assump
tion that most conservation techniques are not profitable in the short-run, 
even with relatively higher farm prices. Therefore, though the previous 
assumption was acceptable for a very depressed farm economy, the im
plied ancillary assumption that good times would be accompanied by an 
expansion of conservation measures was not acceptable. Those authors pro-
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252 LOUIS E. SWANSON, KURT STEPHENSON, AND JERRY R. SKEES 

posed that conservation policy should not assume that conservation prac
tices will be adopted-even during periods of higher farm prices-given 
the short-term planning horizons of most farmers. They concluded that 
conservation policy should continue to be voluntary and that a mutually 
beneficial partnership between the profit goals of farmers and the ecological 
goals of larger society be forged based upon some type of cost-sharing 

formula. 
The second assumption proved to be more resilient. Not until this decade 

did research suggest that the greatest economic costs of soil erosion were 
off the farm and not from loss of soil productivity (2). These studies did 
not deny that highly erodible land experienced serious losses in produc
tivity ; rather, they pointed out that only about 10 percent of the land was 
subject to this type of erosion. The policy conclusion was that conserva
tion programs should be targeted to highly erodible land . Moreover, off
site costs of soil erosion and other forms of environmental pollution from 
production agriculture-such as chemical contamination of groundwater
were estimated to be vastly greater than previously thought (4). Burgeon
ing public concern over ecological and human health degradation brought 
traditionally nonagricultural interest groups into the farm policy process 
with important results for the 1985 FSA. 

Thigpen (JI) discussed the emergence of the conservation dimension of 
what Don Paarlberg has referred to as the New Agenda in agricultural policy. 
He argued that the beginnings of the qualitative changes witnessed in the 
1985 FSA can be traced to the implic it historical policy of permitting the 
externalization of productivity, ecological , and health costs of soil erosion. 
Thigpen pointed out that in the years since the 1933 Agricultural Adjust
ment Act, farmers' relative political clout has diminished as the farm popula
tion has declined, while the political influence of urban-based environmental 
and public health interest groups has expanded. 

By the late 1970s, soil erosion was increasing as marginal land was brought 
into production. Farmers at that time were responding to higher farm prices 
resulting primarily from favorable international trade conditions. The silting 
of rivers and waterways, nitrogen poisoning of rivers and lakes, and grow
ing evidence of groundwater chemical pollution were just three of many 
factors that encouraged nonfarm groups to enter the agricultural policy 
debate. They no longer were convinced that traditional voluntary conser
vation programs were viable policies for reducing the adverse off-site con
sequences of soil erosion. Many also believed that the Soil Conservation 
Service (SCS) had not received the resources necessary for voluntary pro
grams to succeed , especially during the 1980s, when cost-sharing programs 
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were cut back rather than expanded. Unlike the traditional agricultural in
tere t group , nonfarrn people were not against direct environmental regula
tion of production agriculture. 

During the 1980s the farm policy process has been complicated further 
by the fiscal crisi of the federal government. Deficit reduction has become 
a primary congressional and administration goal. As a re ult, co t-sharing 
con ervation programs, such as Heady and Allen advocate as being the 
best means of promoting voluntary conservation practices (3), were per
ceived to be politically unattractive. 

The first and cornerstone assumption of traditional agricultural pohcy
uncoerced voluntarism-was at best gravely bent with the CC, sodbuster, 
and swampbuster provisions. Although direct regulation ha not occurred, 
these cross-compliance provision certainly cannot be construed as a con
tinuation of voluntarism-unless the lexicon includes a term for negative 
voluntarism when given a choice between two undesirable outcomes. Pro
visions of the CRP, on the other hand, are clearly voluntary, relying on 
positive economic incentives. 

The CRP is similar to the Soil Bank, but differs significantly because 
it is targeted to highly erodible land whereas the Soil Bank was open to 
all farmland owners. Like the Soil Bank, however, CRP 1s a multi-goal 
conservation program. What makes CRP so interesting from a policy 
perspective is the politically diverse coalition that produced it. 

The Multiple Goals of CRP 

We can identify at least six general goals for the CRP, either 1n the legisla
tion or from the literature: (1) supply control of particular agncultural com
modities through acreage reduction, (2) reduction of soil erosion on highly 
erodible land, (3) improvement of groundwater quality, (4) reduction of 
the federal deficit, (5) increased farm family income during a period of 
farm recession, and (6) enhancement of wildlife habitat. 

As with any multi-goal policy, emphasis on any one dimension will likely 
dilute the effectiveness of others. As might be expected, CRP has been 
criticized for trying to do too much and thereby not doing anything well 
(5, 7, 8, 10). For instance, the goals of reducing erosion on highly erodible 
land and improving water quality would seem to be highly compatible. 
However, Phipps (5) has noted that by not sharply distinguishing between 
wind erosion in a state like Colorado and sheet and rill erosion in Ten
nessee, the program is less targeted upon the latter types of erosion, which 
most directly affect groundwater. Moreover, a multi-goal conservation policy 
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also might conflict with other goals of the 1985 FSA, such as improving 
inte rnational trade. Robert Paarlberg has critiqued the CRP, and other 
acreage reduction programs, as a form of unilateral disarmament in the 
current trade war with the European Economic Community. 

Sample and Research Methodology 

The data reported here come from a panel analysis of Kentucky farmers. 
A panel design involves two or more points in time for the same units of 
analysis-in our case, farmers. In this way, we can infer economic and social 

change for Kentucky farmers. 
We surveyed the same farmers at two points in time: spring of 1986 and 

spring of 1988 (for the production years 1985 and 1987, respectively). At 
both points, we asked questions about conservation, with specific queries 
about CRP in the second survey (1988) . For our study of CRP, these two 
points in time are significant: the first contains data prior to the first sign
up pe riod, and the second encompasses information on CRP up to the spring 

1988 sign-up. 
The sampling frame is the Agricultural Stabilization Conservation Service 

(ASCS) state list , which in Kentucky includes almost all of its farmers. We 
used a five percent sample of this list. As would be expected with an ASCS 
list, it included quite a few farmland owners who do not produce agricul
tural products. Therefore, we sent out two survey instruments in 1986-one 
for farmers and one for nonfanners. The response rate was 65 percent; 1,074 
farmers responded . In addition, we conducted a random sample of the 
nonrespondents to assess if they had any systematic biases toward key in
dividual and farm structural variables. We did not detect any systematic error. 

For the second point in time (1988) , we sent surveys only to farmers 
who had responded to the 1986 survey. Again, we mailed two surveys, one 
to those who have continued farming and one to those who have left farm
ing. The response rate for the 1988 follow-up survey was 84 percent. 

Our data analysis sought to determine on which factors CRP participants 
differed from non-CRP participants. The analysis involved a relatively 
straightforward and simple comparison of means for statistically signifi
cant differences. We included only farmers with class 3 land or worse, 
on the assumption that they might be qualified to participate in the CRP. 

Table 1 presents data for farmers enrolled through the first seven Ken
tucky s ign-ups (through February 1, 1989). The refore, ASCS data for 
Kentucky contain the most recent sign-up information, though the survey 
goes only through the spring 1988 sign-up. Also, the survey data can be 
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Table 1. CAP program in Kentucky." 

Average contract size 

Average bid level 
Part1c1pat1on rate 
Acres eligible 
Acres enrolled 
Distribution of enrolled acres 

Kentucky 

55-60 acres 

$50-$70 
7% 

1.5 million 
380,000 

Pool 1 90%-96°/o 
Pool 2 4%-10% 
Pool 3 < 1% 

Sample 

38 acres 
(Standard deviation -

$54.7 
11% 

• Kentucky data from the state ASCS office, Lexington, Kentucky. 
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34) 

generalized only to the state level; therefore, no estimates from the survey 
are made for the three pools. 

Two conclusions are evident from table l. First, the survey data set is 
con1parable to the actual state sign-up performance and bid levels. Second, 
a small proportion of Kentucky's farmers have enrolled land in the pro
gram even though land in all regions of this state are eligible. 

Findings 

The findings are presented in two steps. The first step examines factors 
in which CRP participants and nonparticipants do not differ (Table 2). 
The second step reviews factors that have statistical significance (Table 
3). Within each step the factors are divided into three characteristic 
categories: individual farmer, farm structure, and attitudinal/behavior in
tention. Although this format does not fit the usual scientific style, we 
think it n1ore succinctly and clearly presents the results. 

Item 2A from table 2 lists individual-level characteristics that were not 
significant. Several of these are of particular interest given the adoption 
and diffusion literature on conservation. Many studies have identified educa
tion and family income as important determinants in conservation behavior, 
with higher educated and wealthier farmers more likely to use conserva
tion techniques ( 4). 

Item 2B ltsts nonsignificant farm structural factors. Of interest here 1s 
the absence of influence for land-rental variables, and the lack of influence 
of total government payments, suggesting that dependence on government 
program payments has not directly influenced who signs up for the CRP. 
But most interesting is the absence of any association between debt-asset 
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ratios and whether a Kentucky farmer signed up for CRP, which suggests 
that the farmer's fmancial condition did not influence participation. 

Indicators of scale, measured in gross sales and total acres in produc
tion, also were not significantly different for CRP participants and non
participants. This suggests that there may be little impact on supply. 

Among the attitudinal and behavioral intention factors (Item 2C) none 
of the conservation attitudinal questions were significant. The behavioral 

Table 2 . Similarities between CRP and non-CRP 
artici ants by: 

(2A) Individual characteristics 
Number of years worked off farm 
Household income 
Education level 

(28) Farm structure characteristics 
Acres of pasture owned 
Acres of land rented from others 
Total acres (owned and rented in) 
Gross sales 
Debt/asset ratios 
Land values 
Total government payments 
Use of minimum tillage planting 

(2C) Attitudes and behavioral intentions 
Extension office helpful in farm success 
Attending county extension meetings 
Planning to quit farming 

Table 3. Significant differences between CRP and 
non-CRP participants by: 

(3A) Individual characteristics 
Age of man 
Age of woman 
Years farming as an adult 
Number of days worked off farm 

(38) Farm structure characteristics 
1987 conservation payments 
Ratio of cropland to pasture (owned) 
Farm type according to SIC code 
Total acres owned 
Acres of cropland owned 
Distribution of land 

(3C) Attitudes and behavioral intentions 
Planning to participate in acreage set aside 
Planning to retire 
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Table 4. Significant differences in individual characteristics. 

Variable Participants Nonparticipants 
Age (man)* 
Age (woman)* 
Years farming (as an adult)" 
Number of days worked off the farmt 
• Significant at the 1 percent level. 
tSignif1cant at the 5 percent level. 

60 54 
59 52 
35 27 

203 242 

intention questions a lso were of interest. Use of no-till- the mo t widely 
adopted conservation technique-did not differentiate participants from 
nonparticipants. 

Table 3 lists the factors that did differentiate participant and nonpar
ticipants, under the same three categories as table 2. The most interesting 
of these is age (Table 4). As with income and education, age has been 
a relatively reliable predictor of conservation behavior (4). Unlike the other 
two, however, age is significant here- but in the nontraditional direction. 
In Kentucky, older farmers are most likely to sign up for the CRP, whereas 
the literature on conservation behavior, indicates that younger farmers are 
more likely to take advantage of the benefits of conservation techniques 
and programs . 

Item 3B presents the farm tructure characteristics that were significantly 
associated. First, and somewhat surprisingly, farmers with a larger pro
portion of their cropland in pasture (measured as the proportion of their 
land in Class IV or greater) were much less likely to participate in the 
program (Figure l). We would have hypothesized that these farmers who 
were more likely to participate. Possibly these farmers did not meet the 
CRP requirement that row crops must have been planted on this land dur
ing two of the past five years . 

Another distinct pattern of program nonparticipation related to the prin
cipal agricultural commodity was identified (Figure 2). Dairy farmers were 
least likely to have enrolled in the program, and grain farmers were most 
likely. Tobacco farmers were considerably less likely to participate, which 
may account for the seemingly low participation rate (11 percent) by Ken
tucky farmers. 

Maybe one of the most interesting significant associations was not evi
dent 1n the means sign1 ficance tests but, rather, in terms of its uneven 
distribution (Figure 3). Farmers most likely to participate in CRP appear 
to be the so-called medium-sized farms, measured in acres. Farmers hav
ing about I 00 acres to 400 acres were the most likely to participate. Smaller 
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80% 
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40% 

20% 
20% 

0% .___ ...___ __ _ 
GREATER THAN 1 LESS THAN 1 

• SIGNIFICANT AT THE , ,_ LEVEL 

Figure 1. Ratio of cropland to pasture (significant at the 1 percent level) . 

60% --,---------------------- ---, 
46% 

0 CRP ~ NON- CRP 

40% 

p 
E 30% 
R 26% 
C 

21% 21% E 20% 

N 20% 18% 

T 

10% 7% 6% 

BEEF GRAIN DAIRY TOBACCO OTHER 

• SIGNIFICANT AT THE ,,_ LEVEL 

Figure 2. CAP participation by farm type (significant at the 1 percent level). 
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farms were less likely to participate. and the largest farm category showed 
no apparent difference. 

Farmers with higher conservation payments in 1987-most likely inflated 
by their first CRP payments-were more likely to have participated in the 
program. We expected this outcome. 

Although the structural factors shed some light on which farmers are 
most likely to participate in the program, the attitudinal/behavioral inten
tion factors 1n item 3C perhaps provide a more complete picture. No at
titudinal factors d1stingu1shed CRP participants from nonparticipants, but 
two behavioral 1ntent1on factors did so. CRP participants were more likely 
to have participated in or intended to participate 1n a set-aside program 
(Figure 4), and they were more hkely to have retired or plan to retire by 
1991 (Figure 5). These two factors show little overlap among CRP par
t1c1pant<i. Farmers planning to retire were not necessarily the same as those 
part1c1pat1ng in a set-aside program. 

We draw two conclusions from this information. First, farmers with some 
familiarity with acreage reduction programs were more likely to participate. 
Thus. experience in similar programs seems to promote participation 1n 

70% -,------- ---------------,1 
60% 0 CAP ~ NON-CAP 

60% 

50% 
p 

42% 43% 
E 

40% R 
C 
E 30% 
N 23% 
T --f' 

20% ., 
17% 

10% i 

< 100 ACRES 100-400 ACRES > 400 ACRES 
•• SIGNIFICANT AT THE 6 'r. LEVEL 

Figure 3 Distribution of total acres (owned and rented in) (significant at the 5 percent 
level 
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CRP. Second, participation in CRP is pos ibly a retirement strategy for 
ome Kentucky farmers. This observation is buttressed by the fact that fully 

35 percent of all CRP participants either had retired from fanning or planned 
to do o by 1991. On the other hand , CRP does not appear to be a strategy 
to quit farming (Item 2C) . Of the farmers who were farming in 1986 but 
had left farming by 1988, those who left for reasons other than retirement 
did not show a propensity to participate in the CRP. 

Policy Implications 

The data do not lend themselves to assessment of all the policy goals 
claimed for CRP, or even a full assessment of those it can address. For 
in tance, little can be said of whether the program is qualitatively improv
ing the groundwater supply or local wildlife habitat. Some very tentative 

conclu ions can be presented. 
In terms of reducing soil erosion in Kentucky, the low number of acres 

presently enrolled in CRP and the seemingly low farmer participation rate 
suggest that the program is having ome ucce s because some highly erodi
ble land is being taken out of production , though not at the levels hoped . 

100% I 
D CRP ~ NON-CRP 

80% 74 % 

p 
E 60% 

R 
C 
E 

41% 

N 40% 37% 

T 
22% 

20% 
16% 

10% 

0% .....__ __ 
NO PLANS HAVE TRIED PLAN TO 

• SIGNIFICANT AT T HE 1,r. LEVEL 

Figure 4. Set aside plans in 1985 (significant at the 1 percent level). 
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100% 

D cRP ~ NON- CRP 
84% 

80% 

p 
65% 

E 60% 
R 
C 
E 
N 

40% 35% 

T 
20% 16% 

0% '----'---- -
PLAN TO RETIRE CONTINUE 

• SIO NIFI CAN T AT T HE 1'4 LEVEL 

Figure 5. Retirement plans in 1987 (significant at the 1 percent level). 

Of po ible concern is the tendency of farmers with a high ratio of pasture 
to cropland to not participate in the program . 

As a upply control program, our data do not indicate a substantial drop 
among CRP participants in acreage under production or in gross sales. 
But our data analysis to this point cannot state with any certainty that some 
impact on supply has not occurred. 

In terms of the goal for deficit reduction, our data once again are not 
definitive but they do reveal an interesting pattern. In 1988, CRP participants 
had a ignificantly larger payment for conservation programs than did non
participant . There was no difference between these in terms of total 
payments from the government. This would indicate that the effect on deficit 
reduction has been negligible. It should be noted that CCC payments were 
the highest ever in history during 1987. 

A es ing whether the program improved farm income is also difficult. 
Two group showed no difference in gross ales or in family income. This 
would indicate little, if any, effect. 

Our tudy al o uggests that one type of Kentucky farmer may hold a 
eventh, and unanticipated, goal for CRP. Farmers close to retirement may 

see CRP as a retirement strategy. 
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These are only tentative observations ba ed upon data for a comparison 
between 1986 and 1988 and therefore cannot be considered conclusive. But 
two concerns are apparent. First, in Kentucky, only a relatively small number 
of farms are participating. Second , no strong indications pointed to the 
program's success in achieving any of its goals. Though it is too early to 
say with certainty, the results suggest that at this time the CRP's multiple 
objectives may be hindering the overwhelming succe s of any one of the 
objectives. If so, we might conclude that the muddling-through process 
of compromise in putting together this multi-goal program also may have 

doomed it to only muddling successes. 
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Conservation Practices and 
Government Programs: 
Solving Personal Troubles 
or Social Problems 
Stephen B. Lovejoy and Ted L. Napier 

The 1980s have seen a distinct change in attitudes toward soil erosion. 
Although the long-run econo1111c viability of individual farm operators or 
'imall geographic areas is still debated, concerns about aggregate levels of 
production have been largely stilled by overproduction and surplus com
modities generated by the Amencan agricultural sector. In addition. in
formation concerning the productivity impacts of erosion suggests that loss 
of productive potential is much less significant than previously indicated. 
C1t1zens have begun to express more concern about nonfarm impacts of 
soil erosion and more generally about agncultural production practices. 

Estimates of the offsite costs of agricultural production have ranged up 
to several billion dollars per year (2) . This 1s manifested in the increased 
importance attached to water qualtty 1n agricultural poltcy, and the impor
tance attached to agriculture in water quality and environmental policy. 
USDA's latest National Conservation Plan (NCP) has elevated water qualtty 
as a goal, and several USDA agencies are formulating water quality pro
grams. The Water Quality Act of 1987 obviously recognizes the role of 
agriculture in water quality- and clearly says we must reduce agricultural 
nonpoint-source (NPS) pollution to meet water quality goals. Further, dozens 
of bills were introduced 1n the 100th Congress to help alleviate ground
water problems. Most of these bills mentioned agriculture, and several were 
introduced specifically to help agriculture meet water quality goals (e.g. , 
Nunn-Cochrane, Dole's ECRP, and Fowler's Bill). 

Although none of this legislation was enacted, the 101st Congress will 
again be grappling with these issues as well as debating a new farm bill. 

263 
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We hope that scientific discussions of soil erosion problems can provide 
Congress with the necessary inputs for relevant and useful legislation and 
can supply administrative agencies with sufficient information to be able 
to constrJct effective programs. 

A great many public policy issues are associated with instituting a pro
gram to control erosion and sedimentation , particularly when the objec
tive is to alleviate off-farm impacts. The variety of available tools include 
targeting, cost-sharing, cross-compliance, and regulation . Each of these 
alternative policies has both positive and negative aspects, and each has 
different groups of beneficiaries and payees (4). Questions related to equi
ty, fairness, and political clout muddy what is already an extremely com
plex process. Many observers suggest that solutions to agricultural NPS 
water pollution problems will be quite difficult and that solutions will re

quire some or all of the following: 
► Authorization and use of regulatory powers. 
► More accurate targeting on both national and local levels. 
► New production techniques that reduce the amounts of nutrients and 

pesticides used in agriculture. 
► Programs to permanently retire the most erodible land or land most 

environmentally damaging from row-crop production . 
Several agricultural analysts and interest groups suggest that some of these 

techniques and regulations are "draconian" and will shut down agricultural 
production in the United States. Others suggest that farmers will not and 
cannot live with restrictive farm practices, such as those suggested by some 
conservationists and environmentalists. Members of several agricultural in
terest groups are adamantly opposed to any further restrictions of the private 
rights of landowners and operators. To the extent that these statements cor
rectly reflect the views of farmers and environmentalists, the potential for 

conflict is obvious. 

Personal Troubles-Social Problems: Definitions 

Frameworks helpful for understanding the issue of soil and water con-
ervation come from economics, market and nonmarket goods, and 

sociological analyses of personal troubles-social problems. As C. Wright 
Mills (5) has defined them, personal troubles are those that occur within 
the range of an individual's immediate relations; they are limited to areas 
of which the individual is directly and personally aware. Therefore, resolu
tion of personal troubles lies within the individual . A personal trouble is 
a private matter that the individual has to endure or solve. A social prob-
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lem, on the other hand , transcends individuals and their local environments. 
Social problems result from the broader organization and structure of society 
or the manner in which various milieus overlap and interact to form the 
larger societal structure. Social problems are public matters that occur 
because institutional , technological, or environmental changes result in pat
terns that are incongruous with public values. Whereas personal troubles 
are mutable by the individual, social issues or problems are solved only 
by changes in the larger body politic. 

In years past, the interests of farm operators and the general public con
verged because both groups were significantly interested in preserving the 
productive potential of American agricultural lands. Beginning with the 
Dust Bowl of the 1930s, the general public came to believe that the 
agricultural sector cannot be expected to resolve soil conservation problems 
on its own. Public input and technical and financial assistance are essen
tial to maintain the nation's ability to produce the necessary agricultural 
commodities. But as the general public has become better fed and wealthier, 
it also has become less concerned about the problem. Also, our losses in 
productivity as a result of erosion seem to be much smaller than previous
ly believed, leading some to argue that additional incentives are not need
ed to persuade landowners to conserve the socially optimal amount of soil 
productivity. 

Concurrently, the general public has become more concerned about 
adverse i1npacts of agricultural production upon environmental resources 
such as rivers and lakes, wildlife habitat , and drinking water supplies. 
Because many of these represent generalized public benefits, farmers often 
have no more interest than any other citizen in achieving them . However, 
farmers and rural landowners may have to incur significant costs to attain 
improved environmental quality. Of course, this lack of mutual interests 
forms the potential for conflict. The seeming divergence between private 
and public incentives also may result in increased calls for government in
tervention and regulation . 

Soil Conservation Issues 

Citizens increasingly view soil conservation differently than they view 
other types of environmental protection . Protection of soil resources is ac
tually a vehicle for protecting our ability to produce food and fiber prod
ucts for our own consumption as well as for export. Most Americans 
appear not to be overly concerned about our ability to produce food and 
fiber as needed. Although they seem to be somewhat aware that not all 
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consumers, domestic and foreign, can afford adequate foodstuffs, they 
perceive that our agricultural sector has the ability to produce sufficient 
quantities. In fact, surpluses have been the topic of major news stories several 
times during the past decade. Recent predictions suggest that current levels 
of erosion will reduce our productive capacity only slightly during the next 

100 years. 
Therefore, the issue of soil productivity is prirnarily a private trouble 

facing a small number of landowners and having only slight ramifications 
for society in general. But the issue of off-site costs of erosion, or more 
generally the negative externalities of the agricultural production process, 
may potentially affect large numbers of citizens. Because the causes are 
concentrated but affect millions of citizens, off-site erosion impacts can 
justifiably be classified as a social problem. We cannot reasonably expect 
farm firms to make private decisions to achieve public objectives. On the 
other hand , to blindly enact regulations may not achieve the public water 
quality objectives and may unnecessarily burden producers and consumers. 

