
ABSTRACT 
 
 

JACOBS, KERI LEE.  Determinants of the Allocation of the Conservation Reserve Program 
and Landowners’ Enrollment Decisions.  (Under the direction of Walter N. Thurman.) 
 
Paying landowners to undertake and invest in long term conservation on agricultural land in 

lieu of production is a strategy that has been employed in the United States on a large scale 

since 1986, via the Conservation Reserve Program (CRP).  The literature has identified that 

this policy, its implementation, and the incentives it creates have resulted in excess rents to 

landowners, increased program outlays, and an inefficient targeting of environmental 

benefits.  An explanation for these that remains largely unexplored in the current literature is 

that the program operates within and is affected by the political market: political forces 

which aim to affect the allocation of program benefits are redistributive in nature.  Using 

CRP enrollment data, the program is analyzed by panel estimation to identify whether and to 

what extent state level membership on Congressional committees with program jurisdiction 

have resulted in distributional effects on the allocation of program acreage (enrollments) and 

payments.  Understanding the role of the political economy in the CRP enhances the current 

literature by identifying and characterizing one potential determinant of the program’s 

enrollment outcomes.  Committee membership does appear to matter to the allocation of state 

level CRP payments and acres though the relationship between the membership measures 

used herein and enrollments has changed over time.  Complementary to the political 

economy perspective in understanding the determinants of enrollment is that landowners then 

respond optimally to the incentives produced by the political and regulatory processes.  The 

Environmental Benefits Index (EBI) is the ranking mechanism used to enroll land into the 



CRP and the index provides a higher probability of acceptance for landowners in certain 

priority regions.  An expected return maximization theory describing landowners’ offer 

decision is presented and, using contract-level CRP offer data, estimations are conducted to 

identify the effect of priority area designations on the rental rates offered by landowners in 

the Prairie Pothole National Conservation Priority Area.  Priority area designations are 

exogenous to the landowner and conventional thought regarding the program’s offer process 

is that a landowner will increase his rental rate to extract rent if his probability of enrollment 

becomes exogenously greater.  However, contrary to popular thought, the theoretical and 

empirical results reveal that landowners who receive exogenously-based EBI points may 

reduce their rental rates to maximize their expected return to enrolling.  This provides 

supporting evidence that the CRP’s enrollment process induces behavior that may reveal 

landowners’ opportunity cost of enrollment and that landowners respond to enrollment 

incentives in a manner consistent with a maximization of the expected returns to enrollment.  

The ability examine offer behavior across many signup periods is an important extension of 

the current literature, which generally relies on enrollment outcomes to reveal information 

about offer behavior.  While not novel, the expected return maximization theory contributes 

to the current literature by allowing a rent-reducing response to higher EBI points.  This 

approach and the findings have potentially important implications for the CRP’s future 

implementation and program cost-benefit analyses. 
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Chapter 1 

 

Introduction 

 

 

The United States Department of Agriculture’s (USDA) Conservation Reserve Program 

(CRP) is the largest federally-funded agricultural land conservation program.  In this 

program, landowners retire environmentally sensitive agricultural land for 10 to 15 years to a 

conservation cover.  In exchange, they receive annual rental payments, maintenance 

payments, and often other financial incentives for installing and maintaining the conservation 

cover on the parcel.  In 2008, landowners with agricultural land enrolled in the program 

received approximately $1.9 billion in annual rental payments for idling 34.6 million 

cropland acres (USDA 2009).  An Environmental Benefits Index (EBI) is used to score and 

then rank offers to enroll in the CRP.  Each offer’s EBI score is, in some sense, a cost-

adjusted measure of the environmental benefits associated with putting the parcel to the 

specified conservation cover.  The program’s stated objectives have changed over time but in 
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general include the reduction of soil, wind and water erosion, improvements in surface- and 

ground-water quality, and protection of wildlife habitat. 

 There is evidence in the literature that land enrolled in the CRP may not produce 

environmental benefits at the lowest cost and that perhaps other targeting schemes could 

improve environmental benefits.  The program has also been criticized for paying 

landowners a higher per-acre rental rate than the opportunity cost of land would suggest, 

implying excess rents to landowners in some regions and increased program outlays 

(Babcock et al. 1996, 1997; Smith 1995; Reichelderfer and Boggess 1988).  That, by some 

measures, the CRP results in “sub-optimal” enrollment must be attributable to something.  

The goal of this dissertation is to investigate factors that contribute to the observed cross-

sectional distribution of program participation and payments over time.  The primary CRP 

data consist of a unique dataset of individual CRP contracts from the program’s inception 

through 2004 and also offers to enroll in the program during the 15th, 16th, 18th, and 20th 

general signups. 

 The dissertation is organized into three main chapters.  The next chapter examines the 

Conservation Reserve Program from a historical perspective.  An overview of the legislative 

and regulatory history of the program is accompanied by a discussion of the program’s 

enrollment outcomes during each of the farm bill periods.  The enrollment outcomes are 

identified in terms of acreage enrollments and the corresponding payments to states as well 

as county level acreage enrollments.  The chapter concludes with a discussion of the regional 

dispersion of the program over time.  



3 

 The third chapter motivates a political economy perspective of the CRP’s outcomes, 

positing that perhaps we observe sub-optimal performance of the program for the very 

reasons other subsidy and direct payment programs exhibit distributive (and redistributive) 

effects associated with political factors:  politics matters.  The analysis utilizes information 

about the cross-sectional allocation of CRP enrollments over time and the underlying 

political environment in which allocation decisions were made to make inferences about the 

effect of political factors and political influence on the distribution of program benefits.  To 

estimate the effect of political representation on CRP enrollments, a panel estimation method 

is applied to a state level panel of CRP enrollments for the first 28 CRP signup periods.  State 

fixed effects are incorporated to control for state-specific heterogeneity.  The estimations 

identify whether and to what extent representation on the Committee on Agriculture and the 

subcommittees with jurisdiction over conservation in the House and Senate affect the 

allocation of CRP acreage enrollments and payments to states. 

 The fourth chapter develops an expected return maximization framework to 

characterize a landowner’s CRP offer decision.  The model considers that the offered rental 

rate submitted by a landowner, the fixed land characteristics, and the endogenous 

conservation provision decisions affect the probability that an offer will be accepted and 

further that there is a tradeoff decision in the rental rate.  Theoretical results suggest that 

landowners condition their offered rental rate on the strength of their EBI but that their 

provision of conservation is independent of the rental rate and depends on the EBI scoring 

mechanism and their individual non-pecuniary benefits to enrolling.  An empirical model is 

analyzed using data from CRP offers to enroll parcels within and neighboring the Prairie 
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Pothole National Conservation Priority Area in a natural experiment type approach.  Offers 

neighboring the priority area are compared to those inside the priority area to determine 

whether and to what extent rental rates in the Prairie Pothole region exhibit an endowment 

effect associated with the additional exogenous EBI points they receive in the EBI scoring 

mechanism.  The implications for a landowner’s level of effort are discussed within the 

context of the theoretical model.  

 This research suggests that one explanation for the distributional outcomes we 

observe – in recent history this reflects a greater concentration of CRP acreage and payments 

– over time is the effect political forces have on the program’s legislation