Study Parameters and Findings 

As perpetual skeptics (i.e., social scientists), we decided that investiga
tion of the social structure surrounding farm firm conservation decisions 
would be appropriate. Therefore, we selected a small, highly erodible water
shed in central Ohio and conducted interviews among local farmers (J). 

Over the years many observers have agreed that loss of productive potential 
is a serious problem for society, but the preceding information suggests 
that for our nation as a whole, the problem is minor, although it may be 
extremely serious for some landowners. In the study watershed, which the 
Soil Conservation Service (SCS) identified as a relatively erodible water
shed , 77 percent of the respondents believed they were not losing any pro
ductivity from soil erosion. From their responses, only 587 acres (of nearly 
20,000 acres) were losing productivity, and the average productivity loss 
was only 1.5 percent per year. From this, we infer that the producers in 
the study watershed do not view soil erosion as a private trouble. Part of 
this reaction may be related to past expenditures that may have alleviated 
much of the erosion problem, although SCS believes that several thousand 

acres are not adequately protected . 
When questioned about why they have adopted or would adopt soil con-

servation practices, 52 percent of the respondents indicated future produc
tivity as the reason and 14 percent indicated government financial assistance. 
However, 20 percent said they have adopted or plan to adopt practices 
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e) Table 1. Attitudes toward soil and water conservation (N = 84). 
'nt Agree Undecided Disagree Mean· ~ 

-al % 
!IS Farmers who wish to adopt soil erosion 

control practices should have to pay for 
:xt them from their own resources 25 33 42 32 

No one has the right to tell farmers what 
ile practices they should use on their own 
ins land 49 27 24 26 
re Agricultural pollution caused by soil 

~. erosion Is a serrous threat to fish and 
wildlife in Ohio 49 33 18 26 ire 
Farmers should be forced to use soil an 
conservation practices on highly erosive 

•ct land they farm 29 24 47 34 
he Land operators do not have the right to 
.er farm land in a manner that will cause 
rs damage to the resource 51 27 22 26 

Farmers who ignore soil erosion on their 
land should not be permitted to continue 
farming 17 45 38 32 

Ja· Agricultural pollution resulting from soil 
erosion should be stopped even 1f some . 

ns farmers are forced to stop farming highly 
er· erosive land 32 40 28 30 
/) Most soil erosion control practices do not 
1al increase farm prof ,ts for farmers who 

use them 25 20 55 33 ·sts 
be Water pollution caused by soil erosion 

does not pose a health problem to 
Jie people In the U S 18 37 45 34 
er· Soil erosion from farm land often makes 
ro- rrvers and lakes unusable for recreation 
irl} purposes 52 31 17 26 
JSS "Weighting values ranged from 1 to 5 with higher values 1nd1cating disagreement 

with the statement 
Ul 

I of 
te<l 

designed to protect the environment and improve wildlife habitat; thus, 1nd 
a minority of respondents appear to be altruists or place a higher value 

~n- on certain environmental amenities than their neighbors. 

Considerable ambivalence is apparent among farmers concerning their uc· 
rights and responsibilities as landowners- especially 1n relation to the ,ce. 
broader public interest in protecting and enhancing environmental quality. ces 
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Le s than 20 percent di agreed with the statement that agricultural pollu
tion is a threat to fish and wildlife, while nearly half agreed that agricultural 
operations threaten wildlife (Table 1). Over half said they believe soil e ro
sion from farmland often makes rivers and lakes unusable for recreational 
purpo es. Although these responses suggest that some of the respondents 
perceive the off-site costs of agricultural production practices, most are 
not certain that these pollutants (while causing damage) constitute a threat 

to public health . 
Thus, re pondents tend to agree about some aspects of the problem, but 

they show ignificantly less agreement about solution(s) for the problem. 
In re ponse to a serie of questions about alte rnative actions, one-fourth 
of the respondents indicated that farmers should have to pay for soil and 
water con ervation practices, about two-fifths did not agree, and one-third 
were undecided (Table 1). About half of the respondents stated that no one 
has the right to tell farmers what practices they should use on their land 
and another fourth we re undecided . More than a fourth of the respondents 
said that farmers with highly erodible land should be forced to use soil 

conservation practices. 
When asked whether farmers who ignore soil erosion on their lands should 

be allowed to continue farming, 17 percent said they should not continue 
farming and 45 percent were undecided. But when asked whether 
agricultural pollution f f> ulting from farming highly erodible land should 
be stopped even if orne iarmer were forced to stop farming, 32 percent 
said yes. Thi implies that ome of the farmers are making a di tinction 
between impacts upon the individual decision-maker (e.g., productivity 
losses) and impacts felt by others (e.g., water quality). The respondents 
seemet: to be more amenable to re triction on production practices when 
the damage is being imposed on the general public or on other individuals. 

These findings also are illustrated by respondents' attitudes toward govern
ment involvement in ag riculture (Table 2). Only a third indicated that the 
role of government was to maintain farm income, and over a fourth were 
undecided . Thirty percent stated that commodity program are a waste of 
taxpayer dollars, 40 percent indicated they are not. More than 65 percent 
d id not think the government should control the amount of food and fiber 
produced . But nearly half believed the government has the primary respon-
ibility for protecting the environment from agricultural pollution (only 

25 percent disagreed); and only 14 percent believed that soil conservation 
programs were not the legitimate concern of government. More than 60 
percent believed that the federal government should continue to be involved 

in pesticide control programs. 
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Table 2. Attitudes toward government involvement in agriculture N = 8~. 
Agree Undecided Disagree Mean* 

% 
The most important reason for having 
government involvement in agriculture 
is to maintain farm income 33 26 41 3.1 
The government should not be involved 
in soil conservation programs 14 25 61 3.6 
The federal government should continue 
to be involved in pesticide control pro-
grams 64 24 12 2.3 
Commodity programs are a waste of tax-
payer money 30 30 40 3.1 
The government should control the 
amount of food and fiber produced at the 
farm level 11 24 65 3.8 
The government has primary responsi-
bility for protecting the environment from 
agricultural pollution 45 30 25 2.8 
*Weighting values ranged from 1 to 5 with higher values indicating disagreement 
with the statement. 

These findings suggest that a minority of the study farmer see the 
government as legitimately performing income support and supply control 
functions, but a majority think that the government ha a major role in 
environmental quality protection. Although these farmers suggest that they 
have certain responsibilities as landowners and guardians of a public trust 
(land), the government has some obligations to protect land and water 
resources for future generations. Many respondents indicated that the 
government should fulfill its obligation to citizens even if this means limiting 
production on some acres, but many respondents also expressed uncertainty 
about those ideas. Most seem to appreciate that agricultural production 
activities are imposing negative externalities. And only a minority is 
definitely opposed to the government using some type of police powers 
to fulfill its obligations to protect environmental quality. 

One method the government is utilizing to fulfill its responsibility is the 
Conservation Reserve Program (CRP). Although programs such as this 
have proved to be relatively popular with farmers, increasing concern is 
being voiced about the long-run impacts. Specifically, what will happen 
at the end of the 10-year contract? Even though the goal of preserving 
productivity may be served by temporarily taking highly erodible acres 
out of production, environmental goals may not be well served. If 
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agricultural production on certain acres is creating water quality problems 
or if society is desiring increased wildlife habitat, idling those acres prob
ably has to be a long-term or permanent commitment. Some analysts have 
proposed permanently purchasing the rights to row-crop those acres as an 
appropriate solution (3). But many farmers seem to resist permanently retir-
. 
1ng crop acres. 

Response to Conservation Easements 

More recently, the concept of 50-year conservation easements has been 
advanced as a method for long-term land retirement for environmental 
enhancement. Like traditional easements used for road and utility access, 
a conservation easement secures a defined set of property rights to the ease
ment manager while allowing the landowner to retain title. Under a Farmers 
Home Administration program, initiated by the Food Security Act of 1985, 
easements may be established for conservation, recreation, and wildlife 
purposes on some farmland that is wetland , upland , highly erodible land , 
or wildlife habitat. It must have been row-cropped each year of the three 
years prior to December 23, 1985. Natural resources that are eligible include: 

► One-hundred-year floodplains. 
► Aquatic life or wildlife habitat or endangered species habitat. 

► Aquifer recharge areas. 
► Areas of high water quality or scenic value. 
► Buffer zones for wetlands. 
► Areas adjacent to federal or state-owned lands used for conservation 

o r recreational purposes. 
► Areas adjacent to federal or state wild or scenic rivers. 
► Areas with soils that are unsuitable for agriculture. 
Although conservationists and environmentalists have shown substantial 

interest in this concept, the willingness of farmers to utilize such a pro-

gram has been largely ignored. 
We asked the farmers in our central Ohio watershed to rate, on a 10-point 

scale from "completely unwilling" to "completely willing," their willingness 
to participate in such a program. Specifically, we presented the following 

statement to each respondent: 
" The federal government recently introduced a new soil conservation 

program called the Conservation Easement Program (CEP) , which is de
signed to retire highly erosive farmland from crop production for a period 
of 50 years. We would like to ask you a few questions about your potential 

involvement in this." 
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Table 3. Will ingness to participate in a SO-year 
conservation easement program. 
Completely unwilling (0) 
Somewhat unwilling (1-4) 
Neither willing nor unwilling (5) 
Somewhat willingj_6-9J --
x Response = 2.4. 

37 
25 
14 
11 

44% 
26% 
17% 
13% 
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Forty-four percent said they would be completely unwilling, and an ad
ditional 26 percent indicated they would be somewhat unwilling (Table 
3). The finding that 70 percent of the respondents would be unwilling to 
participate may be disheartening to some, but most new concepts and 
changes are accepted slowly. More important, 30 percent of the respondents 
did not rule out the possibility of participating in a 50-year conservation 
easement program. 

To understand the mechanisms by which such a new program becomes 
acceptable, we examined the extent to which willingness to participate in 
a conservation easement program wa correlated with a variety of 
ocioeconomic, attitudinal , and farm firm characteristics. For analytical 

purpose , we separated respondents by those completely unwilling to par
ticipate, and all others. This provides for a clear demarcation, in which 
those who have not totally formed their opinion against the concept may 
have different characteristics. But the simple correlation analysis suggests 
that the respondents' answer to the question is related to only one other 
characteristic. Farmers who stated that they are not completely unwilling 
were more likely to have cropland acres that are losing productivity. This 
suggests that farmers who think they have a problem are more receptive 
to this alternative than other farmers are. But even this relationship was 
not strong; the correlation coefficient was 0.3 168. As a resul t of this 
analysis, we know that more than 40 percent of the respondents were com
pletely unwilling to consider a 50-year con ervation easement program, 
and these same respondents did not have any cropland losing productivity. 

Will ingness to participate in a conservation easement program is not 
related to any of the following: 
► Knowledge of or participation in CRP. 
► Tillage system. 
► Present use of filter strips, grassed waterways, gully plugs, or 

te rraces. 

► U e of grass or small grains in rotation with field crops. 
► Importance attached to financial factors as reason for use or nonuse 

of con ervation practices. 
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► Attitudes toward the government's role in soil and water conservation. 
► Opinions on the role of erosion in water pollution and habitat 

degradation . 
► Off-farm employment. 
► Age. 
► Education. 
► Size of farm firm. 
► Participation in other government programs. 
► Farm income. 
This lack of correlation suggests that no set of characteristics would iden

tify a priori willingnes to participate in a conservation easement program. 
On the po itive side, however, the analy is suggests that those who think 
they are having productivity losses are more receptive. 

We a ked tho e who were not completely unwilling to participate, what 
they would require m te rm of a per-acre rental rate. The average response, 
$124 per acre per year, i a relatively high rental rate for cropland in this 
area, but it wa ignificantly influenced by a few high outliers. More im
portant , might be the ir response to the amount needed in term of a one
time payment; that average was $1,122 per acre. Although this is higher 
than the pre ent market value for much of the land in the watershed , it 
does indicate a window of opportunity. The e figure uggest that oppor
tunitie for conservation easements that offer more incentives up front may 
be greater than for a long-te rm ca h flow. And examining the net present 
value of the $124 income stream for 50 years, ociety could save considerable 
resources with o ne-time payments becau e the e farmer apparently have 
a much higher discount rate (f'\..111 percent) than normally u ed for ociety 

(4 to 6 percent). 

Summary and Discussion 

New structures and new innovative ways of thinking are required to jointly 
pursue the goals of agricultural productivity and environmental quality. The 
old structure to assist producer in pur uing personal goals and avoiding 
private troubles is inadequate for pursuing public goals of water quality 

protection. 
Farm firm operators in this tudy were ambivalent about the re pective 

roles and responsibilities of landowner , operator , and government. Al o, 
many said they would be unwilling to participate in a 50-year con erva
tion easement program. Those who were willing were not ea ily identified 
by any sociodemographic or structural characteri tic used in the analy i , 
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although those who were more willing were more likely to be cropping 
land that wa lo ing producuv1ty To the extent that tho e lands overlap 
the lands creating water quahty problem , we may have a 1tuatton in which, 
on a ltm1ted cale, private troubles and ocial problem can be ameliorated 
~trnultaneou ly 

When public and private objective and goal are incongruent, other type 
of program will be needed . Development of new technologie may offer 
partial ~olut1ons 1n the long-run, but they w1ll likely have mall hort-run 
impacts We will, 1n general, be left with the dllemrna of offering a bigger 
carrot or using a bigger tick. 
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Farmers' Response to 
Conservation Compliance 
Thomas J. Hoban 

Problems of soil erosion and related nonpoint-source water pollution re
main very serious in many parts of the United States-which is particular
ly frustrating given that the federal government has spent more than $20 
billion in soil conservation efforts during the past 50 years (22). State and 
local governments also have spent considerable sum attempting to con
trol soil erosion. Disincentives for farmers under previous USDA agricul
tural programs and policies, such as increasing USDA program benefits 
by plowing up marginal land for annual c rops, represent one reason for 
the limited success of past soil conservation efforts (2, 19) . 

Most observers agree that the conservation provisions of the 1985 Farm 
Bill represent the most fundamental changes in conservation programs and 
policies during the past 50 years (3, JO, 18) . Under conservation compliance, 
farmers' continued eligibility for many USDA assistance programs will de
pend on their developing and implementing an approved conservation farm 
plan . Most USDA farm programs are affected , including price and income 
supports, crop insurance, Farmers' Home Administration loans, Commodity 
Credit Corporation, storage payments, and other USDA programs. Farmers 
who violate the provisions will no longer be eligible to receive benefits 

from these programs. 

Model of Farmers' Response to Conservation Compliance 

My research tries to determine if the main findings from the considerable 
research on conservation practice adoption also apply to farmer ' adop-

274 
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tion of a conservation plan in response to conservation compliance. I 
developed and tested a theoretical model of factors that may be related to 
farmers' adopting conservation plans (Figure 1) . 

Personal Characteristics of Individual Farmers. Most studies have found 
that farmers who practice conservation tend to have more formal educa
tion than farmers who do not apply conservation (6, 7, 24). This probably 
reflects these farmers' management ability to handle the additional com
plexity associated with conservation (20). Bultena and Hoiberg ( 4) found 
that farmers using USDA information sources were better educated. 

Age of farm operators has an unclear influence on their decision to use 
conservation. Carlson and Dillman (6) found that no-till users tended to 
be either somewhat younger or older than average. Swanson et al. (24) 
hypothesized that younger farmers with greater exposure to information 
sources were more likely to adopt conservation practices but they found 
that age was relatively unimportant as a predictive variable. Bultena and 
Hoiberg ( 4) found that farmers who used USDA sources tended to be 
younger than farmers who had never used USDA sources of assistance. 

Although off-farm employment is becoming increasingly important for 
many smaller-scale farm operators, research has not yet specifically ex-

PERSONAL CHARACTERISTICS 

Education 
Age 
Off-farm Employment 

FARM STRUCTURE 

Size of Fann 
Percent Rented Land 
Government Program Crops 
Gross Fann Income 
Debt to Asset Ratio 

EXTENSION CONT ACTS 

lnformal!on Received 
Perceived lmponance 

AWARENESS OF 
CONSERVATION 
COMPLIANCE 

ADOPTION OF ~--f'-\,-- -+-----~ CONSERVATION 

FAIRNESS OF 
CONSERVATION 
COMPLIANCE 

PLAN 

Figure 1. Theoretical model of influences on adoption of a conservation plan. 
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amined the influence of off-farm employment on conservation adoption. 
Farmers who work off-farm probably have a different orientation toward 
farming and con ervation becau e they are more integrated into nonfarm 
communication network and may make le u e of farm-related informa-

tion ource . 

Farm Structural Characteristics. Re earch ha establi hed that farmer 
with larger operation are more likely to practice con ervation (7, 17, 23). 
Farm 1ze tend to be directly related to greater availability of resource , 
more flexibility in deci ion-making, higher tatu in the local community, 
and better ability to deal with ri k . Heffernan and Green (12) found that 
larger farm had lower oil lo than did maller farm , primarily becau e 
the land had lower e ro ion potential . Farm firm characteri tic al o may 
influence their u e of con ervation information ources; farmer with the 
large t operation are mo t likely to u e public agencie for farm informa-

tion (3). 
Another frequent finding is that rented land u ually receive le con-

servation attention than land a farmer own . Ervin (8), however, argue 
that the que t1on of whether rented land receive le , more, or the ame 
amount of ero ion control than owner-operated land i not clear. Carl on 
and Dillman (6) found that farmer who u ed no-till tended to farm more 
rented land . U ing actual field mea urement , Kor ching and Nowak (16) 
determined that the more rental land included in a farmer' operation, the 
more erosive were the tillage practice and crop rotation . 

Economic condition are highly influential in farmer ' willingne and 
ability to adopt con ervation practice (2, 5). Farm income i an indicator 
of farm scale and farmers' ability to pay for con ervation inve tments. Money 
available for inve tment probably i even more important than gro farm 
income. Many farmers have incurred high debt level during the pa t decade, 
and at the ame time, the value of their farm as et ha been reduced. Thi 
suggest that farmer with higher debt-to-a et ratio would be les will

ing and able to inve t in con ervation practice . 
Finally, type(s) of crop grown can influence adoption of con ervation 

practices. Certain crop (e.g., corn and oybean ) contribute more to oil 
ero 10n problem than do other crop (e.g., hay). Con ervation compliance 
adds a new dimen ion to the relation. hip between type of crop and con
servation. Government financial as i tance program upport only certain 
crop (corn, tobacco, peanuts, and mall grain ). Farmer who rely mo t 
on these crop have the mo t to lo e if they do not comply with the 1985 
fa rm bill provi ion . In contra t, farmers who rai e mainly live tock or 
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nonprogram crops (e.g., soybeans, frui ts, or vegetables) have less to lose 
if they are not in compliance. 

Contacts with the Extension Service. Various studies have found that the 
nun1ber of contacts that farmers have with sources of information and 
assistance is positively related to adoption of conservation practices ( 4, 7, 
16, 17). Nowak (20) argues that farmers need education to recognize ero
sion problems and learn how using availabie conservation technologies can 
reduce the severity of problems. Napier et al. (19) found that farmers who 
used more institutional sources of information, on a more frequent basis, 
tended to be more concerned about environmental issues in their decision
making. To adopt a conservation plan, all farmers must have some contact 
with the Soil Conservation Service, so I did not include it in this theoretical 
model. Contact with the Extension Service, on the other hand , indicates 
a more general inclination to seek information about farm management 
and technological innovation. Extension contact also points toward integra
tion into institutional assistance and information networks. 

Aivareness and Perceived Fairness of Conservation Compliance. Govern
ment policies and programs have an important influence on adoption of 
conservation practices (2, 5). Awareness and perceptions of government 
conservation programs can influence farmers' willingness to adopt con
servation practices (17, 20). The intent of conservation compliance is, in 
fact, to greatly increase the adoption and implementation of farm conser
vation plans. Conservation compliance will be an empty threat if farmers 
are not aware of its potential impact on their USDA program eligibility. 
Farmers' awareness of and support for cross compliance, therefore, should 
be positively related to adoption of a conservation plan. 

Research Methods and Results 

Results of the study are based on telephone interviews with 595 North 
Carolina farmers from across the state after selecting phone numbers at 
random from lists maintained by the Crop and Livestock Reporting Service. 
The February, 1988. survey was the second wave of a panel study begun 
in 1987. 

Personal Characteristics of lndivzdual Farmers. Responses for the educa
tional level of part icipants were: less than high school, 17 percent; some 
high ~chool, 15 percent; high school graduate. 43 percent; some college. 
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13 percent; college graduate, 10 percent; completed po t-graduate degree, 
2 percent. The mean age of re pendents was 55 year old; ages ranged 
from 21 year to 86 year . Many ( 40 percent) of the re pond en ts worked 
off the farm for pay during 1987. 

Farm Structural Characteristics. Farm size wa measured as total acres 
(both owned and rented) farmed in 1987. Mean farm ize was 186 acres, 
with a range of 1 to 4,574 acre . Amount of rental land ranged from zero 
to 100 percent, with a mean of 35 percent. To determine whether a farmer 
relied on government program crop , the que tion wa : "Of the crop or 
livestock that you rai ed in 1987, which wa the mo t important for your 
gro farm income?" Government program crop were defined to include 
tobacco, corn, peanut , cotton, and wheat or other grain . Farmer who 
relied most on oybeans, fruits, vegetable , or livestock were a sumed to 
be less reliant on government program affected by con ervation compliance. 

The nine categor1e of gro farm income covered the range of "les than 
$5,000 to over $200,000." The mean income category, on the 9-category 
cale, ugge ted a mean farm income of about $30,000. Debt-to-a set ratio 

was computed from categorical mea ure u ing the ame cale a for gro s 
farm income. To determine a et and debt , the que tion po ed were: 
"About how much would you be willing to pay for your pre ent farm if 
it wa on the market and you were looking to buy a farm?" and "What 
i the total amount of your debt?" 

Contacts with the Extension Service. I mea ured the extent of re pendents' 
contact with the Cooperative Extension Service in two way : information 
received from Extension and perceived importance of Exten ion. The 
amount of information received wa calculated by adding re pon e to two 
que tion : "During the past two year ha an Exten ion agent vi ited your 
farm?" and "During the pa t two years have you read any Exten ion publica
tion or attended any Exten ion pon ored meeting ?" Perceived impor
tance of Exten ion wa mea ured by the following question: "How impor
tant do you feel your contacts with Extension are to your farming opera
tion? (Very important, somewhat important, or not important). Re pendents 
rated the importance of their Extension contact as follow : very impor
tant, 46 percent; omewhat important, 37 percent; not important, 17 percent. 

Awareness and Perceived Fairness of Conservation Compliance. To 
mea ure awarenes of conservation compliance, the que tion wa : "Have 
you heard that farmer who do not have a conservation plan by 1990 for 
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their erodible land will not be eligible for some USDA program benefits?" 
Despite fairly extensive publicity during the previous year, almost 30 per
cent of the re pondents had not heard of conservation compliance. When 
a ked, "Do you think this policy (conservation compliance) is fair?" 
re ponses were evenly divided: 46 percent said it was fair and 46 percent 
thought it was not fair; 8 percent had no opinion. 

ero Adoption of a Conservation Plan. In response to the question, "Do you 
ner have a conservation plan prepared by the Soil Conservation Service for 
or the fa rm that you operate?" only 214 (36 percent) of the respondents said 

)Ur they had a conservation plan. Of all farmers, about one-quarter (24 per-
1de cent) said they had considered developing a conservation plan. Therefore, 
:ho 1n the whole sample, 238 farmers (40 percent) did not have a conservation 
I to plan and had not considered developing one. 
ice. Most of the e conservation plans were relatively new; 84 (39 percent 
~an of tho e with plans) had developed a plan in the last four years. Respondents 
ory reported considerable variation in implementing their plans. Of the 214 
itio farmers with a conservation plan, only one-third (35 percent) claimed to 
uss have implemented 100 percent of the plan's recommendations. This means 
:re. that only 12 percent of all farmers in the sample would now be ready for 
n if the 1995 deadline. Over one-third of the farmers with plans had implemented 
'hat 50 percent or le s of the plan's recommendations. Analysis of factors possibly 

related to farmers ' implementation of their conservation plans and the year 
the plan were developed showed few ignificant results. 
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Re earch Results 

Table 1 presents the bivariate correlation coefficients for the relation
ship between independent and dependent variables. Adoption of a con
servation plan i positively related to education but negatively related to 
age (younger farmers were more likely to have adopted a plan) . Farm size, 
gros farm income, and debt-to-as et ratio also are positively related to 
adoption. Farmer who rely most on government program crops also were 
more likely to have adopted a plan. Contact with Extension has a relative
ly ·trong positive relation hip to adoption of a conservation plan. Farmers 
\vho were aware of con ervation compliance and those who thought it was 
fair al o were more likely to have a conservation plan . 

Farmers who are aware of con ervat1on compliance also tend to have 
more formal education and are slightly younger than those who are not 
a\\are Av,:arenes 1s greater among farmers who have larger operations, 
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rely more on government program crops, have higher farm incomes, and 
have higher debt-to-asset ratios. Farmers who were aware of cross
compliance also have much greater contact with Extension, and they were 
more likely to see conservation compliance as fair. 

Farmers with more education were more likely to perceive conservation 
compliance as being fair. Farmers who rely more on government program 
crops were less likely to see conservation compliance as being fair. Con
tact with Extension tends to promote the perception that conservation com
pliance is fair ; and those who believe conservation compliance to be fair 
also were more likely to be aware of it. 

Table 2 presents the results of multiple regression analysis. Because some 
of the independent variables in the model are themselves interrelated, this 
analysis controls for such relationships. In the model , contact with Exten
sion has the most important positive influence on adoption of a conserva
tion plan . Awareness of conservation compliance also is positively related 
to adoption. Farmers with larger operations and those who rely more on 
government program crops also are more likely to have adopted a conser
vation plan . In this analysis, off-farm employment now shows a weak, 
negative relation to adoption of a conservation plan . 

Farmers who received more information from Extension were more likely 

Table 1. Zero-order correlation coefficients. 

Personal characteristics 
Education 
Age 
Off-farm employment 

Farm structure 
Size of farm 
Percent rented land 
Government program crops 
Gross farm income 
Debt-to-asset ratio 

Extension contacts 
Information received 
Perceived importance 

Awareness of compliance 

Fairness of compliance 
" r significant at .05. 
t r significant at .01 . 
+ r signi ficant at .001 . 

Adoption 
of Plan 

.19+ 
- .14+ 

.05 

.20+ 

.06 

.12t 

.20+ 

.12t 

.41+ 

.33+ 

.33+ 

.12t 

Awareness 
of Compliance 

14+ 
- .08" 

.00 

.16+ 

.06 

.16+ 

.18+ 

.10t 

.31 + 

.19+ 

n/a 

.11 t 

Fairness 
of Compliance 

.15+ 
-.05 

.01 

-.01 
- .05 
- .13t 
- .01 

.01 

.11 t 

.13t 

.11 t 

n/a 
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Table 2. Beta coefficients for multi le regression models. 
Adoption Awareness Fairness 
of Plan 

Personal characteristics 
of Compliance of Compliance 

Education .05 .06 .09 
Age - .08 .02 -.05 
Off-farm employment - .10" -.03 -.10* 

Farm structure 
Size of farm .12t .09 -.03 
Percent rented land -.06 -.02 -.03 
Government program crops .09* . 16:f: - .13t 
Gross farm income -.08 .02 .01 
Debt-to-asset ratio .01 .01 .00 

Extension contacts 
Information received .24:t: .24:t: .03 
Perceived importance .15t .02 .09 

Awareness of compliance . 19:f: n/a .10 * 
Fairness of compliance .05 . 10" n/a 
A-square for model .26 .13 .07 
• t significant at .05. 
t t significant at .01. 
t t significant at .001 . 

to be aware of conservation compliance. Farmers who rely more on govern
ment program crops also were more likely to be aware of conservation 
compliance. Perceived fairness of conservation compliance was still weakly 
related to awareness in the multiple regression model. Perceived fairness 
of conservation compliance was negatively related to off-farm employ
ment; farmers who relied more on government program crops were also 
le s likely to consider conservation compliance fair. 

Summary, Recommendations, and Conclusions 

At the time of the survey, many North Carolina farmers were not in 
compliance with the conservation provisions of the 1985 farm bill. But 
considerable progress on conservation planning probably has taken place 
since this survey was conducted in February 1988. Results should pro
vide some guidance to help ensure that most farmers are in compliance 
by January 1, 1990. 

Research has shown that farmers who are more likely to adopt conser
vation practices tend to have larger scale operations, more education, and 
greater contact with agencies and they are better off financially. Some 
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of thC\C ..,amc relation\h1ps appear to hold for adoption of con enation 
plan" But some important differences are apparent When con 1der1ng the 
rnult1ple regrc5 ion analy51s. some 'variable identtfied a important for the 
adoption of c.onservation practice\ arc not related to adoption of a con er
\:ation plan. Ind1" idual demographic 'variable appear to be relativel) unim
portant. f.,(.onon11c. factor" (gro~ farm income and debt-to-a et ratio) al o 
were unrelated to c.On\Cr\atlon plan adopuon. And rental land does not 
appear to present a barrier to adoption of a consenat1on plan. 

variables that arc 1n1portant for adoption of a con enallon plan point 
out the importance of education for promoting con enation compliance 
Contact v.·1th J: xten\t0n hov.ed the strongest relation hip v. 1th adoption 
of a c.onscr\ation plan Av.·arcness of the c.onser\ation compliance provi
sion also was important 1n adopting a con enatton plan . Av.arene 1s ac
c.on1pltshed through education Farmers v. ho perceive that compliance 1 

in their ov. n interests v. 111 al..,o be more ltkel1 to adopt plan (Thi 1 ug
ge..,tcd b1 the relauon hip betv.een reliance on go\emment program crop 
and av.arenc..,s of c.onser\at1on con1phance and adoption of a con enatton 
plan ) 

Certain groups of farn1er were rnore ltkel1 to be av.are of con enauon 
con1pliancc. a.., well as n1ore hkel1 to ha\C adopted a con ervauon plan 
Farn1crs 1na1 not be concerned v. 1th go\emment a 1stance program if 
they depend more on otf farn1 income Farn1er v.ho ra1 e crop that are 
rnost dependent on federal financial ass1 tance program have the mo t to 
lose 1f they arc not 1n c.01nphance. therefore. the1 are more likely to be 
1n c.01npliancc To a\Otd negative social 1n1pact . educational efforts mu t 
be targeted to farn1ers who are least hkcl1 to ha\C a con er\atton plan or 
be av.arc of conservation compliance 

/1111>len1entation Clu1/lenge\ Con cr'vation compliance appean, to be a 
well designed and log1c.al rcc.,ponse to chronic natural resource problem 
Just because poltc1cs arc adopted. howe\er. docs not en ure that their goal 
will be met Program dcveloprnent and 1mplen1entat1on repre ent formidable 
chall enges (/) Inno\at1 vc poltcie require related 1nnovat1on in program 
11nplcn1entat1on The 1985 Fann Bill did not adequately reforn1 the long
standing 1nst1tut1onal structure for 1n1plen1cnt1ng 011 and water con ervat1on 

f<arn1cr participation 1n various conservation progran1 h1stor1cal11 ha 
been on a "hr\t con1e, first served" basis The U. Governn1ent Account
ing Of ftcc ( 9) was cr1t1cal of the widespread practice of th1 approach. uc
ccssf ully unplcn1cnt1ng the conservat1on provi ions will depend on ag
gressive. proactive approaches Organ11ations tnust actively promote the 
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provisions to farmers who may be difficult to reach and resistant to change. 
Local organizations might not be up to the challenges, as they have not 
implemented these types of programs before (21). Therefore, local conser
vation district leaders and USDA program managers will need enhanced 
communication skills and leadership ability, as well as support and clear 
policy direction from state and federal agencies. 

Cooperation and coordination among organizations are vital for success. 
A division of labor exists among the USDA agencies, the conservation 
districts, and the Extension Service, each of which has an important role 
in implementing the conservation provisions of the 1985 farm bill. Organiza
tion roles for financial and technical assistance are clearly spelled out. 
Overlap and gaps in program delivery, however, present potential problems 
for conservation education programs (13, 14). The Cooperative Extension 
Service traditionally has been a significant organization for providing in
formation and education for farmers. The SCS and the local conservation 
districts also have a mandate for conservation education. The result in some 
counties may be that conservation education fulls through the cracks between 
agencies. 

Many farmers may be confused and uncertain about the conservation 
provisions of the farm bill. They may not realize how the provisions will 
affect their own operations. Because the conservation provisions of the 1985 
farm bill are complex and have far-reaching implications, farmers need 
unbia ed, timely, and locally relevant information. Because no single con
servation practice is required for all land, farmers must have options. They 
will need help in identifying and incorporating conservation systems that 
are compatible with their existing farm business and enterprise mix. 

Extension Challenges and Opportunities. My research supports a more 
prominent role for the Cooperative Exten ion Service in conservation 
policies and programs. As one of the educational arms of the USDA and 
land grant universittes, the Extension Service is in good position to pro
vide education on farming systems. The Extension Service traditionally 
has been a source of agricultural information; county agents work with 
farmers to help them identify, evaluate, and implement a host of agncultural 
technologies, including tho e aimed at conserving soil and water. In some 
areas, however, Extension has not been able to assume a major role in educa
tional programs relative to the 1985 farm bill . 

Extension's educational mandate is broad , involving all areas of farm 
management as well as many other areas (e.g., community development, 
home economic ) . Official pronouncements argue that Extension has a ma-
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jor role in conducting educational efforts (11, 15) , and the 1985 farm bill 
called for renewed emphasis on conservation education. The Extension Serv
ice was charged with developing and conducting educational programs to 
help implement the conservation provisions. Although Extension is work
ing closely with other organizations to educate farmers, it generally has 
not been given additional resources to carry out the educational role. 

Extension can make important contributions in ?. team approach to con
servation. It can serve as a clearinghouse for agricultural information , in
cluding conservation information . It can educate farmers to evaluate the ir 
own alternatives. Extension programs focus on total farm management, 
and soil and water conservation is viewed as one part of the larger farm 
decision process. Extension interprets information and applies technology 
for different types of farmers, based on their enterprise mix, scale of opera
tion, and financial situation. Extension recommendations consider farmers' 
individual educational backgrounds and level of management skill. The 
fact that Extension's conservation efforts often merge with total farm manage
ment is desirable in that conservation is seen as part of total farm manage
ment, but it also can be undesirable if attention deviates from conserva
tion to an overemphasis on production . 

In any case, Extension is an important link in the technology transfer 
system , ensuring that information flows in two directions. Farmers can fmd 
out about the latest research and technology, and Extension specialists can 
educate university researchers about farmers' needs and problems. At the 
local level, Extension agents can provide general educational expertise to 
support the efforts of more narrowly focused agencies (SCS and ASCS). 
Extension agents generally have good working relationships with local mass 
media, helping to target messages that reach specific audiences with rele
vant information, using multiple channels of communication . 

If a vacuum exists in conservation education, ome organization must 
step in to fill the gap. The question remains as to what extent Extension 
can and should become involved in promoting conservation and offering 
farmer advice on technical aspects of conservation . Technical conserva
tion assistance should remain the primary responsibility of the SCS and 
local conservation districts. Extension's comparative strength is in providing 
research-based education on all aspects of farming. Conservation should 
be considered in the light of the total farming system. Off-site impacts also 
deserve greater attention, which Extension may be in a good position to 
provide. The general public and decisionrnakers need education about causes 
and consequences of natural re ource problems. These all represent 
challenges and opportunities for the Extension Service. 

I 
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Research Needs. Policymakers, resource managers, and academic re
searchers still do not completely understand farmers' motivations to prac
tice conservation . We cannot predict what factors will be most important 
in their decision . Research has not yet discovered what types of farmers 
are most likely to be in compliance with the 1985 farm bill provisions. 
Without such knowledge, our educational programs and policy intentions 
will miss their mark. Not all farmers participate in USDA programs tied 
to con ervation, and if those who have the most erosive land do not par
ticipate in the affected USDA programs, conservation compliance could 
become an empty threat that may backfire. Some farmers may even decide 
to quit participating in USDA programs rather than comply with provi
sions of 1985 farm bill. We have not been able to consider these and other 
important issues through ocial cience research because of lack of funding. 

Equity concerns and impacts on the structure of American agriculture 
rarely have been raised in relation to conservation provisions of the 1985 
farm bill. Farmers who rely most on USDA programs will be most adversely 
affected by the provisions; these tend to be mid-size, full-time grain farmers, 
who already a re at greater financial risk than the smaller or larger classes 
of farm operators. Those with more diversified operations are in better 
financial shape and may be less affected by the provisions. Regional im
pacts also will result from the conservation provisions. Social impact assess
ment studies must be designed and conducted to identify potential prob
lems and develop strategies for mitigating hardships. 

Design and implementation of the conservation provisions have tended 
to ignore important differences among farmers and their operations. 
Therefore, the politically safe philosophy of first-come, first-served con
tinues to prevai l. Effective policies must explicitly consider socioeconomic 
factors that constrain farmers from adopting soil and water conservation 
practice . Certain groups of farm operators (e.g., those with small opera
tions or those who do not have contact with government organizations) may 
be unable or unwilling to practice conservation adequately to comply with 
conservation compliance. 

Conclusions 

Most experts agree that the voluntary approach to conservation has not 
been adequate to re olve soil erosion problems (2, 5, 18 24). The conser
vation provision of the 1985 Farm Bill show a c lear belief that legislation 
1s the ultimate way to solve a problem, which is a questionable assump
tion. Adequate resource , proactive education, and innovation are required 
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to implement even simple, noncontrover 1al policies. In the case of a con
trover 1al policy uch a con ervation compliance, more re ources and 
creativity will be required than have been committed to thi point. 

Educational efforts will contmue to be important. Farmers and other land 
u ers will need to under tand their option and the implication of their 
deci 10n . To ucce fully implement the prov1 ions, government agency 
per onnel and con ervation d1 tr1ct leader will need in- ervice education. 
Training 1n area uch a pohcy analy i , pubhc educauon, conflict manage
ment, and interorgan12at1onal coord1nat1on would be helpful. Exten ion 
mu t receive adequate re ource to develop lililOVatlve educational program 
for diver e audience . 

We have to be reah tic about how much the con ervat1on provi ion will 
accomph h. A with any government program, danger hes in expecting 
too much Different group have different expectatlon and po ibly com
peting goal . ot all intere t groups will be equally ati fied . The con er
vat1on provisions certainly will have lffi_portant lffipacts on farmers and future 
conservation programs. Whether they will reach their full potential, however, 
will depend on the creativity and re olve hown 1n implementing the e in-
novative prov1s1on 
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Effects of the Conservation 
Reserve Program on 
Wildlife Habitat 
Mark Reeff 

The wildlife habitat benefit of the Conservation Reserve Program (CRP), 
originally seen as a secondary benefit, may be one of its most important 
aspects. The amount of habitat created by the CRP is staggering. The first 
seven sign-up periods under the program enrolled over 28 million of the 
45-million-acre reserve authorized by Congress-which means that 28 
million more acres of additional wildlife habitat have been created. Prior 
to enrollment, much of the CRP-enrolled land had been cropped , grazed, 
or harvested for hay. 

Wildlife conservationists, along with agricultural interests, worked 
strenuously for the CRP because they saw the potential positive benefits 
of acreage left in permanent groundcover. They also recognized the necessity 
of quantifying the wildlife aspects of the CRP because Congress and the 
farm community demanded evidence to justify continuing the program. 
To be able to speak to this issue, a study of the wildlife impacts of the 
CRP was clearly needed. In 1987, the International Association of Fish 
and Wildlife Agencies, in conjunction with the U.S. Fish and Wildlife Serv
ice, undertook a landmark study. The study's objectives were (I) to describe 
the establishment of permanent cover and the characteristics of vegetation 
on CRP lands, (2) to describe trends in wildlife habitat resulting from the 
CRP, and (3) to summarize the results for congressional deliberations of 
Farm Bills in 1990 and 1995. 

The Association acts as study coordinator, the individual states gather 
data, and the Service analyzes the data using sophisticated habitat model
ing techniques. This study is an example of state and federal governments 
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working together toward a common goal, determining the efforts of a ma
jor program on wildlife. 

Methods 

Four regions were chosen for study. For each region, three indicator 
species (pheasant, cottontail, and eastern meadowlark) were chosen after 
consulting with state and federal wildlife experts. Key habitat variables, such 
as height of vegetation, were identified for each of the species. The habitat 
quality for each species then was determined . Habitat quality is estimated 
from that data using a Habitat Suitability Index (HSI) model for each species. 

HSis are models based on professional judgment, expressed in a quan
tifiable form . For example, the HSI model for ringnecked pheasants pin
points nesting cover (amount of vegetation) as the factor that limits pheas
ant production . In the case of birds, an important variable in determining 
the HSI is the amount of nesting cover available. The greater the amount 
of vegetation, the more likely a species, such as pheasant, is able to suc
cessfully nest. The HSI's are calculated and range between 0.0 (no value) 
and 1.0 (optimal habitat conditions). The contribution that the CRP makes 
to wildlife will be determined by comparing the HSI on CRP fields with 
the HSI calculated for the field prior to being put into the CRP. 

During 1988, state fish and wildlife personnel gathered data in 27 states, 
which included all the study regions (Figure 1). 

Information on CRP contracts, which the Agricultural Stabilization and 
Conservation Service (ASCS) provided , was added to the computer database. 
A random sample was drawn that represented all contracts in a region. 
In the Midwest region, a variety of conservation practices (CP) were com
pared , including tame grass (CP 1), native grass (CP 2), trees (CP 3), 
wildlife plantings (CP 4), shelterbelts (CP 5) , and land already in grass 
(CP 10) . CRP contracts were divided into 28 sampling populations on the 
basis of the conservation practices, the year the contract took effect, and 
by type of grasses (tame and native) in which base crop was retired . For 
each population, the researcher randomly selected 30 contracts, and sam
pled at least one CRP field for each contract. If more than one field was 
included in the contract , two fields were sampled . 

Establishment of Permanent Cover 

Establishment of permanent cover was considered a key indicator of 
wildlife habitat improvement. Most of the land surveyed had permanent 
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cover, as required under the landowner's CRP contract. The cover was 
largely composed of young plantings of grasses with open stands of herbs 
rich in weedy species. Most of the vegetation was on older native grass 
(CP 2) fields. 

Habitat Quality 

To accomplish the research objective of investigating general habitat 
quality on CRP lands it was necessary to assess the contributions of CRP
enrolled land to habitat for the three indicator species in the Midwest (pheas
ant, meadowlark, and cottontail) . Further, differences between conserva
tion practice in providing habitat were examined. 

Until the USDA authorized emergency haying because of drought , in 
June 1988, mowing was allowed only for weed suppression or as part of 
the planting process for permanent cover. Although emergency haying was 
extensive in many states in the Midwest , most of the data for this study 
were collected before the haying began. In Minnesota, haying was concur
rent v.ith data collection. Uncertainty exists relative to how haying or grazing 
impacts wildlife. Unfortunately, our data do not allow determination of the 
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impacts of haying on habitat during 1988, but some educated guesses can 
be ventured. In some states, pheasants and meadowlarks that nested near 
"greenup" may have still been on the nest when haying occurred, with 
direct mortality or nest destruction likely. 

Conclusions 

Conclusions drawn from the findings at this point are as follows: 
► Establishment of vegetation is progressing on CRP fields-which is 

important in improving the habitat quality for the species studied . Most 
of the fields sampled are in early establishment stages. The various con
servation practices described differ from one another, with the highest 
amount of cover being native grasses (CP 2). 
► Even using preliminary data, the CRP clearly is already providing 

nesting habitat for pheasants, and for meadowlarks in the Midwest, with 
further improvement likely. This should result in an increased population 
of both species. Unlike the success for the bird populations, habitat for 
the cottontail rabbit does not seem to be improving. This will be examined 
in more detail as the study progresses. 
► Pheasant populations may be limited significantly by winter food sup

ply and winter cover rather than by nesting cover on many CRP fields. 
For wildlife managers, this may neces itate introducing woody plants, herb 
species with persistent residues, and food plots as possible means to im
prove pheasant populations. 
► Mowing and haying during the drought of 1988 probably affected 

pheasants and meadowlarks and will most certainly impact pheasant nesting 
in 1989. The amount of damage, however, is not known and will require 
more data to quantify the impacts. 

Policy Implications. Thi study is attempting to quantify what common 
sense has told many working on farm bill legislation: more habitat will 
likely result in increased populations of game and nongame species. As 
data bases are developed and analyzed, evidence that the CRP is not only 
reducing the loss of our nation's soil resource but i also improving the 
habitat quality of our wildlife resources. Some obvious and not so obvious 
implications for future agricultural are: 
► Mechanisms and programs should be developed to ensure CRP

enrolled land that provides quality habitat for game and nongame species 
is protected even after the contracts expire. This is particularly important 
with the realization that habitat quality is enormously better than at initial 
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cnrolln1cnt and v. ill continue to impro\C. To permit CRP enrolled land to 
return lo agricultural production not only v.ould allov .. highly erodible land 
lo be cultivated, but it also \\Ould de troy the habitat lhat has been developed 
on those lands and \\i:lste tax dollar\ 
► Greater attention should be directed tov.·ard the development of 

shelter bell\, food plots and atLCndant areas. since the) would provide food 
and\\ inter co\cr. 'I'hcsc factors li1nll pheasant populations as much as nesting 
CO\Cr. Agriculturdl pohc) and regulattons that facilitate de\elopment of uch 
areas should be encouraged 
► Al present the stud) 1s not addressing tht:. impacts on wildlife and 

lish in r 1, crine and strcan1 en\ 1ronments onpo1nt-source pollut1on reduc
uon 1 a rnajor result of thL CRP and \\i 111 1n all likelihood greatly improve 
habit.ti l<Jr fish and ,,.,-ater dependent \Vildhfe \\tilhout quanufing these 
aspects of thL progrJ.111, it 1 d1ff1c.ult to a1 to v..hat extent the aquatic en 
, 11on1nent ts being impro\ed. Hov.ever It ts probably s1gn1ficant 1n cer
tain area~ of the countn The stud) al o doe not address the reduction 
ol pesticide runoff, v. h1ch would contribute to overall 1mprovement of the 
c1qua11c en, i ron1ncnt 

1'he ,ariou conscr,11tion practice ... used to achieve the goals of soil con
:--cr,ation in tht l n1ay affect different specie~ 1n different \\a)s 
,\gr 1cuhural co1n1nodtty producers and manager must be av.are of the dtf 
lcnng unpacts of the various practice\ on each pecie 
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21 
Implementing the Conservation 
Title: Effects on Wildlife 
Ann Robinson and Alfred Berner 

When the Conservation Title of the Food Security Act of 1985 became 
law, conservationists told the country that its provisions, if rigorously im
plemented , represented the opportunity to reduce soil erosion and improve 
water quality and wildlife populations (34). As implementation proceeds, 
the promise pales. The Title still deserves praise, but politics force com
promise and reduce big improvements to small incremental steps. 

To make definitive statements about the effects of conservation provi
sions on wildlife is premature. The Conservation Reserve Program (CRP) 
will be one of the most researched agricultural programs in history, but 
studies around the country are only beginning to provide data to indicate 
the program's actual influence. Impacts of the other provisions on wildlife 
are much more difficult to document and may never be thoroughly 
understood. Nevertheless, as the country enters the deci ion-making phase 
for the next farm bill, we must make ome educated guesses about effects 
of the conservation provisions based on the be t available knowledge. 

Changes in the Conservation Reserve Program 

As interest in CRP sign-ups has waned, the eligibility requirements have 
been modified in several ways to encourage participation. Erosion criteria 
have been reduced for tree planting contracts, and eliminated for planting 
filter strips along waterways or around wetlands. Cropped wetlands became 
eligible for the CRP in January 1989, in time for the eighth sign-up period , 
February 6-24. Through 1988, about 28.1 million acres had been approved 
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after seven sign-ups, with estimated annual soil savings of 574 million 
ton (45). 

The federal government pays half the cost of establishing cover, and 
ome states, notably Minnesota, Missouri, Maryland , and Ohio , fund ad

ditional cost-sharing, at least for some cover practices (CPs) in targeted 
areas. Participants can use 13 approved cover options, though not all may 
be available in every county (Table 1 ). Although the impact on wildlife 
varies by CP, wildlife u e in all cases will be enhanced by conversion 
from annual crops to less disturbed perennial habitats (Table 2). Despite 
the availability of a wide variety of CPs, a high percentage of CRP acres 
is in tame grasses and legumes (CP 1), which are easy and inexpensive 
to establish. Although the resulting grasslands have high wildlife values, 
the potential for harvesting during hay emergencies is also high, and hay
ing these lands considerably reduces their benefits to wildli fe (8, 9). 

Table 1. Cover practices allowed and established on Conservation Reserve 
Program acres through the seventh sign-up (45). 
Cover 

Practice 
Number 
CP 1 
CP 2 
CP 3 
CP 4 

CP 5 
CP 6 
CP 7 
CP 8 
CP 9 
CP 10 
CP 11 
CP 12 
CP 13 
SL 5 
WP1 
WP3 

Total 

Cover Practice Description 
Tame grasses and/or legumes 
Native grasses 
Trees (forestry) 
Wildlife plantings (any combination of trees, shrubs, 

forbs, grasses, legumes, or other vegetative 
cover) 

Field windbreaks 
Diversion 
Erosion control structures 
Grass waterways 
Shallow water areas for wildlife 
Existing grass and/or legumes 
Existing tree and/or shrub planting 
Annual wildlife food plot 
Filter strips 
Diversions (ACP) 
Structures (ACP) 
Waterways (ACP) 

Acreage 
Affected 

16,523,027 
7,205,398* 
1,680,700 
1,136,183 

5,531 
80,640 
37,446 
14,273 
2,570 

1,457,594 
74,858 

8,948 
29,650 

1 
1,606 

557 

28,258,982t 
• Reports from the field indicate that a number of native grass contracts have been 
changed to tame grasses. 

tThe total acres affected are 129,072 more than contracted because acres for 
CP 6, CP 7, CP 8, CP 9, SL 5, WP 1, and WP 3 are, 1n some cases, also being 
counted under the other CPs. 

Note: USDA statistics. 
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Native gras eeding (CP 2) are les popular becau e establishment costs 
are 2 to 3 time higher than for CP 1, and stands are more difficult to 
e tabli h. Native eedings, however, are more likely to remain than are 
the cheaper CP 1 mixtures after the 10-year contract expires. 

Planting tree and hrubs for cover and field windbreaks (CP 3, 4 , and 
5) provides many potential long-term benefit for erosion control and 
wildlife. Thi category al o offer substantial benefits for landowners as 
inve tment in timber and as protection of crop productivity. But intere t 
has been low becau e: (1) these practices are more costly and the cover 
i difficult to e tabli h ; (2) the landowner has to have a greater degree of 
commitment to permanence; and (3) landowners do not understand well 
the benefits of windbreaks for crop production'. 

Planting filter trip along waterways and around wetlands (CP 13) has 
great potential for improving water quality and fi heries. Stream ide (riparian 
zone) management has been identified a one of the most effective method 
of controlling land use impact on water quality (31, 32). Unfortunately, 
this option ha not been popular ( even though land does not have to be 
highly erodible to qualify) , in part becau e the number of actual acre that 
can be igned up i low- which mean the payment is low. 
1Brandle. J . B John~on, and T Akeson 1988 "Field Windbreaks Are They Effecuve?" Paper presented 
at the 43rd Annual Meeting, Soil and Water Conservation Society, Columbus. Ohio, 16 pp 

Table 2. Mean number of breeding birds and bird species per 100 acres 
observed using various farmland habitats in Illinois, 1957-1958 (17). 

Cover Types 

Corn 
Soybeans 
Fallow (plowed) 
Fallow with volunteer 
Oats 
Wheat 
Pasture (grazed) 
Pasture (ungrazed) 
Mixed hay 
Red clover 
Sweet clover 
Alfalfa 
Marshland 
Shrubland 
Forest with understory 
Forest without understory 

Breeding Birds 
Species Per 100 Acres 

3 no data 
3 no data 
0 0 

13 105 
10 113 
5 30 

17 113 
7 no data 

14 328 
10 210 
4 no data 
9 138 

18 no data 
17 no data 

no data no data 
no data no data 

All Birds 
Per 100 Acres 

66 
53 
86 

219 
178 
100 
219 
228 
408 
371 
381 
294 
595 
401 
215 
397 



IMPLEMENTING THE CONSERYAlDN TITLE EFFECTS ON WILDLIFE 299 

To recruit ubstantially more acres for cover practices that provide in
creased benefits to society, federal or state agencies are going to have to 
increase incentives (30).2 But even without increa ed incentives, wildlife 
advocate · and foresters' per onal contacts with landowners have proven 
effective in increasing landowners' willingness to plant trees or restore 
wetlands on CRP land (personal communication. Helbig, 1987; personal 
communication, Lange, 1987). Private organizations interested in preserv
ing wildlife (e.g .. Pheasants Forever, Quail Unlimited) should utilize this 
type of salesmanship more extensively. 

Di tribution of land enrolled 1n the CRP also has an important effect 
on the program's wildlife impacts. Sign-ups have been most numerous in 
the Great Plains states, in areas where land prices are depressed, and where 
planting pines 1s compatible with existing timber industry (Table 3). This 
1s not necessarily the be t distr1but1on for wildlife or other resource 
enhancements (8). Once again, to balance the distribution and thereby im
prove the resource benefits of the programs, increased incentives are needed, 
especially if grain prices continue to improve. The farm bill implementa
tion study being coordinated by the Conservation Foundation and the Soil 
and Water Conservation Society (SWCS) promises to shed light on many 
of these issues. 

The decision to relea e CRP lands for haying during the drought 1n 1988 
and again in 1989 represented a considerable setback for wildlife. The ex
tent of the damage is difficult to ascertain, though wildlifers around the 
country put in extra time last summer attempting to document the losses. 
This information eventually will be reported 1n the results of a survey of 
CRP acres from 32 states in five geographic regions, coordinated by the 
National Ecology Center in Colorado (15). In addition, research projects 
are underway in a number of states, including Iowa. Minnesota, Missouri, 
and Texas, to measure the direct tmpacts of CRP acreages and cover manage
ment on wildlife. 

Figures are not available on the number of CRP acres nationwide that 
were hayed. According to the Agricultural Stabilization and Conservation 
Service (ASCS), 2,236 counties in 43 states were declared drought coun
ties and offered the opportunity to hay commodity set-aside and CRP acres. 
(Water Bank acres in 191 counties in 11 states, as well as some state con
servation lands, also were opened .) Based on verbal reports, the ASCS 
expects that the data will show haying on CRP acres to be most active 1n 

2
Jahn . L R '"Re~pon~e~ Needed to Add re~~ New Opportumt,e!. m Agnculture/Wildhfe Progr.:um. .. Paper 

pre,ented at the National Farm 8111 Work.<.hop. November 1-1, 1988. Harper,, Ferry. We\t Virginia. 7 pp 
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the northern plains state , including the Dakotas and Minnesota (personal 
communication, Wright, 1989). 

To ju tify raids on our few wildlife lands, better protective mechanisms 
mu t be written into law and not left to administrative discretion. Under 
any ju tified hay emergency, the land retired under commodity control pro
gram must be utilized fir t. Only as a last resort should CRP acres be 
opened to haying or grazing. In the e extreme cases, guidelines for cutting 
date and procedures that are fair to farmers and to wildlife must be estab-
1 ished. In 1988, every rule to protect wildlife was relaxed or rescinded. 
Ironically, the destroyed habitat provided costly low-quality forage ( 48), 
which in some case was unusable because of pesticide residues ( 4). 

Prior to opening up CRP, USDA had opened up annual commodity
control acres in the Acreage Reserve Program (ARP) for haying and graz
ing, a has happened in all or part of the nation since 1984. Even though 

Table 3. Total acres enrolled in the Conservation Reserve Program in the 
United States by state through the seventh sign-_u_,__-'--4_5.L... ______ _ 

State 
Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Florida 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 

Acres 
Enrolled 

469,429 
24,701 

0 
174,490 
170,479 

1,748,117 
10 

724 
105,157 
570,801 

85 
714,307 
464,768 
259,700 

1,635,516 
2,385,453 

383,504 
87,809 
32,221 

9,668 
25 

152,752 
1,644,159 

583,445 
1,381 ,896 

State 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

Total 

Acres 
Enrolled 
2,264,770 
1,159,688 

2,343 
0 

364 
468,309 
47,174 

115,999 
2,175,123 

179,950 
1,017,301 

497,622 
71 ,205 

0 
227,289 

1,222,860 
379,468 

3,457,007 
227,359 

187 
58,518 

870,230 
553 

464,749 
222,606 

28,129,910 
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between 40 and 50 million ARP acres were available, cover on the ARP 
(though u ually required) was so scanty or nonexistent that it provided lit
tle value as forage. A a result, CRP acres were compromised. The deci
sion to allow haying longer than the originally allotted 30 days undoubted
ly magnified the negative impact on wildltfe and al o increased the poten
tial negative impact on some cost- hared cover plantings (8, 9). 

Thi series of events has recharged the call for a multiyear set-aside under 
ARP (20, 36, 42, 49). The grass-legume seedings required under such a 
program would yield multiple benefits-commodity control, better con
servation, and a strategic forage reserve for emergencies. The relatively 
inexpensive seeding of legumes or grass-legume mixes also would help 
farmers control weeds and insects, reduce the need for chemical pesticides, 
improve soil ttlth, and add nitrogen and organic matter to depleted soils. 

Sodbuster and Con ervation Compliance 

Sodbuster doe not allow commodity crop farming on previously un
disturbed highly erodible soils unless the land is farmed in such a way as 
to keep the erosion rate at or below the sot! loss tolerance or T level. Con
servation compliance, on the other hand, encourages conservation by re
quiring that farmers have a fully implemented conservation plan on their 
highly erodible croplands by 1995. In both cases farmers can lose their 
federal furm program benefits if they do not comply. 

Sodbuster's purpose is to discourage landowners from plowing up highly 
erodible land to produce commodity crops; 1t appltes to lands not planted 
to annually tilled crop in 1981-1985. If producers plow up grassland or 
woodland on highly erodible soils (with an exception for legumes 1n a rota
tion), they must have, and be implementing, a rigorous conservation plan 
on that land, designed to keep erosion at or below T. Estimates indicate 
that sodbuster has the potential to protect as many as 146 million acres 
of gras lands and 74 million acres of forests ( 43). 

Conservation compliance requires that farmers who produce commod1 
ty crops on highly erodible cropland must develop and start to implement 
an approved conservation plan by 1990 to remain eligible for most USDA 
farm program benefits; the plan must be fully operational by 1995. This 
provision affects about 118 to 144 million acres of cropland that are most 
subject to wind and water erosion ( 40, 43). 

Regulations that once required reducing soil loss to less than 2T now 
allow widespread use of SCS-approved plans for "alternative conservation 
systems" (ACSs) intended to "substantially" reduce soil loss. Permitted soil 
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lo ha no ceiling. Under the original regulations, ome land with severe 
ero ion would have had to be converted to pa ture or other uses. Present
ly, however, the e acre till will be cropped u ing primarily conservation 
tillage to reduce ero ion. Many of the acre will continue to erode at rates 
greater than 2T and till be eligible for farm program benefits (per onal 
communication, Daigle, 1988; 19, 47) . 

Sodbu ter probably will have a more positive impact than compliance 
on wildlife, becau e of more acreage and stricter requirements. Stringent 
rules for odbu ter hould prevent land u e change to row crop in some 
area , and even when the land i converted, hould encourage good ero-
ion control practice , which will help prevent nonpoint- ource pollution . 
Con idering the weakened rules, compliance by itself will provide few 

benefit for terrestrial wildlife pecie . By 1990, the Conservation Foun
dation/SWCS farm bill tudy, referred to earlier, hould provide ome 
valuable 1n ight into actual ero ion reduction re ulting from compliance. 
If terre trial wildlife doe benefit from compliance, it probably will re ult 
from the minor habitat enhancement offered by con ervation tillage and 
other conserving practice . 

Con ervation tillage (CT) include a range of technique that leave crop 
re idue on the land to protect oil from the forces of wind and water. The c 
practices have been gaining popularity ince the late 1970 , and con erva
tion compliance i providing a trong impetu for more widespread adop
tion . Some problem with no-till- the mo t extreme variation of con er
vation tillage- during the 1988 drought may di courage adoption, at lea t 
in the short run (14). In general, CT provide few advantage for terre trial 
wildlife, especially if it allow farmer to bring some marginal land ( teeper 
lope ) into row crop production . But studie have hown that no-till ha 

the potential for reducing or eliminating bird ne t di turbance in small 
grain and row crop (37). Warburton and Klim tra ( 46) found that no-till 
cornfield offer more food and cover than do conventionally tilled corn 
fields, leading to a greater diver ity of invertebrate pecie and a more table 
population of small mammals. 

Researchers in Iowa have que tioned ome of the e finding . Be t (10) 
suggests that some con ervation tillage field actually can be ecological 
death traps-areas that attract ne ting bird becau e of good early cover 
in crop re idue, but where breeding succe would be lower than in alter
native available habitats becau e of factors uch a planting operation or 
high herbicide u e. Another tudy found that no-till environment did not 

increase arthropod availability (3). 
The minimal di turbance of cover that accompanie no-till farming prob-
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abl) \\ 111 benefit \\ Jldltte to son1e extent. hut the increased use of herbicides 
that often accornpan1es c1· prdctices poses added risks co terrestrial and 
aqua11c species ( I, 46). Careful 1nanagcrnent can help. Chemical contarnina
t1on can be decreased in sC\Cral \\3) s-h} "knifing" the pesticide into the 
soil. splitting apphcauons, t1m1ng prc-en1ergence herbicides prior to nesting. 
and elecung le s toxic chcn1icals (/, 37) Some rov. crop farmers use lit
tle or no pcst1c1des, \\ ith a lo\\ -input CT \.anat1on knov. n as ndge-till. v., h1ch 
depends on cult1\at1on het\i,.een ro\\s to control \l,,ecds The trade-offs hc
tv,cen reduced chc1n1cal use and increased di::-.curbanlc ot potential nest 
Hes require Hl\C\t1gat1on. 

S0111c other soil consenation n1easures also can improve v.·ildlifc habitat 
on cropped acres (25, 28). hut the positi\.C impacts of soil conservation 
prac11ccs on \\ lldli fe arc for the most part secondary and highly dependent 
on the resuh,ng \Cgetati\.e cornposnion, structure. and location of cover 
(20) ,\gain. careful rnanagerncnt can 1n1pro\e the \\. ildlife benefits possi
ble frorn ero..,1on control structures and practices. If farmers arc a\\.are ot 
opportun1t1e:-. tor 1n1pnl\ 1ng terrestrial v, ildlitc habitat. son1c \\ ill select 
con,cr\.at1on practices lor the dual purpo,e ot controlling erosion and pro
\ 1d1ng hah11.1t (1/). 

()\er..111, changes 1n land u:-.c (e.g., ro\\ crop" to grc1ssland) ha\.C a far 
greater 1n1pact on hahnat qualll) than do changes in managcn1ent prac-
11ccs (28) Ilhno1.., data ,uppor1 this contention: bct\\.een 1967 and 1982. 
lannl.1nd ga111e har\est declined 46 percent, \\. hile cropland ·•adequate I) 
treated'' to control crO..,HJn increased 48 percent(//). Another Illinois stud) 
-,hov.cd that eight grassland bud species 1n the state declined b) 80 to 98 
percent bet\\Cen 195.._ and 1978 (/8). The dec1<l1ng factor fr)r this decline 
111 "ildhfc ,,a land u c change: the propnrt1on of cropland used for ro\\ 
crop!-. 1ncrea ... ed aln1ost , 0 pLrcent during the 20-)car penod. 

II \\1de prcad use of J\( \, s allO\\ed to ,tand. con1phancc \\Ill rc .. ult 
1n a ncghg1blc a111ount of d~ hl.i, land-use change to perennial CO\Cr. except 
1n th!! fr.·\, 1n!-.t.1nce<:; 1n \\ h1ch co1npl1ance still encourage:-. part1c1pat1on 1n 
the CRP In fact. LSI ),\'sex pre:-., purpose 1n \\Caken1ng the requ1rc111ent:-. 
tor con-,cnat1on plan, v,as to a\Old forcing farn1cr.... to change land u,e, 
n.:gardlcss of the en\ 1ron1nental 1111phcat1ons (35) 

Co111ph.in e probahl) \\ 111 contribute to \\ 1ldhfe hab11at prunanl} through 
11npm\ 1ng \\"ater qu.1ht) Consenauon cornphancc ,, 111 reduce ,cdunents 
.ind .1, o 1atcd pollutants that arc \\'3..,hcd or blO\\ n off cropland. thu 1n1 
pnl\ 1ng \\.tter 4uaht) .ind hahllat for fish and other .iquauc species l SDA 
ong1nalh cst11natcd that con cn.1t1on cornphancc could pre\ cnt about I 2 
hillton ton, of oil f rorn eroding oft fannl.1nd!-. e.ach )Car after 1995 l nder 
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pre ent rules, however, erosion reductions in the range of half to three
fourths of original predictions are probably more realistic. 

It is impos ible to calculate how much the amount of sediment being 
dumped into treams, lake , potholes, and rivers will be reduced as a result 
of compliance. But the e measure , along with erosion reductions resulting 
from the CRP, should bring much needed improvements in water quality 
and aquatic eco ystems. Soil particles degrade aquatic habitat while they 
are suspended in water and after settling out of it; in both cases, sediment 
harm aquatic life all along the food chain, from microscopic algae to 
valuable game fi sh (6, 12, 31, 39). For example, a study of fish population 
changes in Illinois identified exce sive siltation as a principal cause for 
the disappearance of native fish pecies (39). Siltation and turbidity have 
been major causes in reducing the abundance and diver ity of clam pecies, 
including fingernail clams, a widely distributed, important food ource for 
ducks and fish (13, 24). 

Sediments that are blown or wa hed off land frequently carry along 
nutrients such as nitrogen and phosphorus that otherwise are limited in 
aquatic systems. These nutrients cause one of the most eriou water quality 
problem , eutrophication-excessive nutrient enrichment of a body of water, 
ti.n1ulating high rates of biological productivity. Besides conveying nutrients, 

cropland runoff al o carrie pesticide and other contaminants to water
way and lakes. 

Reducing these inputs to already damaged stream or lake may not im
mediately result in improved fi hing. Many factors are involved , making 
the link between erosion reduction and fisheries difficult to pinpoint (31). 
One still mu t conclude, however, that policies that reduce erosion have 
great potential for improving fi h habitat. A tudy of Black Creek, in In
diana, found that erosion control measure had mea urable benefits for 
fish (29). Terraces or retention basins, designed to hold water on the land 
and direct it through a subsurface draining ystem, were quite effective 
in reducing sediment and phosphorus to the waterway. Conservation tillage 
was somewhat less effective, but still of significant benefit. Gras ed water
ways reduced the sediment and phosphoru entering the trearn but, becau e 
of their small total area, were not a effective a either terrace or conser
vation tillage in improving water quality. 

Swampbuster 

Under swampbuster, producers who drain wetlands to grow agricultural 
commodities after December 23, 1985, are not eligible for farm program 
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benefits. The loss of benefits applies not just to crops grown on the con
verted wetland, but on all land they farm. There is no minimum size for 
wetlands protected under this measure-one of swampbuster's prime benefits 
to wildlife but also a prime reason why it is so hotly contested. Swamp
buster protects as much as 5.1 million acres of wetlands that have a poten
tial for being converted to cropland (44). Unlike sodbuster and compliance, 
a conservation plan in no way affects eligibility for farm programs under 
swampbuster. 

Previou ly, farmers could include converted wetlands as part of their base 
acreage for USDA price support programs, which effectively provided a 
subsidy for converting wetlands to c ropland . In fact, under USDA's 
agricultural conservation programs, drainage was cost-shared well into the 
1970s. Nearly 90 percent of all wetland drainage can be attributed to 
agriculture, and many remaining marshes are slowly being filled in by farm 
run-off ( 41). 

Wetlands play a viral role in maintaining good surface and groundwater 
quality (2), thus improving fish habitat. Some fish species, including north
ern pike (Esox lucius), either depend on or use shallow, marshy wetlands 
for spawning (27). In Minnesota, where recreational fishing is an impor
tant industry, most of the state's minnow harvest, worth $30 million, comes 
from natural ponds and wetlands (personal communication , Hennagir, 1988) 
(33). Wetlands provide valuable habitat for many terrestrial species, most 
notably waterfowl, gras land birds, and muskrats (Onaatra zibethicus). The 
wetland environment-marshes dominated by grasses, sedges, and cattails
is one of the most productive for wildlife (38). These areas typically have 
breeding densities up to 13 times greater than grain crop fields (17). 

Swampbuster helps protect shallow, seasonal wetlands, sometimes called 
potholes, that provide an environment for high-protein foods for migrating 
waterfowl (23). The Prairie Pothole region, which has lost about half its 
wetland , once produced an estimated 15 million ducks annually but now 
produces only one-third that number, with drainage being the major reason 
for the decline (5). The continental populations of several duck species 
that nest in this region are at record low levels (personal communication, 
Hansen, 1989). 

Despite the obvious potential for saving wildlife habitat, enforcement 
of swampbuster remained largely nonexistent two years after passage by 
Congress (16, 22). By late 1987, only two producers in the entire United 
States were denied benefits for violating swampbuster provisions notwith
standing widespread reports that drainage was extensive and may actually 
have increased a a result of this measure. The U.S. Fish and Wildlife 
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Service (FWS) reported 346 potential swampbuster violations in North 
Dakota , South Dakota, and Minnesota during 1987 and 1988, but only three 
farmers in tho e states lost their agricultural subsidies. According to its 
own figures, ASCS granted over 80 percent of the 810 requests for com
menced conversion exemptions in these three state during the same time 
period 3. 

This situation has improved somewhat as a result of intensive interagen
cy training on wetlands and swampbuster and increasing familiarity with 
the law. Also, wildlife agencie and the National Wildlife Federation's Prairie 
Wetland Resource Center have pursued some of the most blatant viola
tions through informal appeals. 

Opposition continues to be fierce, especially in North Dakota . Many 
angry landowners, encouraged by drainage concerns (who have even sup
plied ign and run advertisements), have posted their land as off-limits 
to hunters until swampbuster is repealed . Several congressional hearings 
have been held to review wampbuster implementation and the need for 
the provision . Requested changes in the law include: (1) small wetlands 
and " nuisance spots" hould be exempted; (2) the penalties should be 
g raduated depending on the amount of acres drained , or the intent of the 
violation; and (3) the law should be repealed in favor of a " no-net-loss" 
policy. As of January 1989, the law has not been repealed or weakened 
though, as mentioned earlier, plans were fmalized to allow cropped wetlands 
into the CRP. 

Conservationi ts and wildlife proponents throughout the country also 
would like to see change in swampbuster (16) . The final rules, which 
came out September 17, 1987, in the Federal Register, were considered 
generally good for conservation. One regulatory provision of particular 
concern, however, is the " third party exemption" that waives sanctions 
if the wetland conver ion was carried out by someone other than the 
landowner or hi o r her agent. Wildlifer would like to see this exception 
eliminated o r modified because it provides continued opportunities for 
drainage districts and other public or quasi-public entities to drain, 
ometimes on farmers' behalf ( 8). Possibly the mo t controversial of the 

proposed changes would transfer primary respon ibility for enforcing the 
law to the FWS. Currently FWS is the principal investigator of violations 
and con ults with both ASCS and SCS concerning wetlands. Thus, FWS 
has the expertise to implement swampbuster without the political and pro-

3Turn n1 , A N . W Baron, and D. Nomsen " Swampbusle r lmplementat1on in orth Dakota , South 
Dakota and Minnesota " Paper presented at the 50th Midwest Fish and Wildlife Conference, Colum
bus, Ohio, 1988 12 pp 



IMPLEMENTING THE CONSERVA1DN TITLE: EFFECTS ON WILDLIFE 307 

fessional entanglements that plague ASCS. If the FWS were to establish 
the existence of a wampbuster violation, it would simply notify the ASCS 
county committee to withhold benefits from the violator. 

Two other proposed modifications that would make the law more effec
tive are to make the act of conversion itself the violation and to provide 
an appeals process for third parties. Under current law, a violation occurs 
not when land is drained but when the converted wetland 1s planted to a 
commodity crop- defined as any crop that requires annual tilling of the 
soil. This diminishes the law's effectiveness in a number of ways. For 
example, a farmer can convert wetlands and then plant crops in only those 
years when commodity prices are high, or when he or she does not intend 
to apply for agricultural subsidies. In other years, the farmer can hay con
verted wetlands without Jeopardizing benefits. Also, the additional hay land 
this provides allows other haylands that are not covered under swampbuster 
or sodbu ter to be converted to commodity crops without los ing hay pro
duction and allows an increase in acres planted to commodities The crop
ping requirement creates an administrative nightn1are for those who are 
charged with mon1tor1ng the planting status of wetlands converted after 
the 1985 deadline. 

An informal administrative appeals process for nonproducers 1s needed 
as well. A producer has the right to appeal if he or she 1s denied benefits 
under the lav.. But no channel exists whereby a third party can request recon
sideration of a dec1s1on allowing drainage. Informal appeals have been made 
to USDA, resulting in the reversal of several decisions made by county 
and state ASCS committees The agency, however, is not obligated to con
sider informal appeals of this nature Moreover, attendant to this problem, 
third parties cannot be present at appeal hearings unless the landowner 
consents. 

Conclusions 

Preserving our wildlife heritage was a goal that Congress specifically 
mandated 1n the Food Security Act of 1985. Outdoor enthusiasts, particularly 
w!ldlifers, are aware of the impacts that agriculture has had on natural 
resources. As a result, this constituency will continue to be involved 1n 
the farm policy debate, along with those whose primary concerns are to 
maintain productive soils and drinkable water. 

The Conservation Title was designed pr1manly to make agricultural pro
grams more consistent with the need for a quality environment. Its prov1-
s1ons are an important first step 1n solving many serious resource problems 
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in the nation' countryside. Reform is inevitably slow and will require con
tinuing public upport to provide incentives for tewardship, education about 
the rea on for change, and training in new technique and approaches. 

The ultimate re ponsibility for implementing the conservation provisions 
re t with farmer . Unfortunately, an integral link to the farmer, and thus 
to implementing reform -state and local-level ASCS committees-is often 

forgotten. 
Congre pa es law and top administrators in the agencies within USDA 

make the rule , in consultation with many intere ts, but much of the day
to-day admini tration of program is left to ASCS committees. As with 
all farm act ince 1947, the only voting members of the e committees are 
landowner and producer who are eligible to participate in commodity 
programs. The ecretary of agriculture appoints a three-member commit
tee for each tate. In each county, the eligible producer elect a maximum 
of three local comrruttee of three member each. Members of the elected 
local committee then elect county committee . 

The e farmer make many deci ions that affect the di tribution of large 
amounts of money provided by the taxpaying public. Usually, ASCS com
mittees have been o concerned with i sues uch as weed control and con
venience for their farmer constituents that they have completely neglected 
the "conservation" portion of their charge (7, 21). Committee members 
receive little or no training, and the mechani ms to hold them accountable 

to the public are weak. 
De pite the large urns of money involved and the enormou impacts 

that USDA program have on natural resource , the 1985 farm bill ha no 
provision for voting input from natural re ource profe ionals (soil, water, 
and wildlife) and other interested partie . Though committees may "con-
ult" with such intere ts, the committee are not obligated to use the 

information. 
Steps must be taken to include biologist , oil con ervationi ts, or other 

con ervation-oriented per on as voting member on ASCS committee . 
In addition, ASCS hould take more respon ibility for educating its agents 
at every level about the impacts of agricultural practice on soils, water 
quality, and wildlife. The e committees also mu t be made more account-

able for their decision . 
The conservation provision repre ent a significant improvement in farm 

policy in relation to natural re ource , but the detrimental a pects of some 
ongoing farm program and the way they are admini tered till work again t 
con ervation. Much of the Con ervation Title' potential i being lost, along 
with a great deal of soil and wildlife, a well as goodwill from con erva-
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tioni ts and nonfarm taxpayers. As we look to the next farm bill , we must 
work together to preserve and build on the gains represented by CRP, sod
buster, conservation compliance, and swampbuster. 

REFERENCES CITED 

1. Baker, J. L., and J M. Laflen. 1983. Water quality consequences of conservation 
tillage. Journal of Soil and Water Conservation 38(3): 186-193. 

2. Bardecki, M. 1984. What value wetlands? Journal of Soil and Water Conservation 
39(3): 166-169. 

3. Basore, N. S., L.B. Best, and J. B. Wooley, Jr. 1987. Arthropod availability 1n no
llllage fields. Wildlife Society Bulletin 15 : 229-233. 

4. Becker, R. L ., B. R. Durgan, and J. L . Gunsolus . 1988. Grazing a hay harvest on 
herbicide treated CRP or set aside acres released 1n response to drought. Un1vers1ty 
of Minnesota Extension, St. Paul. 2 pp. 

5 Bell rose, F. 1980. Ducks, geese, and swans of North Arnerica. Wildlife Management 
Institute, Washington, D.C. 495 pp. 

6. Berkman, H. E., and C. R. Rabeni. 1987. Effects of siltation on stream fish com
munities. Environmental Biology of Fishes 18(4): 285-294. 

7. Berner, A. H. 1984. Federal land retirement programs. A land management albatross. 
Transactions, North Amen can W 1ldlife Natural Resources Conference 49: 118-131 . 

8. Berner, A. H. 1988a. The 1985 farm act and its implications for wildlife. In W. J . 
Chandler and L Labate [editors] Audubon Wildlife Report 1988/1989. The National 
Audubon Society, New York, New York. pp . 437-465. 

9. Berner, A. H. 1988b. Federal pheasants-impact of federal agricultural programs 
on pheasant habitat, 1934-1985. In D . L . Hallett, W . R. Edwards, and G. Y. Burger 
[editors] Pheasants: Symptoms of Wildlife Problems on Agricultural Lands. North Cen
tral Secuon of the Wildlife Society, Bloomington, Indiana . pp . 45-93. 

10. Best, L . B. 1986. Conservation tillage: Ecological traps for nesting birds? Wildlife 
Society Bulletin 14: 308-317. 

11. Brady, S. J ., and R. Hamilton. 1988. Wildlife opportun1t1es within federal agricultural 
programs. In D. L . Hallett, W. R. Edwards, and G. V. Burger [editors] Pheasants: 
Symptoms of Wildlife Problems on Agricultural Lands. North Central Section of the 
Wildlife Society, Bloomington, Indiana. pp. 95-109. 

12. Clark, E. H ., J. A . Haverkamp, and W. Chapman. 1985. Eroding soils: The off-farm 
impacts. The Conservation Foundation , Washington, D.C. 241 pp 

13 . Eilts, M. M . 1936. Erosion silt as a factor in aquatic environments. Ecology 17(1): 
29-41. 

14. Fee, R. 1988. Don't count no-till com out. Successful Farming 86(14). 46. 
15. Farmer, A. H., R. L. Hays, and R. P. Webb. 1988. Effects of the Conservation Reserve 

Program on wildlife habitat: A cooperative monitoring study. Transactions, North 
American Wildlife Natural Resource Conference 53: 232-238. 

16. Goldman-Carter, J . L. 1988. Effects of swarnpbuster implementation 011 soil, water 
and wildlife resources. Transactions , North Amencan Wtldlife Natural Resource Con
ference 53: 249-262. 

17 Graber, R. R., and J. W. Graber. 1963. A con1parative study of bird populations in 
ll!inois-1<)()6 and l95(rJ958. Illinois Narural History Survey BuUet1n 28(3): 383-528 

18. Graber, J . W. , and R. R. Graber. 1983. The declining grassland birds. Illino1s Narural 
History Survey No. 227. Champaign, Illino1s. 4 pp. 



310 ANN ROBINSON AND ALFRED BERNER 

19 Gulhford, J B 1988. Statemenr of Iowa Department of Agnculture and Land Steward
ship before Senate Subcommitree on Conservation, Credit and Rural Development, 
Augusr 9. U S. Senate, Washington, D.C. 4 pp 

20 Harmon, K. W 1974. Do 1ncent1ves to prorect soil and water benefit fish and wildlife? 
Soil Conservatton Society of America, Syracuse. New York. 10 pp. 

21 Harmon, K W., and M M. Nelson. 1973. Wildlife and sot! conservation in land 
retirernent programs Wildltfe Society Bullelln 1. 28-38. 

22 Jones. L A. 1988. Implementing S}11ampbusrer A view. Journal of Soil and Water 
Conservatton 43(1): 30. 

23. Lambertson. R. E. 1988 Tesumon)- of Assistant Director for Fish and Wildlife Enhance-
1nent, US. Fish and Wildlife Service, before Senate Com,n1ttee on Agnculrure, Sub
commuree on Conservation and Forestr'r, concerning rhe 1985 Food Secunl\ Act, March 
24 U .S Senate, Washington, D.C 6 pp. 

24 Lewis, J. B. 1984 The effect of substrate on burrOH-'1ng 1n Jreshivater mussels 
(Un1on1dae) Canadian Journal of Zoology 62. 2,023-2,025 

25 Lines, I. L .. and C J Perry 1978 A numencal •,vildlife habttar evaluation procedure 
Transacl!ons. North American Wildlife Natural Resources Conference 43 284-30 l. 

26 McSweeny, W. T .. and R. A Kramer 1986. 17ze integration of farm programs for 
ach1ev1ng soil conservaflon and nonpoint pollution control ob;ectlves Land Economics 
62(2) · 159-173. 

27 Minnesota Department of atural Resources . 1988 Muskie and northern pike· Min
nesota's big-game fish D1v1s1on of Fish and W1ldltfe , Section of F1shenes. St. Paul. 
Minnesota. 15 pp 

28 M1ranowsk1, R J , and R Bender. 1982 ln1pac1 of erosion control poltc1es on }vi!dhfe 
hab1ta1 on private lands Journal of Soil and Water Conservation 37(5) 228-291 

29 Morrison, J 1982 Environmental impacr of land u~e on li'ater qua/if): Black Creek 
Pro;ecr executive surn,narv Allen County Soil and Water Conservation District. 
Indiana, 22 pp. 

30 Mos<; , S. 1988 Sraternent of President of Nat1011al Assoc1at1on of Foresters, before 
Subcommittee on Agricultural Research and Forestry and General Legislation of the 
Senate Agriculture Con1m11tee, March 24 U .S Senate, Wa h1ngton, D.C 8 pp 

31 PaJak, P 1988 Fisheries ,nanage,nent. Developing a strategy/or rhe M1bvaukee River 
Basin. W1scons1n Department of Natural Resources Report , Milwaukee. 19 pp. 

32 Perry, J , N H. Troelstrup, Jr , W. Bartodziej. and T . Wilton 1988 Risks to sur
face ivarer qualttv 1n rhe Lanesboro ivatershed · Southeasrern Minnesota. Staff Paper. 
Department of Forest Resources, Un1vers1ty of Minne ota. St. Paul 112 pp. 

33 Peterson, D. L ., and F A. Hennagir 1980. M11111esota Live baa industry assessment 
studv Inve t1gat1on Report No 367. Minnesota Department of Natural Re ources. 
D1vis1on of Fish and W tldltfe, Section of F1 heries, St. Paul. 75 pp. 

34. Robinson, A Y. 1987. Savu1g soil and wildlife The pron11se of the Fann Acr's con
servation rale. Izaak Walton League of America. M1nneapolts. Minne ota. 57 pp. 

35 Robinson, A Y 1988 /rnplementarion of conservation co,npliance: bnplicar1ons for 
soil, ivater and ivtld!tfe. Transactions. North American Wildlife Natural Resources 
Conference 53 · 2 10 221. 

36 Robinson, A Y 1988. U.S. needs better forage resen•e. News-Gazette, Champaign. 
Illinois 137( 17)· 2A 

37 Rodgers, R. D .. and J. B Wooley 1983 Conservation tillage in1pacrs on wildlife. 
Journal of Sotl and Water Conservation 38(3). 212-213 . 



IMPLEMENTING THE CONSERVATON TITLE: EFFECTS ON WILDLIFE 31l 

38. Schitoskey, F., Jr. , and R. L . Linder. 1978. Use ofweTlands by upland wildlife In 
P. R. Greson, J. R. Clark, and J .E. Clark [editors] WeTland FuncTions and Values: 
The STaTe of Our UndersTanding Amencan Water Resources Assoc1at1on, M1nneapol1s, 
Minnesota . pp . 307-31 I. 

39. Smith. P. W . 1971. Illinois strea,ns. A class1ficat1on based on Their fishes and an 
analysis of facTors responsible for disappearance of naTive species. Biological Notes 
No. 76. Illinois Natural History Survey, Springfield. 14 pp. 

40. Soil and Water Conservation Society. l 988. ConservaTion Tillage on the rise. Journal 
of Soil and Water Conservation 43(6): 47. 

41. Stanley. G. 1987. The good old days are coining back. Outdoor America 52(2): 8-11 
42. U S Congressional Record 1988. Farm ConservaT1011 and WaTer Protection Act 

134(146). 
43. U.S. Department of Agriculture. 1987. Environ,nental assess,nenT for highly erodible 

land conservation provisions of the Food Security AcT of 1985. Washington, D.C. 46 pp. 
44. U.S. Department of Agriculture. 1987. Environ,nental assess,nenT and final regulatory 

in1pact and flexib1hry analyses for the wetland conservatton provisions of The Food 
Securif) Act of 1985. Soil Conservation Service, Washington, D.C. 62 pp. 

45. U.S. Department of Agnculture. 1989. Conservation Reserve Program staTisTics. Con
servation and Environmental Protection D1v1sion, Agriculture Stabilization and Con
ervat1on Service, Washington, D.C. 10 pp. 

46. Warburton, D. B , and W. D . Klimstra . 1984 Wildlife uses of no-till and conven
tionally tilled com fields. Journal of Soll and Water Conservation 39(5). 327-330. 

47. Ward , J ., and T . Kuhnle 1988. USDA policies undercut conservation aims State
ment of Natural Resources Defense Council before the Senate Committee on 
Agriculture, Nutrition and Forestry , Subcommittee on Nutnt1on and Investigations 
U.S Senate, Washington, D.C. 8 pp . 

48 Webb Pubhshmg. 1988. CRP hay tests show poor qualiry resulrs. The Farmer 106(13)· 
12. 

49. Wildh fe Management Institute. 1988. Establishing a strategic forage reserve fact sheer 
Washington , D.C. 2 pp. 





Future Policy Needs After 
the Conservation Title of 
the Food Security Act 
of 1985 





22 
Future Policy Needs for 
Soil Conservation: 
The Soil Conservation 
Service Perspective 
R. Mack Gray 

In 1985 the Soil Conservation Service (SCS) celebrated its 50th birth
day. The 1930s had set the philosophical tone that would guide conserva
tion efforts for half a century. President Franklin Roosevelt endorsed changes 
that would "broaden present adjustment operations so as to give farmers 
increasing incentives for conservation and efficient use of the nation's soil 
resources" (3). 

The primary impetus for increased emphasis on soil conservation was 
to be focused not in Washington but at state and local levels. Indeed, the 
Soil Conservation Act of 1935 required SCS to confine its work to "states 
that pas ed laws of their own establishing a suitable soil conservation policy" 
(3). Thu the stage was set for formation of the conservation districts and 
the foundation of 50 years of conservation policy in the U.S. 

Quoting Kirkendall: "[It was] assumed that a program to modify land 
use practices could be made effective only if farmers cooperated volun
tarily. Thus, the suggested statute was drawn in such a way that it provided 
machinery which could be used by the farmers after they had been educated 
in the need to act. Little compulsion was to be involved" (3). 

Treatment of the con ervation districts, too, exhibited this "helping hand" 
philo:,ophy. H istorically, the SCS "has been most reluctant to use coercive 
mea ures either in establishing the original framework of specific district 
obligations or in keeping the districts to their commitments" ( 4). 

Early on, the type of assistance SCS rendered was in the form of 
demonstration projects on individual farms. SCS provided necessary 
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re ources, including labor from SCS-operated CCC camp , Emergency Con
servation Work camp , and "laborer recruited from local relief roll " (5). 
With the formation of the di tricts beginning in 1937, demon tration proj
ect were pha ed out and were totally eliminated by 1945. 

Our current form of con ervation technical as i tance (CTA) replaced 
the demon tration project . SCS's ba ic tenets which remained unchanged 
for five decades were (a) to a i t individual directly via trained techni
cian , (b) to depend on the land u er to make ound con ervation deci-
ion , (c) to maintain high technical tandard , and (d) to have comprehen 1ve 

approache to con ervation planning (7). Although CTA ha hrunk in 
relative importance in SCS, becau e of the addition of other program , it 
remain the foundation of USDA'. con ervation activitie . CTA expenditures 

in 1985 were $365 million . 
In um, the voluntary philo ophy embraced in 1935 wa firmly entrenched 

by 1985. Re ource owner were exhorted by rea on other than decree. 
Reliance on moral uasion and information di emination campaign formed 
the corner tone of CTA, aided by ACP co t- haring. 

Wa it effective? A in every public program, CTA has it admirer and 
detractor . Proponents of the y tern within the con ervation community 
point to e timate of reduced ero ion, while critic point to e timate of 

ero 10n remaining. 
The debate over whether the cup i half empty or half full wa exacer

bated by the Malthu ian " carcity care" of the 1970 . Thi debate re ulted 
in pa age of the Re ources Con ervation Act (RCA) in 1977. The term 
"cro -compliance" began to emerge in the debate urround1ng RCA . 
Cro -compliance-requiring tho e receiving USDA farm program benefits 
to practice con ervation management-wa considered in the fir t attonal 
Con ervation Program ( CP) but wa di carded, de p1te the fact that a 
1979 RCA public opinion pol1 howed that 75 percent of tho e surveyed 
thought cro -compliance hould be required (6). 

Cro -compliance wa not con idered in the econd CP either becau e 
the 1985 FSA made it redundant. In the 1985 farm btll, cro -comphance
now called con ervation compliance-became a maJor i sue and a maJor 
FSA pro\i ion. An unu ual coalition of environmental, con ervat1on. and 
other group fa hioned the idea of con ervation compliance into law. along 
v. ith odbu ter, \vamp bu ter, and the con ervat1on re erve 

To illu trate the clarity of my cry tal ball 1n tho e day (and probably 
no\l;ada)- . too). I have been correct!} quoted as aying that if anyone had 
told me on . ev. Year· da)-. 1985. that \l;e'd have cro -compliance by 
Chr1 tma . I v.·ould ha\e aid that the1 had lo t their mind! 
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In three short years, FSA already has changed the way we do business 
in SCS. Conservation compliance called for about 800,000 conservation 
plans to be written by January 1, 1990. Wetland determinations were need
ed on an unknown number of acres. Highly erodible land (HEL) deter
minations already have been made on about 94 percent of the hjghly erodible 
acres. The new workload was undertaken , however, with the program 
delivery and institutional structure that existed prior to FSA. Our success 
in meeting the FSA workload stems from the viability of that structure (the 
districts playing a key role aided by the SCS staff in the field). 

There are some reasons for concern, however, as we look down the road. 
FSA has been hailed as the most significant expression of conservation 
policy since Pinchot and Muir-and particularly since the establishment 
of SCS in 1935. But is it appropriate? Is it too much? Is it too little? Are 
modifications needed? 

The Context of Conservation Policy 

Conservation policy must be viewed as part of a system-a system of 
agricultural policy; a system of national economic, social, and environ
mental policy; and a system of foreign policy. These systems themselves 
exi t at the pleasure of an overall system of law and custom. Conservation 
policy does not drive, but is driven by these systems. We need, then , to 
look at conservation programs not because it is intrinsically "good" (though 
conservatiorusts think it is) but because it has a positive supporting role 
in the larger scheme. 

Why conservation? Ciriacy-Wantrup wrote that conservation is a redirec
tion of resource use toward the future (1). Conservationists and students 
of conservation policy are, by necessity, future oriented. To be viable, con-
ervation policy must be compatible with other policy objectives and do 

one of two things. It must show immediate results, or it must show con
gress that voters are happy with long-term results. The nature of natural 
resource use precludes the former. The swift debate attending FSA is 
evidence that conservation policy is perceived to be popular with the voters. 
That popularity stems from a notion of context- how policy fi ts the total 
system. 

Discussion on future policy needs stems from our interpretation of 
systemic conditions. Policy, after all , is the bridge between what is and 
what should be. Conservation policy either influences or is influenced by 
the resource base, trade policy, structure of the agricultural sector, and 
technology. 
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Resources. In 1982, SCS estimated that the private land base included 
394 million acres of forest land, 405 million acre of rangeland, and 133 
million acres of pastureland . Of the e, an e timated 153 million acres could 
rea onabl y be converted to cropland hould the need arise. Existing cropland 
was tagged at 421 million acre , making 574 million acre available (8). 

Cropland use in 1988 wa about 328 million acre (9). The most 
pe simistic cenario developed for the econd RCA appraisal indicates a 
need fo r only 345 million cropland acre in 50 years. The probable need 
may be fewer than 300 million acre , po sibly under 250 million (13). 
Although these figure are arguable, the relative magnitudes can lead to 
only one conclusion: we are not about to run out of land . 

Physical surplus a 1de, economic over upply may be a different matter. 
If the need ar1 e , the la t acre of the 560 million that goe into production 
will be an expen 1ve one indeed- the point being that ignificant increa es 
1n demand mu t occur g iven current upply condition before any of the 
excess cropland ba e need be tilled . 

Therefore, in the context of re ource availability, a hortfall in the cropland 
base will not be of overriding concern in forming future conservation 
polic1es. Thi i a rever al of the "fencerow-to-fencerow" attitude of the 
1970s that accelerated public intere t in con ervat1on and re ulted in the 
RCA in 1977. 

Larry Libby, chairman of the Department of Food and Re ource 
Economics, Univer ity of Flo rida, ays that con ervation i , and should 
be, a national concern becau e the co t of being wrong about our e timates 
of resource needs 1 exceedingly high. His criterion i - and I agree-that 
spending a fraction of national income to protect re ource productivity i 
worthwhile a long as there is a chance of running out of productive capacity, 
irrespective of how mall that probability may be. He ee con ervation 
as a sort of national insurance policy. I think thi i a sound and rea onable 
way to look at the que tion of conservation as a ba i for maintaining future 
productive capacity. 

Farm Inco,ne. The 1985 Food Security Act continued the half-century 
tradition of income tran fer to the farm sector. Mo t likely, tran fer will 
continue, though possibly in different form and magnitude than today. A 
we near the opening debates on the 1990 farm bill , we hear more and more 
about "decoupling," along with a tated policy of eliminating tho e ub
sidies that "distort" global trade. Conservation policy mu t be established 
in the context of basic agricultural policie that are likely to be in place 
at the time the conservation policie are introduced. 
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For example, with the present system, the size of the transfer payment 
depends on maintaining farmers' base for program crops. In 1996, the first 
CRP contracts will expire. Under present rules a farmer must break out 
this land and plant it to a program crop to protect his or her base. The 
implication for conservation policy are significant. Obviously, a producer 
will not leave the land out of production if it causes a loss in base. 

Technology. One reason many are blase about resources is our implied 
reliance on technology to forestall the limits of scarcity. Good arguments 
a re made on both sides, however, I lean toward the high tech future. There 
is technology awaiting adoption that could increase yields significantly by 
the year 2000 (2). My view of technical advance stems from public percep
tion of a loss of our competitive edge in the global marketplace. The desire 
to regain that edge will foster a public policy environment conducive to 
rapid technological advance. 

In this context , future conservation policies will have to be flexible enough 
to deal with rapidly changing physical and biological production processes. 
Policy itself will have to be high tech. 

Trade and Budget Policy. Today's conservation policy operates in the arena 
of trade and budget deficits. Because these issues are of major concern, 
the issue at hand for conservation policy will be the means that policymakers 
use to ameliorate the defic its. The Export Enhancement Program (EEP) 
is one such tool . 

Currently, EEP is drawing down stocks and may become unpopular with 
consumers as stocks dimini h and consumer prices increase. Conceivably, 
trade deficits could become so ala rmingly high as to promote production 
enhancement polic ies. A hypothetical example with serious consequences 
for conservation policy would be to release CRP land into production. But 
some serious implications of trade defic its for conservation policy can be 
hypothesized , even without going to such extremes. 

T he budget deficit and associated polic ies will affect conservation policy. 
One method may be to decrease federa l conservation spending. More sub
tle and ultimately more important may be federal monetary policies and 
their effects on capital and interest. Conservation policy resides in the en
vironment c reated by the capital available to agricultura l production and 
infrastructure and the industries that support them. 

Structure of the Production Sector. Farin size and tenure like ly will con
tinue to influence conservation policy. Despite 50 years of income transfers 
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into the agricultural ector and recurring images of the di appearing fami
ly farm, farm continue to become fewer and larger. This trend will likely 
continue, which ha real implications for the use of inputs and any possi
ble move toward a low-input, ustainable agriculture. 

The e tructural change in agriculture imply some change in the 
behavioral a pects of farm management. Manager incentives on a large 
corporate farm are different from those of an owaer/operator of a small 
farm. The con ervation ethic may be meaningless to a manager unles "con-
ervation" omehow i woven into profits. 

Farm ize will play a role in future con ervation policy. The economic 
efficiency implications of economie of size and scale, land-labor-capital
management ratio , and variability of land capes under ingle decision
maker control, hould be con idered when designing and implementing 
policie and policy in truments. A firm that control large amounts of land 
and capital will re pond to a given et of policy instruments differently 
than , ay, a mall farm operating in a limited financial environment. For 
effective re ult , policie have to be tailored to firm ' economic and natural 
re ource setting . 

Environment. Some ay that John Muir wa one of the fir t environmen
tali ts and Gifford Pinchot wa the fir t con ervationi t, but the two con
cept have alway been cou in . Over the years each idea has expanded 
to include ome aspects of the other. The FSA debate aw environmen
tali ts and con ervationi t forming coalition that in large part are respon
sible for its pas age. Con ervationi ts and environmentali t found base 
for cooperation in one law. 

In discussing con ervation policy in the future , we mu t remember that 
it will be virtually in eparable from agricultural and environmental policy. 
After all, the va t majority of the land cape i compo ed of nonfederal , 
privately owned rural land . Conservation policy that impact the land will 
have environmental and economic implication , ome of which may well 
be unintended. 

Some of the key environmental i ue that will affect future con erva
tion policy include water quality (particularly groundwater), ero ion' off
site effects, wildlife habitat , global warming, and energy. Tho e of u in 
the conservation/exten ion/re earch/policy arena find these i ues familiar. 
Some of them already have been integrated into con ervation policy, and 
some are waiting in the wing for public perception to grow. 

The i sue of water quality is here and will be around a long time. It will 
be one of the major issues impacting the conservation title of the 1990 farm 
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bill. Press exposure on the rudimentary knowledge we have of water quality 
has served to make additional legislative response very likely. In fact, the 
USDA already has made a policy response. The second national conser
vation program has raised the water quality objective to the co-equal of 
e rosion control (12). 

The impact of actual and potential contamination of groundwater by 
agricultural pollutants may well be one of the most discussed and debated 
elements of conservation policy in the 1990 farm bill. The public associates 
groundwater with drinking water and is afraid of the potential health ef
fects that are discussed, almost daily, in the media. The electorate responds 
to fear, and the elected respond to the electorate, irrespective of science. 

Off-Site Effects. A major portion of the water quality problem is sedi
ment-which is also a large part of the off-site problem. Other potential 
off-site effects include chemicals, animal waste, salts (salinity), and air pollu
tion (dust). Future policy and policy instruments will be developed with 
an eye toward these types of impacts. 

Habitat. Of the many environmental benefits produced by wetlands, the 
most significant are their wildlife habitat features. Congress recognized 
this, and it resulted in the swampbuster provision of the FSA. CRP also 
resulted in habitat improvement. Interactions between conservation activities 
and habitat will continue to impact policy formation. 

Energy. Sooner or later, the issue of energy will become problematic 
once again. What it means for conservation is not clear. One land-related 
aspect of energy scarcity may be land used in the production of biomass 
or grain for ethanol . But production of grain and production of ethanol 
are themselves energy-intensive processes. 

Fossil fuel scarcity should stin1ulate more land-intensive production from 
both the demand side and the supply side because such scarcity would in
crease ethanol demand. On the supply side, fuel price increases would favor 
grain production that leans toward being more land-intensive and less energy
intensive. This result runs counter to the excess capacity arguments presented 
earlier. We may be arguing a future that requires more, not less, c ropland . 
In this case, Libby's national insurance concept may be of particular 
importance. 

Policy Context in Summary. Because policy is the tool intended to turn 
the current situation into the desired situation, we must consider that desired 
situation-social objectives. First, where are we now? 

The food ecurity issue in the U.S. is not a major concern today. This 
i , of course, not true worldwide, but food shortage, in most places, is 
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a problem of di tribution rather than production. Future trends seem to 
be like the pre ent, which is excess capacity. 

The food security is ue that Libby raise remains, however. Po itive risk 
i a ociated with the trend projections. The i sue become whether 
resource unneeded now should be re erved for the future, and the oppor
tunity cost of that preservation. As a society we have a responsibility to 
provide insurance for future generations. What is a rea onable amount of 
in urance to carry? 

During the ame period that concern for food security has been on the 
decline, concern for the environmental condition as ociated with agriculture 
ha been on the ri e. In fact, future farm bill will distinguish le and 
le among income, con ervation, and environmental instruments. They 
will (or should) be integrated to meet the multiple objectives of ociety. 

The launch platform for future con ervation policy appears to be exce s 
capacity, environmental concern, and income tran fer to the farm ector. 
Given thi context, ome speculation may be made on the path of future 
conservation policy. 

Future Policy Need 

If I had been talking about future conservation policy need in 1984 (and 
I probably wa ), I would like to think that my conclu ions would have looked 
a lot like Title XII of FSA. My plea would have been, "Give u the e new 
tools, and we can move a long way toward olving our problem ." I do 
believe that FSA will go a long way toward that end. Since FSA became 
law, it ha undergone continual interpretation as we have developed the 
regulations and implemented the act. Even now, everal bill relating to 
Title XII are being considered. Mo t relate to amending the conservation 
reserve provi ion . Some are concerned about extending the authority to 
include more acres, while others are de igned to broaden the intent of the 
program beyond highly erodible land . 

Carrots and Sticks. Our 50-year tradition of voluntary compliance re
mains firmly entrenched. Voluntary compliance remain our only tool on 
eroding land that does not meet the highly erodible land (HEL) criteria 
for conservation compliance. Voluntarism ha its roots in the ethical dimen
sions of the conservation movement' early days. But one weakne of thi 
approach is its failure to addres the questions of who benefits and who 
pays. The individual landowner can't capture many of the tangible benefit 
society reaps from erosion reduction. To the extent that voluntari m work , 
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society gains while the farmer pays the bill. To the extent that voluntarism 
fails, society's loss may be the farmer's gain, if the foregone erosion reduc
tion would otherwise have entailed real cost to the farmer. 

Conservation compliance, too, has its roots in ethics and social values. 
The 1979 RCA public opinion poll showed an overwhelming majority of 
respondents thought that subsidizing erosive production practices was 
"wrong." This idea permeated the system to emerge as conservation com
pliance. We now have a policy that ties farm program benefits to steward
ship of the land. The stick is the threat of program benefit denial. It applies 
to annual crops grown on HEL , a large but not total subset of the national 
erosion problem. 

As we move into the next decade we face several problems with com
pliance. Two concerns threaten the viability of this instrument of policy-one 
economic, one political. First, many analysts are predicting that market 
prices and target prices eventually will converge, thereby eliminating defi
ciency payments. This would eliminate a major source of USDA program 
benefits. Target prices ratchet downward each year. Second, a major trade 
policy objective is to eliminate all farm subsidies by the year 2000. Should 
this happen, incentives will have to be developed for the compliance con
cept to be effective, even though FmHA loans, crop insurance, and disaster 
payments are sti ll covered. Voluntarism will continue to play a major role 
in conservation policy. 

Barring these two events, an additional threat to conservation efforts could 
be another short cycle of high prices and "fencerow-to-fencerow" farm
ing. During the 1970s, land in production (cropland used for crops} ex
panded by 50 1nillion acres. It is now on the decline-328 million acres 
in 1988, the least since 1910. Tying conservation benefits to the existence 
and viability of farm programs will not assure achievement of FSA's con
servation objectives. 

If the cycle of high prices coincides with completion of CRP contracts, 
conservation gains may be lost. CRP acres will be under pressure from 
the plow rather than under cover. During the mid-1970s, excess capacity 
varied from 10 to 30 million acres (JI). Capacity of physical plant was much 
greater. 

What, then, can replace the farm program incentive? We can replace 
1t with another carrot, or with a stick, or, perhaps, with a combination 
of the two. On the carrot side, some sort of payment-either direct conser
vation payments or perhaps tax reductions-might provide the required in
centive. An RCA pilot study 1n Wisconsin offered reduced property taxes 
to farmers in exchange for installation of approved conservation practices. 
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This seemed to be amazingly successful given that the only incentive was 
a $3-per-acre tax break. We will have a better idea of its success when 
USDA funding expires and the county has to pick up the bill . 

Anyone who has watched TV or read a newspaper in the last few years 
i aware of the concern for the federal deficit. Additional federal funding 
for soil and water conservation programs in the fore eeable future is unlikely. 
The conservation reserve program has been extremely effective in prac
tically eliminating erosion on the highly erodible acres enrolled in the CRP. 
President Reagan's 1990 budget proposed full funding for up to 40 million 
acres, but it was not an inexpensive program. Payments exceed $1.4 billion 

annually. 
What about disincentives? These could be in the form of erosion taxes 

or direct regulation by some empowered authority. My guess is that USDA 
will not support this type of approach. For one thing, the e types of disincen
tives would be an administrative and bureaucratic nightmare. They are ad
ministratively unworkable. In addition, someone would have to play the 
part of policeman in this scenario-a job that no agency wants. The ad
ministrative expense of policing would be prohibitive. 

Policy Integration. The major need for conservation policy is to integrate 
with other governmental policies, with the regulatory and programmatic 
responsibilities among federal agencies, and with the policies and programs 
of states and other j urisdictions, including the conservation districts. We 
also need improved admini trative integration within and among the con
servation agencies for efficient program delivery. Finally, we need integrated 
policy analysis and analytical systems. 

By integration, I mean reduction in the inefficiencies resulting from two 
or more policies or institutions working at cros -purposes. Federal and tate 
policies must be coordinated, particularly in environmental regulation. Many 
of the policies for water quality will be formulated at the state level. For 
this to be successful , careful state-federal coordination is required . Likewise, 
the district-state-federal relationships have to be examined. A plea for bet
ter working relationships among the various natural resource jurisdictions 
ha for year been a standard in any con ervation policy discussion . It never 

ha been more important. 

Summary 

Future con ervation policy mu t be viewed within the context of the cur
rent situation ver us the desired future situation . Po ibly the incentives 
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and disincentives included in FSA for the installation of conservation prac
tices on HEL may be ineffective, as the decade of the 1990s progresses, 
if agricultural prices improve or federal farm benefits decline. Incentives 
would be more effective, easier to administer, and probably cheaper than 
disincentives. 

The second policy need is for integration of policies, program delivery 
administrative procedures, and policy analysis and analytic systems. Pro
gram delivery techniques must be designed to balance improved efficiency 
with political viabi lity. Policy analysts must provide the analyses so that 
policymakers operate with as much information as possible. 

The 1985 Food Security Act changed the way we view conservation policy. 
The voluntary approach has been augmented by carrot and stick alternatives. 
We cannot , however, throw away the tools of voluntarism, as they continue 
to be important to successful conservation policy. 
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Future Policy Options for 
Natural Resource Management: 
An Agricultural Stabilization and 
Conservation Service View 
Paul Harte and Michael Lin enbigler 

The Food Security Act of 1985 (FSA) linked two of the major feature 
of farm policy-con ervat1on and commodity objective . The Con erva
t1o n Reserve Program (CRP) linked production adJU ttnent and income up
port obJect1ve to a con ervat1on program. The compliance feature of the 
FSA linked con ervat1on obJect1ve to production adju tment, income up
port , and other farm program . The e linkage allow the federal govern
ment to achieve many obJective with each program , o they generally are 
viewed a · worthwhile tool . However, implementation of the e initiative 
ha provided a challenge to the Agricultural Stabilization and Con erva
t1on Service (ASCS), Soil Con ervat1on Service (SCS), Fore t Service (FS), 
conservation d i tricts, and other group , and ha encouraged more com
munication and inte raction between and among the e group . 

ASCS is looking ahead to the ta k that remain . Without even con ider-
1ng C RP and compliance feature , ASCS farm program have greatly in
creased in number and complexity in recent year that have trained the 
current resource and capab1htie of field office . County ASCS office 
that ord1nar1ly have 1 to 10 people per office receive more than 50,000 
pages of detailed farm program in truction each year. ASCS ha o many 
national handbooks that we even need a handbook for handbooks. Analy e 
prepared for the po stble implementation of modified and new farm policie 
should include admini trative ramification , uch a ba ic practicality, ad
n11n1strative fea ibility, program complexity, and current agency re ource , 
1n addition to the u ual macroeconomic and natural re ource concern . An 
important related i sue is time. The minimu1n amount of time needed to 
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implement any major new program is 90 days, and 120 days is preferred. 
Experience has hown that use of 60-day restrictions potentially results 
1n faulty operating provisions and other administrative problems. 

The 1988 national program for Soil and Water Conservation directs ASCS 
to follow two high-priority goals when managing its conservation programs: 
(1) to reduce excessive soil erosion on crop, pasture, range, forest, and other 
rural land; and (2) to protect the quality of surface water and groundwater 
again t harmful contamination from nonpoint sources of pollution. ASCS 
1s committed to cost-effective and equitable erosion control and water qualtty 
measures. The general direction of future natural resource policy has already 
been set, and the remaining need is to develop rational, workable laws that 
balance budgetary concerns and property nghts with natural resource, 
income support, and production adjustment goals. 

"Cost-effective" and "equitable" imply a sound balance of 1ncent1ves 
and di incentive that eek to solve real problems on a local level. Com
binations of cost-share programs and compliance features attached to the 
current voluntary annual programs can meet this criteria. Many belteve 
that expansion or modification of these current programs and prov1s1ons 
should be the pnmary thrust of future natural resource policy. 

Current Activity 

ASCS currently 1s managing a variety of worthwhile water quality ef
forts. These programs and policies include the Rural Clean Water Program 
(RCWP) research projects, the Agricultural Conservation Program (ACP) 
special water quality projects, the Colorado River Salinity Control Pro
gram, the Water Bank Program, the swampbuster provision, and the Wetland 
and Scour CRP Eligibility. Most of the other conservation efforts man
aged by ASCS also have positive water quality impacts. 

The soil conservation priority, too, has been served well. By 1995, up 
to 90 million acres of highly erodible cropland will be covered by conser
vation plans under conservation compliance and sodbuster. Although some 
of the resulting soil conservation measures may not reduce erosion to the 
levels originally intended, compliance will require a huge soil conserva
tion effort. Some producers are using federal and state cost-sharing to help 
bear the costs. Base-exchange also has been made available where closely
grown crops provide the best solution to erosion problems. However, most 
of the affected producers probably will change production practices on their 
own, using the more cost-effective measures available, such as conserva
tion tillage, contouring, and crop rotations. 



328 PAUL HARTE AND MICHAEL LINSENBIGLER 

A a re ult of the C RP, another 40-45 million acre of highly erodible 
cropland will be covered by conservation and forestry plans. On September 
30, 1995, 21,000 CRP contracts will expire, reestablishing the cultivation 
right on 2 million acre of highly e rodible cropland. Roughly 1.2 million 
acre of crop acreage ba e al o will be ree tabli hed on thi acreage. By 
the year 2000, roughly another 400,000 CRP contracts will have expired, 
opening the legal door to continued cropping on 1-he entire 40-45 million 
acre of highly e rodible cropland . In cost- hare outlays alone, the federal 
government will have paid over $1.6 billion to convert this acreage to per

manent vegetative cover. 
Effective encouragement of environmentally ound land use practices 

i the objective. CRP cover permanency i , and will be, one of the key 
i ue . Although program admini trator desire to keep a much of the ex
pired contract acreage out of production a long a po sible, high crop price 
o r lucrative annual farm program may pull most of this acreage back into 
crop production. The Soil Bank Program, followed by the grain crisi of 
the early 1970s, demonstrated how the e pressures can come about. Although 
many old So il Bank tree- tand till exist , total cultivated acreage trend 
throughout the 1970 clearly how large increa es in acre farmed, some 
of which are believed to have been on previou ly enrolled Soil Bank fields. 

The general belief i that under chronic urplu conditions much of the 
marginal/fragile acreage in the country hould not be used for intensive 
crop production. Benefits from the annual price and income upport pro
gram undoubtedly encouraged 01ne of thi cultivation. On the other hand, 
by keeping net returns generally within a confined corridor, the e programs 
al o work to minimize boom and bu t cycle in agriculture, which could 
possibly be even more damaging to the environment. 

Options for Current Initiative 

Mea ures that encourage producer to maintain permanent vegetative 
cover and similar land u es on their expired CRP acreage fall into two 
categorie : (1) tho e that may be needed under mo t c ircum tance and 
(2) tho e that may be needed if certain circum tance develop. Examples 
of the firs t category are tailored cost- hare practices that encourage pro
ducer to maintain CRP cover. These include wildlife habitat improve
ment , livestock mea ures uch a fencing and well water a si tance, and 
other general range and pa ture improvements uch as forage and hay 
a istance. In ome part of the country, the larger CRP tracts hould be 
appealing to hunting and portsmen club , providing producer with an 
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opportunity to earn incomes while maintaining conservation uses. 
A number of transition chemes have been proposed , allowing and en

couraging producers to begin con erving land uses on expired CRP acreage 
before the ir contracts expire. This approach is potentially worthwhile, with 
caution against the use of stringent national goals. Any proposals that allow 
grazing, haying, or other conserving land uses during the contract period 
should be designed in ways that avoid inequitable gain or market disrup
tion. Payment reduction similar to those implemented for the emergency 
CRP haying provisions or other offsetting devices hould be part of any 
transition scheme to help avoid such circumstances. 

The second category covers deci ions to u e measures depending on the 
future economic and environmental situation . Examples are to offer ex
tensions upon contract expiration if land retirement programs are needed 
in the future, or to selectively target desirable commodity or cover pat
terns for future actions. Large tracts of highly erodible marginal cropland 
in the Southern Plains or other areas could be targeted for continued retire
ment through contract extensions or easements. 

The use of easements to keep land in conserving uses is one of the more 
drastic remedies propo ed. Although easements can be effective long-term 
measures, they are expensive and in effect represent a form of government 
ownership. Thus, some do not view them favorably. 

Another potentially worthwhile effort related to a current initiative would 
be full-scale implementation of the experimental RCWP. Testing results 
from the approximately 21 projects nationwide are beginning to show which 
practice and projects represent effective water quality measures. This pro
gram could be implemented to target ite-specific water quality problems 
throughout the country. 

Conservation compliance often has been viewed as a tool that encourages 
partic ipation in the CRP. It also will encourage desirable stewardship on 
expired CRP acreage. The highly erodible land standard under conserva
tion compliance, however, currently is considerably narrower than it is for 
CRP eligibility. This means that a portion of the acreage determined to 
be highly erodible and enrolled in the CRP will not require future conser
vation plans for USDA program benefit eligibility upon contract expira
tion and future crop planting. A review of the 1982 National Resource In
ventory (NRI) shows that roughly 18 percent of the 101 million acres eligi
ble for the CRP are "safe from compliance," largely because of their land 
capability class eligibility. An easy way to handle this peculiar situation 
is to define all CRP acreage (except perhaps filter strips and similar acreage) 
as highly erodible for conservation compliance purposes. Thus, when CRP 



330 PAUL HARTE AND MICHAEL LINSENBIGLER 

contracts expire, any future program participants would be required to revise 
con e rvation plan they needed under CRP to incorporate practices that 
complement their new cropping patterns. 

Unlike the old Soil Bank field , almost all land enrolled in the CRP has 
the potential to seriously e rode. Land retired under the CRP is considered 
planted for purpose of c rop acreage base maintenance and highly erodi
ble land con e rvation provision determinations. Hence, this acreage will 
come under the conservation compliance provision and not the sodbuster 
provision. The distinction is important because, as a result of recent changes, 
sodbuster conservation plan are much more stringent and, thus, likely to 
be more co tly and effective. Changing future contracts to bring this acreage 
under sodbu ter would put teeth back into those plans that cover expired 
CRP acreage. Such a change would cause more of the marginal ex-CRP 
acreage to be abandoned or at least stay out of crop production , and would 
enhance the ero ion control measure that will be implemented on the ex
CRP acreage that i farmed. 

Producers who do not enter the CRP and then fall under con ervation 
compliance by producing on highly erodible acreage after January 1, 1990, 
will have five years to fully implement the measure called for in their 
conservation plans. CRP partic ipants who fall under conservation com
pliance when their contract expire will have to fully implement the need
ed mea ure a oon a they begin to farm tho e field . Some producers 
have hown enough reluctance to be in this latter situation (in which they 
may be fo rced to rapidly implement unfamiliar con ervation practices) that 
they are less willing to partic ipate in the CRP. Change in compliance rule 
for CRP contract holders have been recommended to give producer more 
time to comply. Ten years of idle cropland and annual rental payments should 
provide plenty of time and money well in advance of any needed compliance 
dates. But early reminders or notification to USDA contract holders may 
be needed to help ensure that compliance problems do not develop. 

Options for New Initiatives 

Long-term land retirement provides for better conservation because ter
minal contracts permit highly erodible land to be returned to crop produc
tion. Annual land retirement programs are even le de irable becau e 
requirements change from year to year. One means to improve annual retire
ment programs wou ld be to require retirement of the same ite-specific 
plots each year for the acreage reduction to the extent mandated for the 
program that year. The ASCS administrator currently recommend that 

' C 

' C 
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states and counties encourage this approach . Some believe that many par
ticipants already retire the same hard-to-plow fields on their farm each year. 
Also, some producers meet the acreage reduction requirements by using 
skip-row patterns and sub-sectional farming arrangements. These practices 
would complicate administration of this provision and would reduce its 
wildlife benefits. In addition to site-specific land retirement rules, weed 
control requirements on retired acreage as necessitated by state and local 
laws, can be revised in ways to minimize habitat disruption. 

A related "stick approach" would require or strongly encourage future 
annual program participants to always retire any ex-CRP acreage as part 
of their annual set-aside requirements when the CRP contracts expire. This 
would maintain some of the conservation benefits of the program from the 
long-term land retirement. 

ASCS also might implement a voluntary three-year land retirement op
tion in conjunction with the annual programs. A scheme such as this would 
qualify participants for price and income support programs by retiring a 
constant percentage of participants' farm acreage base each year on the 
same site- pecific plots regardless of the annual program requirements. Ten 
percent of the base on enrolled farm is proposed for discussion purposes. 
Payment generally equal to the projected 0-92 paid land diversion program 
payment rates would be provided for any acreage retired in excess of the 
annual requirement for a given year. During years when the annual 
requirement is greater than the new program level , additional land retire
ment would be required . The three-year set-aside would require a producer 
to maintain a permanent cover that would reduce erosion below the soil 
loss tolerance level or enhance wildlife, on acreage designated by a con-
ervation district representative. Participants could receive cost-sharing for 

cover establishment, and eligibility could be restricted to needed areas. 
The three-year set-aside could be renewed continuously until the USDA 
or the participants deem it inappropriate. ASCS also would still have annual 
land retirement through which it could influence supply/use trends. 

A th ird approach would be to require or strongly encourage annual pro
gram participants to develop and implement plans for both planted and 
retired acreage that seek to conserve oil, enhance water quality, and con
tnbute to wildlife habitat. Under this comprehensive compliance scenario, 
con ervation district repre entative would have the authority, under state 
and federal guidelines, to de ign tailored resource management plans for 
annual program participants. 

Thi holi tic approach to natural re ource management would entail a 
great deal of government intervention, but it could be an effective incen-
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tive for widespread land use change. Some redundancy would occur because 
of the current compliance requirements, and many farms would likely have 
no need for land use changes. Nevertheless, holistic approach provisions 
managed properly at the local level, and combined with aggressive cost
sharing, should be flexible enough to accommodate the diverse resource 
need that exist. Watershed troubles and other large-scale problems, for 
example, could be attacked collectively. This proposal would provide in
centives in the form of increased annual benefits for "good stewardship" 
producers who volunteer to implement locally recommended measures. 

Another incentive propo al could be called the "Environment Preserva
tion Program" (EPP), the first component of which would be a 1-million
acre reserve designed to retire irrigated acreage. Review of the Conserva
tion Reporting and Evaluation System data indicates that only 16,000 ir
rigated acres are in CRP, of the total 11,000,000 irrigated acres in existence. 
EPP could achieve significant environmental and production adjustment 
benefits by taking irrigated land out of production . The producer would 
enter into a five-year contract during which time he or she would be re
quired not to irrigate any additional acreage or existing acreage or ell water 
rights. Irrigation throughout much of the West is causing the build-up of 
alts and toxic metal in both surface and groundwater supplies. This com

ponent would cost an e timated $75 million per year for a I-million-acre 

program. 
The econd component would be a 2-million-acre tree planting initiative. 

Trees would be established for con ervation and commercial use under 
15-year contracts on both cropland and pasture land. Eligibility would be 
targeted broadly to include both critical and noncritical areas. This com
ponent would cost roughly $90 million per year. 

The third and final component would be a sen itive area reserve. 
Cropland that are environmentally ensitive as wildlife habitat, ground
water recharge areas, region of excessive eutrophication, and the like, could 
enter this program. Areas surrounding endangered specie habitat also could 
enter the program. Thi component would allow a producer to enter into 
a IO-year conservation contract only if ub tantial environmental needs are 
pre ent. Thi component would co tan e timated $50 million for a 1-million-

acre program per year. 

Other Thoughts 

If program yields remain frozen at their current levels, incentives to 
achieve large and ometime unreali tic yields in order to increase sub-



FUTURE POLICY OPTIONS 333 

sidy payments (and land values) would be reduced. During an era of general 
surplus conditions, encouraging less-intensive though profitable methods 
of production that are more environmentally sound makes sense. These 
include minimal-till , and reduced fertilizer and pesticide applications. The 
"high yield is a good yield" mindset is still pervasive in U.S. agriculture. 
Although the net returns of many program partic ipants may still increase 
when actual yields rise, frozen program yields encourage farmers to in
crease profitability through other avenues-which in many cases will be 
le s intensive use of pesticides and fertilizers. 

Another suggestion is to link the ACP to conservation compliance by 
offering tailored ACP cost-share practices that help producers meet com
pliance erosion requirements in ways that enhance water quality. These prac
tices might include integrated pest management assistance for those who 
incorporate minimal tillage to reduce chemical applications, the use of filter 
strips along with onfield erosion control measures, and the use of legumes 
in rotation crops. 

Some modification of ASCS's traditional cost-sharing approaches may 
be needed to help meet conservation priorities. The current funding alloca
tion method used to provide ACP cost-share monies to states has to be ad
justed to target regions that have more conservation compliance needs, and 
regions where erosion and water quality problems are most severe. The 
current ACP allocation should be updated, using the 1987 NRI and all other 
available resource data bases, to better allocate cost-share funds. 

The current assortment of practices for which cost-sharing is available 
should be revi ed to encourage more environmentally sound farm manage
ment practices. Research and demonstration projects have shown that im
proving producers' management can dramatically reduce erosion, as well 
as off-farm loadings of pestic ides and nutrients. Cost-sharing could be 
enhanced to encourage producers to adopt integrated pest management, 
pesticide sprayer calibration , nutrient management, wellhead sampling and 
protection efforts, and other water quality/conservation projects. These prac
tices would be applied in areas identified as having a high potential for 
either surface water or groundwater problems. 



24 
Conservation Beyond the 
1985 Food Security Act: 
Linking the Water Quality 
Act Section 319 with the 
1990 Farm Bill 
Peter J. Kuch, James J. Jones, and Robert Wolcott 

Seventeen years after passage of the Clean Water Act in 1972, nonpoint 
sources of water pollution remain largely unaddressed . In 1986, states 
reported that non point sources accounted for 45 percent of the pollution in 
e tuaries with impaired uses (.5). The relative contribution of nonpoint-source 
pollution was 76 percent for lake and 65 percent for rivers and streams. 
Of all nonpoint sources, agriculture is by far the greatest contributor. States 
have identified agriculture as the source of the problem in 64 percent of 
impaired rivers and 57 percent of impaired lakes (4) . Contamination of 
groundwater with agricultural chemicals is an increasing source of public 
concern . The 1990 farm bill will provide a major opportunity to addres 
agricultural nonpoint sources of pollution with voluntary program . 

Evaluation of the Conservation Title 

The uccess or failure of the Con ervation Title of the Food Security 
Act (FSA) of 1985 continues to be debated . Most agree, however, that the 
Conservation Re erve Program (CRP) ha been successful in removing from 
production a considerable proportion of the mo t highly erodible cropland 
in the United State . Through the eventh ign-up, cropland erosion has 
been reduced by 574 million tons per year. Conservation compliance (CC) 
ha yet to prove itself in terms of its ability to control erosion on highly 
erodible cropland. In June 1988, the Soil Con ervation Service (SCS) aban
doned its proposed T/2T standard in favor of less tringent Alternative Con-

ervation Systems (ACS). 

334 
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The SCS has estimated erosion reductions in 10 midwestern states that 
would re ult from adoption of Alte rnative Conservation Systems. The 
analysis showed that ACSs would reduce erosion on highly erodible land 
in the study a rea from 956 million ton per year to 545 million tons per 
year, or from 14.8 tons per acre per year to 8.5 tons per acre per year. 
The CRP (as urning a 40-million-acre reserve) would further reduce erosion 
on highly erodible cropland to 424 million tons per year. If these projec
tion hold true, the combination of CRP and CC will prove to have been 
successful in reducing e rosion on highly erodible c ropland . 

But few, if any, conservationists would limit the definition of conserva
tion solely to protecting highly e rodible cropland. Webster 's Dictionary 
defines conservation as "controlled use and systematic protection of natural 
resources." The Conservation Title of FSA , however, really focused only 
on soil conservation (with the exception of swampbuster). Although USDA 
made water quality an objective of the CRP, the principal a im of the pro
gram was to control soil e rosion. 

A move toward conservation of water resources is by now well under
way. The SCS recently made the protection of surface water and g round
water against harmful contamination by nonpoint sources the number two 
priority of its conservation activities. Reducing soil e rosion on rural lands 
remains its fi rst priority. In addition to protecting soil and water, conser
vation in agriculture should include protecting valuable natura l resources, 
such as wetlands and other habitats. The swampbuster provision and the 
recent inclusion of c ropped wetlands in the CRP represent a majo r step 
in protecting wetlands. Farmers Home Administration (FmHA) conserva
tion easements offe r some potential for improving wildlife habitat. 

Water Quality Problems Related to Public Conservation 

Although the a rgument can be made that water quality should be the 
number one public conservation priority, as yet it seems to be an after
thought for most agricultural pol icymakers. On-site erosion effects should 
be a concern primarily of the farm operator. The farmer will address soil 
erosion when the marginal benefits of investing in erosion control exceed 
the marginal costs of lost production. The farmer is the one who will cap
ture the benefits of that investment. The profit-maximizing producer will 
not address the off-s ite effects, particularly water quality, so the govern
ment is left to deal with these effects. 

In 1984, 6 of the 10 U.S. Environmental Protection Agency (EPA) regions 
reported that nonpoint-source pollution was their principal remairung cause 
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of water quality problem . Agn cultural runoff was reported to be the mo t 
common nonpoint- ource pollutant. Re ource for the Future (2) ha 
e t1mated that cropland ero ion i re pon ible for over one-third of the ed1-
ment, 30 percent of the pho phoru , and 40 percent of the nitrogen enter
ing the nation' waterway (pasture and range land account for another 
13 percent and 17 percent, re pecuvely, of the e pollutants). 

In te rm of groundwater, EPA ha verified that 46 pe ticide have been 
found 1n the groundwater of 26 tate , attributable to normal agricultural 
u e (6). Seventy-four pe t1c1de have been fou nd 1n the groundwater of 38 
state , th1 include point- ource d1 charge and m1 u e (6). 

The U.S. Geological Survey (USGS) reported 1n 1984 that more than 
20 percent of the 124,000 well 1t had ampled had nitrate level 1n exce 
of health standard (3). In Iowa, tate official have cautioned that a many 
a half of the tate' 800 public water upphe may be contaminated with 

pe t1c1de and other o rganic compound . 

Section 319 Provi ion 

The 1987 Water Quality Act Amendment to the Clean Water Act in
clude Section 319 dealing with nonpo1nt- ource water pollution. Section 
319 required tate to prepare a e ment reports and management plan . 
A essment reports mu t "de cribe the nature, extent and effect of nonpoint
source water pollution, the cau es of uch pollution, and method u ed 
for controlling thi pollution." The management plan provi ion require 
states to provide "an overv iew of a tate' nonpoint- ource program a well 
as a summary of what the tate intend to accompli h in the next four fi cal 
year " toward addre 1ng nonpo1nt- ource problem identified in its a e -
mcnt. Unfortunately, the $400 million authorized for ta te implementation 
of management plan never ha been appropriated . De pite thi lack of 
funding, Section 319 as c ments provide the be t picture at pre ent of the 
extent and location of agriculture' impact on water quality. A well-done 
319 a e sment provides the policymaker with information on where and 
to what extent agriculture impacts urface water quality ( ome tate have 
included groundwater in their a se ment ). The ea se ment al o dif
ferentiate among cropland , pa ·ture, range, and dairy-related problems. 

Limited U efulne of Title XII 

If one accepts water quality a the large t con ervation public policy i ue 
facing the agricultural sector, addre ing thi hortcoming in the Con er-
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vation Title is appropriate. Proposals are being set forth for a CRP aimed 
at \Nater quality enhancement and for more strict conservation compliance 
in priority watersheds (as defined in Section 319 assessments). But the cur
rent tools designed to deal with highly erodible cropland may not be useful 
or available, for technical , political , and efficiency reasons, for dealing with 
water qua! ity. These current tools include the CRP and conservation com
pliance in general and the soil loss tolerance level (T) and erodibi lity index 
(EI) in particular. Therefore, reviewing the weaknesses of these conserva
tion tools in dealing with agricultural water quality problems might be useful . 

Identification Problems. To target lands that contribute most to water 
quality degradation is an expensive undertaking. A water quality ana log 
of USLE or the soil loss tolerance (T) has not been developed. A number 
of effective models (e.g., AGNPS, CREAMS) are available for water quality 
targeting, but they are designed for application to small watersheds and 
the cost of using them at the national level is prohibitive. For groundwater 
the only accurate existing tool is monitoring for the presence of pollutants. 
The usefulness of indices such as DRASTIC is being debated. 

Ex.pense of CRP for Water Quality. Even if one would like to see a CRP 
for water quality, it would prove to be much more expensive than the cur
rent program. Lands that contribute to nonpoint-source problems are 
gene rally more expensive to "rent ," on average, than lands the current CRP 
has retired. These lands typically are east of the 96th meridian of longitude 
and are either tremendously productive (the heart of the Corn Belt) or close 
to urban areas. CARD has estimated that the average rental rate would have 
to be inc reased by 25 percent, and annual set-asides (ARP) would have 
to be significantly reduced for wheat and feed grains just to meet the goal 
of 40 mi llion acres (I). 

Limits on Linking Conservation to Program Participation. As commodity 
prices rise and target prices fall, farmers will be more inclined to avoid 
costly compliance-type programs (programs tied to commodity programs) 
by cea ing to participate in government programs. Although the direction 
that commodity prices will take over the next several years is not clear, 
they are expected to strengthen s ignificantly during this period. In addi
tion, the new administration is likely to continue the thrust of the Reagan 
administration toward weaning farmers from price supports, by continu
ing to lower target prices. This is likely to have much support in Congress, 
particularly in view of the intractable budget deficit. 
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Budget Constra,nts. Budget constraints render a CRP-type program aimed 
at water quality unlikely, and they ltmit the amount of money available for 
br1b1ng farmer to adopt con ervat1on practices. Although everal tudie 
(1nclud1ng one done for EPA by CARD 1n 1988) have hown that the CRP 
1 revenue-neutral because of off- ett1ng reduction in deficiency payments, 
th1 hne of argument doe not appeal to Congre . During the budget debate 
that will take place over the next few year , it 1 unlikely that anyone will 
be able to ell the CRP a being revenue neutral, e pecially if target price 
are reduced further. 

Et,stence of a Coalition SCS' inab1hty to impo e tr1ngent erosion con
trol on producer under con ervation compliance, or to completely halt 
wetland drainage under wampbu te r, demon trate the ability of the 
agricultural sector to re 1 t co tly con ervation requirements. Farmers' 
re 1 tance to voluntary con e rvation may lead agnculture' former en
vi ronmental allies in 1985 to eek more regulatory olut1on to agn cultural 
nonpo1nt-source pollution 1n the future. In 1987, Congre demon trated 
its concern for nonpo1nt- ource of pollution 1n Section 319 of the Water 
Quality Act Amendments, and gave the tate primary authority to deal 
w ith the nonpo1nt-source problem. If water quality improvements do not 
appear to be achievable with a tale-directed voluntary approach, reauthoriza
tion of the Clean Water Act 1n 1992 probably will empha ize more federal 

regulation 

Guiding Principle for the 1990 Con ervation Title 

We sugge t everal principles fo r efficiently addre ing agricultural off
site impacts on water quality, which we believe would be helpful in de igning 
the Conservation Title of the next farm bill: 

Targeting. For budget and efficiency reason , we mu t move to a targeted 
approach 1n implementing conservation program . Becau e re ource are 
limited, we a a nation hould focu available re ource on the area of 
greatest priority. Efficiency indicate that the cropland for which the ratio 
of benefi ts (from pollution prevention) to co ts 1 greate ·t hould be targeted 
first. USDA's Water Quality Initiative in the 1990 budget propo e to target 
research , education, and demon trat ion projects at Section 319 water hed . 

Permanence. Long-term arrange1nent - ea ement and other manage
ment agreements for buying out farmers' rights to certain activitie on critical 
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land-should be emphasized. Short-term programs, such as the CRP, offer 
limited benefits for water quality and wildlife habitat. In some areas the 
benefits of reduced pollutant loadings may not occur for several years, or 
they may disappear at the end of the contracts. FAPRI/CARD projections 
as~ume that one-half of the CRP land will return to crop production when 
lease expire. If targeting is accurate and permanent easements are obtained, 
the amount of land necessary to positively affect environmental quality would 
be much less than with short-term, nontargeted programs. 

State-Specific Identification. Identification of problem areas should be 
made at tate and local levels (using the 319 assessment). Washington can
not effectively assess state and local water quality/habitat problems. State 
priorities may be different from federal priorities. For example, EPA may 
think that sedimentation is the major water quality impairment, and a tate 
may consider groundwater protection as a higher priority. States should 
be able to make those decisions. Conservation compliance could be a more 
effective water quality program if state conservationists, in conjunction with 
state water quality officials and state agriculture officials, were to jointly 
determine the de ired level of erosion control. A need exists for strengthening 
institutional bridges between state water quality agencies and state SCS 
offices (state conservationist). Farmers are more likely to be responsive 
to local concerns than to those of the federal government. 

Inclusion of All Agriculture. Future conservation programs should go 
beyond cropland to dairy, livestock, range, specialty crops, and so on. We 
will not be able to fully address the nonpoint-source pollution problem 
if conservation policy ignores several of the important contributing activities. 
For example, the proclivity of dairy cattle to wander into and defecate in 
streams appears to be a significant source of surface water turbidity and 
nutrient loadings. This relates to the fact that the Conservation Title deals 
only with soil erosion (and wetland preservation) on cropland. Preserving 
the natural resource base by controlling solely for cropland erosion is not 
adequate. Nutrient loadings from dairy and poultry operations are iden
tified as leading contributors to water quality impairment in several state 
319 a sessments. Poorly maintained rangeland is another area in which 
substantial conservation gains can be made. Consequently, any effective 
conservation program must include all of agriculture. 

State/Federal Roles. States must be active partners in any attempt to deal 
with nonpoint-source pollution. Some states have accepted their respon-
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ibilitie in thi area. One legacy of the Reagan era has been to shift respon
ibility for environmental quality to the state . The states have to recognize 

that ucce fu lly dealing with their agricultural and environmental problems 
will require additional re ource . Future con ervation titles should recognize 
thi fact and co t- hare or leverage as many programs as possible to make 
federal dollar go farther. State that show they are serious about dealing 
with the environmental impacts of agricultural production should be 

rewarded. 

Residual Economic Use. Arrangements that leave the farmer with some 
economic u e reduce the costs of uch programs. Conservation and land 
retirement are not synonymous. Effective conservation programs could in
clude: mandatory oil conservation practice ( uch as conservation com
pliance), planting perennial crops rather than annual crops, required fenc
ing of live tock, and allowing grazing or haying on CRP lands after hay 
cover have been permanently e tablished. The e provisions would reduce 
the required rent , keep land out of cropping longer, and ultimately en
courage more diversified agricultural enterpri es. Thi in turn might make 
farmer more intere ted in rotations involving hay crops. Low-input ystems 
might be entirely appropriate for critical groundwater recharge area . 

Taken together, targeting, leveraging tate funds, and allowing re idual 
economic use make permanent nonpoint- ource pollution abatement more 

economically feasible. 

The First Step 

A first tep in the direction of addre sing water quality in agriculture 
conservation programs would be to formally link the conservation provi
sion of the 1990 farm bill to the Section 319 provision of the Water Quality 
Act Amendment of 1987. Resource and program hould be targeted to 
water heds that tates have identified as not achieving water quality tandard 
becau e of agricultural nonpoint- ource contamination . Within elected 
water heds, participation and money should be targeted to land having the 
greate t relative impact on water quality. Targeting should be done at the 
tate or local level ( con ervation district). Becau e ome state will be unable 

to accurately identify priority water heds becau e of poorly implemented 
319 asse sments, providing a ub tantive use for such information should 
encourage states to improve their assessments. 

Thi may appear to be an attempt to " fund" EPA's Section 319 program. 
In ome respects, it i . But that doe not dimini h the appropriatenes of 
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the approach . Solving water quality problems, like soil erosion problem , 
requires targeting. States know where their most important water quality 
problems are located, and they under tand the nature of the problems bet
ter than EPA or USDA. The Water Quality Act of 1987 recognized the need 
to do something about nonpoint-source pollution, but it required the states 
to identify the sources of pollution. The 1990 farm bill provides an oppor
tunity to bring together the water quality objectives of the agricultural sector 
and of the environmental movement. If we are unable to deal effectively 
with these problems in 1990, reauthorization of the Clean Water Act in 
1992 undoubtedly will address agricultural water quality degradation in 
a more di rect manner. 

Research Needs 

To get the job done most effectively, additional support from the re earch 
community will be required . Field level, developmental research, policy 
research, and socioeconomic research are needed. The greatest research 
needs relate to development of tools for predicting where agricul tural 
chemicals are concentrated and where they wi ll contaminate groundwater. 
Cost-effective, alternative cultural practices that would reduce groundwater 
contamination also must be identified . Contamination of groundwater by 
agricultu ral chemicals is the water quality is ue of greatest concern in rural 
America, and it is also the problem we are most poorly equipped to address. 

Another high priority research need is to develop a tool that would allow 
field-level per onnel to ta rget lands and agricultural activities that contribute 
most to nonpoint-source loadings of surface waters. A tool analogous to 
T (the soil loss tolerance level) is needed. This would permit policymakers 
to devise efficient water quali ty programs they were able to do in the area 
of soi l e rosion with conservation compliance and CRP. Presently, the lack 
of models beyond those designed for small watersheds constra ins regional 
and national water quality ta rgeting. 
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25 
Implementing the 
Conservation Title: 
Outcomes and Potentials 
Ted L . Napier, James A. Maetzold , and 
Stephen B. Lovejoy 

The issues discussed in this book can be categorized into five broad areas: 
(1) potential economic impacts of Conservation Title (Conservation Title) 
programs, (2) barriers and facilitators to participation in Conservation Title 
programs, (3) wildlife impacts of Conservation Title set-aside programs, 
(4) future directions of Conservation Title program initiatives from the 
perspective of natural resource development agencies, and (5) future research 
needs and policy implications. 

Economic Impacts of the Conservation Title 

Sophisticated statistical modeling of data collected to monitor Conser
vation Title program pe rforn1ance, synthesis of existing economic theory 
and assessments of other land diversion efforts provided the means for several 
contributors to predict a number of economic outcomes of Conservation 
Title program . Some of the identified economic impacts of Conservation 
Title programs are as follows: 
► Conservation Title programs will result in lower production of cer

tain commodities, which will contribute to price increases. Consumer prices 
are expected to increase gradually over tin1e as changes in commcx:lity stocks 
are reflected in market prices for processed agricultural products. 
► The de1n and for agricultu ral production inputs will decrease as land 

is taken out of crop production . This suggests that Conservation Title pro
grams will adversely affect agricultu ral input industries. 
► Conservation Title land diversion programs will negatively affect the 

345 
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economic and erv1ce infra tructures of states and communities that are 
heavily dependent on agriculture for economic survival, because of the 
lo of direct and 1nd1rect revenue generated by crop production. 
► Higher level of unemployment in agriculturally dependent regions 

should be expected a Con ervation Title programs are implemented. The 
decrea e 1n commodity acreage will reduce the demand for hired farm labor. 
The expected decline in demand for agricultural inputs because of land 
diversion program al o hould re ult in reduced demand for labor in 
agricultural input indu tr1e . Without alternative employment option , 
agriculturally dependent area will uffer increa ed unemployment. 
► Impacts of the Con ervation Title on the U.S. Treasury will be par

tially mitigated by withdrawal of ARP-enrolled land, reduced storage costs 
of commodity stocks, reduced administrative costs of traditional commodity 
program , and reduced commodity payments. The net co t of Con erva
tton Title set-a ide program to the U.S. Trea ury hould be relatively mall 
for a 45-milhon-acre diver ion program. 
► Expanding Con ervation Title et-a ide program from 45 million 

acre to 65 million acre will increa e U.S. Trea ury co ts ub tantially. 
Commodity price al o will increa e ignificantly. Expected increa e in 
government co ts tern from increa ing rent to en ure enrollment of land 
1n the Con ervation Title et-a ide program and the inability to achieve 
further av1ng through ARP withdrawal . 
► Regional var1at1on 1n the economic impacts of the Con ervation Title 

should be expected . Community group in the more arid region of the 
West, probably will experience the greatest initial economic impacts, becau e 
much of the initial enrollment of highly erodible land wa in thi region. 
Local economic activity in several region in we tern tate ha declined 
sub tant1ally becau e the e group traditionally have depended heavily on 
agriculture as the primary ource of employment. 
► The criteria u ed to implement Con ervation Title program will affect 

the economic impact of the program . If maintenance of farm income i 
emphasized over environmental concerns, landowners hould receive greater 
benefits from Con ervation Title program . 
► The Conservation Title hould tighten local land markets and increa e 

land values as commodity tocks are drawn down. Unencumbered land 
available for crop production will be in greater demand as commodity prices 
increase. Land value and rents should be bid upward. 
► The economic impacts of individual landowner ' violating Con er

vation Title regulation are ignificant. Lo of government payment 
because of violations of Con ervation Title regulation will ignificantly 
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reduce net farm income. The result will be that farming will be unprofitable 
1n many instances. 

► Farm income losses attnbutable to partic1pat1on in Conservation Title 
set-aside programs usually are compensated adequately by government rental 
payments. In many 1n tances, Conservation Title payments exceed local 
rents or expected revenues generated from production of commod1t1es on 
enrolled land Evidence suggests that Conservation Title set-aside programs 
will enhance farm income 1n all regions of the U S 
► Net farm income for landowners 1n certain areas of the countr) will 

be s1gn1ficantl) reduced by Consenauon Title programs that do not generate 
rental payments for land operators Consen'at1on compliance pro\ 1s1ons, 
for example, will make crop production unprofitable 1n geographical areas 
that require implementation of conservation structures to meet expectations 
of the legislation 

► Set-aside programs will generate little economic loss for the agri
cultural proce sing sector, because landov.ner<-, v.tll continue to consume 
processed agricultural products v. 1th rents received from enrolled land 
► Implementation procedures used to achieve the goals of Conserva 

tion Tttle will significantl) influence the economic costs and benefits of 
Conservation Title. For example. alternative options for 1mplement1ng 
targeted set-aside provisions, such as land for filter strips, will affect the 
economic impacts of the Conservation Title Some regions will benefit more 
than others, depending on the procedures used to implen1ent spec.1fic aspects 
of the program. 

► The level of Conservation Title rental payments affects the d1stnbu
t1on of economic benefits among various con1mod1t) producers Corn and 
soybean producers wtll receive fev.'er benefits from Conservation Title pro
grams than \v1ll other commodity producer\ until the caps are elevated to 
a level that makes enrollment of corn and soybean land profitable 
► Conservation Title programs will adversely affect livestock producer\, 

because of increases 1n feed grain prices Consequently, livestock pnces 
will increase slightly over time, resulting 1n higher consumer costs 
► Conservation Title set-aside programs have made 1t possible for some 

landowners to continue farming when they otherwise v.ould have been forced 
to leave production agriculture as a result of debt and cash flow problems 
This 1s because those farmers have been assured revenues from govern
ment rent of set-aside land. 
► Conservation Title set-aside programs can produce economic benefits 

to society in general 1n the form of increased on-site and off-site recrea 
t1onal opportunities. P'articipat1on 1n Conservation Title set aside programs 
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frequently enhances hunting and fishing, and these opportunities have 
economic value. 

Barriers and Facilitators to Participation 

One of the most important factors contributing to the success or failure 
of soil and water conservation initiatives is whether landowners participate 
in the programs. Unless they enroll highly e rodible land in Conservation 
Title program , there can be no economic or environmental benefi ts to 
evaluate. Therefore, one of the most important aspects of Conservation Title 
asses ment is to examine the barriers to and facilitators of participation. 

The preceding chapters presented research findings from several studies 
organized to isolate the barriers and facilitator to partic ipation in Conser
vation Title programs. The major finding of these studies are as follows: 
► One of the greatest barriers to partic ipation in and compliance with 

Conservation Title programs is lack of awareness of the regulations govern
ing the programs. Landowners cannot be expected to participate in or comply 
with conservation programs they do not understand . 
► The 10-year enrollment period of the Conservation Title set-aside pro

gram acts as a barrier to participation. Landowners are not able to respond 
quickly to market opportunities when their land is encumbered by long
term land diversion contracts. They also cannot sell their land unless the 
propo ed owners accept existing leasing arrangements. 
► The bid price of eligible land significantly affects partic ipation in Con

servation Title set-aside programs. Higher bid prices facilitate enrollment 
of eligible land . 
► The expected economic returns from crop production can affect par

ticipation in Conservation Title set-aside programs. If land operators believe 
they can improve their income by enrolling land in Con ervation Title pro
grams, they are more likely to do so. 
► Contact with extension and conservation agency per onnel influence 

participation in Conservation Title set-a ide program . This contact also 
should affect compliance with other components of the Conservation Title, 
because landowners must be aware of regulations before they can be ex
pected to conform to program expectations. 
► Involvement in government farm programs can facilita te participa

tion in Conservation Title efforts because involvement in these programs 
can increase awareness of the regulations governing e ligibility for participa
tion in the Conservation Title. The involvement al o would enhance 
knowledge of the penalties associated with noncompliance. 
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► Age of the farm operator can act a a barrie r to participation 1n Con
ervation Title program . Older landowner may be motivated to enroll 

eligible land in Con ervation Title set-aside programs o they can retire 
earlie r with no lo of income. 
► Negative attitudes toward government involvement 1n agnculture can 

act a a barrier to participation in Con ervation Title programs. Landowners 
who believe that government hould be involved in agriculture tend to par
ticipate more often in Con e rvation Title prog ram . 
► Perceptions that personally owned and operated land re ·ources require 

oil and water con ervat1on efforts to ma1nta1n future productivity facilitate 
partic ipation in Conservation Title et-aside programs Landowners tend 
to be motivated to participate 1n con e rvation efforts that produce reward 
for them elves. 

► Farm size is a facto r 1n pa rt1c ipat1on 1n Con ervat1on Title et-aside 
programs. Owners of intermediate- tze landholding tend to participate more 
often in Conservation Title programs; owner of small landholdings tend 
to partic ipate least often . 
► Awareness of the benefits to be derived from Conservation Title pro

grams can facilitate participation . Potential part1c1pants must be made aware 
of how the Conservation Title programs will aid them in achieving their 
per onal goal . 

Environmental Impacts of Conservation Title Programs 

One of the primary goals of the Conservation Title is to improve en
vironmental quality by reducing soi l erosion , improving wate r quality, and 
improving wildlife habitat. Research reported 1n thts book indicates that 
Conservation Title programs have partially accomplished these objectives. 
The major conclusions derived from the information pre ented a re as 
follows: 

► The introduction of Conservation Title programs has sub tantially 
reduced soil e rosion. Soil loss most likely will be reduced even further 
as additional acreage is enrolled in Conservatio n Title set-aside programs 
and as landowners implement approved farm plans required by conserva
tion compliance provisions. 
► Filter strips contribute to improved water quality by preventing sedi

ments and farm chemicals from reaching waterways. But filter strips must 
be maintained constantly to achieve environmental benefits. 
► Conservation Title programs tend to enhance sport fisheries. Improved 

water quality resulting from participation in Conservation Title programs 
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increases the probability that sport fishes, such as trout and pike, will sur
vive and flouri sh. 
► Phea ant populations tend to increase on Conservation Title set-aside 

lands, because of improved habitat. Some upland game species, such as 
rabbits, may not benefit greatly from Conservation Title set-aside programs. 
► Sodbuster probably will contribute more to maintaining wildlife habitat 

than will any other Conservation Title provision . Sodbuster prevents land 
from being converted to crop production without complete implementa
tion of an approved farm plan. Maintenance of established habitat is the 
preferred strategy for benefiting wildlife. 
► Conservation tillage probably will do little for improving wildlife 

habitat. Conservation tillage practices reduce soil erosion by slowing runoff, 
but they provide practically no cover for game animals and contribute little 
to food supplies. 
► Swampbuster will protect existing wildlife habitat for ducks, fishes, 

and many nongame species. This component of the Conservation Title also 
will improve surface water quality. 
► Swampbuster will protect some fragile aquatic ecosystems from 

damage. These have ignificant nonmarket value to society. 
► The type and quality of groundcover applied significantly affect the 

wildlife impacts of Conservation Title programs. Development of food plots 
and shelterbelts to provide better feed and cover for animals is needed . 
► The type of mowing and maintenance programs used on set-aside 

lands influence the impacts of Conservation Title programs on wildlife. 
Timing of mowing and spraying for pests is critical for increasing wildlife 
production on enrolled land . 
► Although Conservation Title-enrolled land may be used for recrea

tion purposes, markets for user rights have not been extensively developed. 
Improved envi ronmental quality that has potential economic benefits should 
be explored . 
► Permanent retirement of Conservation Title-enrolled land and main

tenance of good groundcover on set-aside land are essential for maintain
ing the advances made in wildlife habitat since introduction of Conservation 
Title legislation. 

Future Directions: The Agency Perspective 

Implementation of national soil and water conservation program neces
sitates an elaborate system of ervice infrastructures to diffuse conserva
tion information to potential clients, to provide technical assistance to 
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landowners, and to give administrative support to conservation fie ld staff. 
The problems in integrating the efforts of such a complex service system 
are compounded by the fact that several agencies are frequently involved. 

Implementation of the Conservation Title has been an evolutionary process 
that has required interpretation and experimentation by agency personnel 
commissioned to implement broad policy statements with little precedent. 
Experiences acquired from daily contact with the problems associated with 
implementing such a complex policy as the Conservation Title should prove 
useful in developing new initiatives for the next farm bill. Members of three 
agencies examined future directions in conservation programs from the 
perspective of their respective agencies. The issues they perceive to be 
important for future soil and water conservation policy are as follows: 
► SCS and ASCS personnel predict that future soil and water conser

vation programs will continue to emphasize technical and economic 
incentives combined with voluntary participation . EPA, however, appears 
to perceive a role for regulation to ensure compliance with environmental 
tandards when the changes required to achieve environmental goals at the 

farm level are not profitable for the landowner. 
► The ability of Conservation Title programs to influence future 

behaviors of landowners is substantially dependent on the continuation of 
government farm programs. Removal of penalties associated with viola
tion of Conservation Title programs probably would render the legislation 
ineffective. 

► Long-term prosperity in the agricultural sector could doom Conser
vation Title programs because landowners would not find government rents 
acceptable and they would view the penalties imposed on them for viola
tion of Conservation Title programs as being less costly than foregone returns 
from crop production. 
► Some agency people believe that multiple objectives can be achieved 

via the Conservation Title. They believe that maintenance of farm income, 
reduction of soil erosion, reduction of commodity stocks, increased com
modity prices, and enhancement of wildlife habitat can be accomplished 
with a single program. 
► Greater targeting of limited conservation resources on highly erodi

ble land areas is needed. Particular attention should be directed to micro
targeted areas that contribute disproportionately to off-site damages. 
► Environmentally sensitive areas, such as recharge areas of signifi

cant aquifers, should be protected. One approach would be to permanent
ly retire these land resources to grass and tree cover. 
► One of the major problems associated with the coercive elements of 
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the Conservation Title is that none of the environmental agencies wants 
to function in the role of enforcer. Some agency hould be commissioned 
to a ume the role of enforr<$ .... r and should be provided the human and 
economic resources to effectively fulfill its task. 
► Exi ting regulations require landowners to return Conservation Title 

set-aside enrolled land to crop production in the first year following 
expiration of contracts or they will lose their ba e. Therefore, landowners 
are under considerable pressure to do so. This incentive to return set-aside 
land to crop production should be examined. 
► There is a perceived need in all conservation agencies to permanent

ly retire highly erodible land enrolled in Conservation Title set-aside 
programs. 
► Implementation of a land diversion program de igned primarily to 

enhance water quality would be much more expensive than existing soil 
conservation programs. Cropland that would have to be retired to significant
ly affect water quality is very productive, which means that the rents required 
to lease the land would be quite high . 
► Future soil and water con ervation policies should encompass all 

agricultural activitie . The Conservation Title primarily focu ses on com
modity producer , but additional farm specialties contribute to pollution. 
For example, livestock operations generate considerable waste materials 
that can ignificantly reduce water quality if they are permitted to enter 

waterway . 
► Future soil and water conservation program should consider option 

other than complete retirement of set-aside land. Permi sion to use set
a ide land to produce nonerosive agricultural products could significantly 
reduce the rents necessary to retire highly e rod ible land from commodity 

production. 

Pol icy Is ues and Research Needs 

Policy Issues. The preceding chapters identified a number of significant 
policy i sue . The soil and water con ervation is ues rai ed ranged from 
objective to be accompli hed by Conservation Title program to the pro
cedure employed to implement pecific components of the legislation. 
Several of the policy i ue noted are a follows: 
► The relative importance of oil and water conservation efforts should 

be prioritized in the context of competing ocietal objectives. 
► The legitimacy of targeting con ervation re ou rces on problem land 

area hould be establi hed by policymaker . 
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► The operation of existing conservation agencies should be examined 
1n the context of their ability to implement soil and water conservation 
policies efficiently and equitably. 
► The cnteria used to evaluate success and failure of ·oil conservation 

efforts should be articulated by policyn1akers 1n the context of national con
servation and agricultural production goals. 
► The role of nonmarket benefits anci costs should be given more 

emphasis in the development and 1mplementat1on of sot! and water con
servation policies. 
► onagr1cultural interests hould be afforded a greater role 1n develop

ing and implementing soil and water conservation policies 
► The legitimacy of coercion as an implementation tool to achie\.e sod 

and water conservation obJect1ves should be established by pohcymakers 
Agencies responsible for implementing coercive approaches should be 
authonzed and instructed by policy makers to do <.,o 

► Policies to achieve permanent resolution of <.,otl and water pollution 
problems are needed. 

Future Research Needs Although several studies completed in recent 
months have focused on the problems associated with 1mplen1enting the 
Conservation Title, the contnbutors to this book 1dent1fied a number of 
additional research topics. Successful completion of the following research 
agenda would provide valuable 1nformat1on to address many of the policy 
issues Just outlined. Some of the research issues 1dent1fied are as follows 
► Research should be 1n1t1ated to determine if a single conservation policy 

can be expected to achieve multiple obJect1ves simultaneously. If compati
ble policy obJectives can be identified , the social and economic costs of 
implementing multiple objective policies should be measured. Consistency 
within and between government programs should be assessed. 
► A national survey of the general populace should be conducted to 

determine the relative pnonty given to soil and water conservation. Because 
national conservation policy 1s formulated 1n the poht1cal arena, the total 
electorate should be involved in the decision-making process. National issues 
such as maintaining farm income, improving environmental quality, stab1hz-
1ng commodity prices, improving wildlife habitat, maintaining low con
sumer pnces, and other national goals should be evaluated and ranked 1n 
terms of pnonty. 
► Research is needed to identify mechanisms that will facilitate greater 

cooperation among natural resources agencies. Cons1derat1on should be 
given to creating a single natural resources development agency at the 
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national le, LI to de\elop and implement natural re ource, policie and 
prograrn, 
► ThL in1pac.t, of regulator) and economic inccnti,e programs at the 

tarn1 IL, cl ~hould bL cxan1ined. ,.., ith particular empha\1 on the a\ e 
1ncnt of ,oc. ial and cconon1ic c.o,t, of in1plemcnting alternat1, e regulatof) 
and ine:ent1, e approac. he, 
► Rc':learch should bL 1n1tiated to determine the mo,t appropriate mean 

of n1ak1ng lando,\: ncrs a,,arc of Con,er,ation Title programs and regula
tion\ This ,, ill bt: particular!) irnportant as the deadline approache, tor 
in1plerncntat1on of con,Lr, ation con1pliance l\1a,, media mec.hant\m 
hould he contrasted \\ 1th per-onal con tac. t 
► The ,oc ial and cconon1ic c.o,t, of targeting lin1ited ,011 and \Vater con

cr, ation rc~ource~ on highl\ ,en,1u,e land area, ,hould be rL-.earched. 
P.articular attention ,hould be prud to c1ch1e, 1ng u11pro,ed ,, .. atcr quaht) ,, htle 
reducing ,oil lo~~-
► Rc1.,earch i~ needed to produce agric.ultural te 

that 111.untain high lc,el, ot produLtlOn \\hile 
cnvironrnental dcgn1dation 

hnolog1e, and ta..hn1que.., 
imultaneou,l, reduc.1ng 

~ ._ 

► 'I'he teasibilit) of in1plcrnenting a progran1 that \\'ill pcm1anentl\ retire 
high!) erodible land fron1 c. rop produc.t1on -.hould be exan11ncd The 
socioecono111ic c.o,t, c1nd benefits of ,uch a progran1 hould be e,aluated 
in the context of 11npt1( t, on loc.11 cornrnunity group, 
► The socioecono1111c. 11np.1c. ts of u,1ng ,et .i,ide lJnd re,ource tor pro

duct ion of altcrnati\:c crop, .... hould he .i ... ..,c-....,cd \quat. ulture. comn1erc1al 
rec. reation acti\ 1t1e.., ,ind c.rop.., produt.ed b) lo\\ input agriculture are 
LX,1n1plc1., of the t), pc.., of option, that ,hould he e\aluated 
► The 11npac.ts ot Con,cnation Title progn1n1s on en, ironn1ental quaht). 

\\ ildl ifc habitat, .ind ae,thct1t. qualtt} hJ,e to be docun1cntcd 1o t hJ..el1 
son1c of the grcate,t benefits of Con-.en,lt ion Title progn.1111, \\ ill be ob,ef\ ed 
in these arct1, Re..,e,1rt.hcr, ,hould not be t.on1pellcd to tran,l.Hc the find 
ings fron1 en\ ironn1cntal qu.iltt), ,tudie, into n1onetary , c1lue becau1.,e the 
validity Jnd reltabilit)' of cx1...,t1ng 111ethodolog1e, de,1gned to ,alue non 
rnarkct good, arc not \\ell c,tablt..,hed .it th1, t1n1e 
► Wtlltngnc,, ot lando\\ ncr, to (Ornpl) \\ 1th Con er\,1t1on Tttle pro 

gnun, under <.hfferent ,oc1occonon11c. condition, ..,hould be a,,e..,..,ed If tann 
sub,td)' progn1n1.., arc ehn11nJtcd. lt1nd operato~ prob,ibl) ,, ill be lcs \\ 1lhng 
to Lon1pl} with C on,ervation Title set ,1..,1de contnlL t, 
► I he utility of the d1ffu1.,1on rnodcl to predict part1c1pat1on 1n Con,er 

vation f1tlc progrc1in, ,hould be cx,1n11ned Po,..,1bl}. the diffu,1on n1odel 
will h,1vc utility for undcrst.1nd1ng pt1rt1cipat1on 111 C."'on cr\,ltion T1tlc ,et 
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a ide program becau e participation in uch programs i often highly profit
able. If an innovation i to be extensively adopted, profitability is essential. 
► The impact of Conservation Title programs on fi h and wildlife should 

be documented. Preliminary evidence sugge ts that the impact has been 
positive, but long-term monitoring 1s necessary to identify specific out
come . The monetary and nonmonetary benefits derived from increa ed 
recreation opportunities have to be documented. 
► The impact of Conservation Title program on the quality of ground

water should be a es ed. Long-term d1vers1on of land from crop produc
tion most likely will prevent or reduce groundwater contam1nat1on 1n some 
areas. 

► A study of the socioeconomic costs and benefits of a water quality 
enhancement program should be initiated. A program de 1gned pec1fically 
to increase water quality will affect land resources and land operators 1n 
a different manner than do ex1st1ng conservation programs. 

Summary 

The policy issues and research needs identified here clearly indicate that 
many opportunities exist for academicians, agency personnel, conserva
tion groups, and policymakers to contribute to future soil and water con
servation policies and programs. How effectively natural resources re
searchers, conservationists, and national policymakers address the re earch 
and policy questions outlined in this chapter will significantly influence 
the success or failure of Conservation Title and future conservation efforts. 

Relevant re earch findings, provided 1n a timely fashion by academicians 
and agency research staff, will facilitate decision-making, but the ultimate 
outcome of the policymaking process will be significantly influenced by 
the willingness of political leaders to formulate soil and water conserva
tion policies that some of the significant actor in the political arena will 
perceive negatively. Ultimately, decision-makers will be called on to decide 
whether economic incentives or regulations will be employed to achieve 
national environmental and agricultural production objectives. 
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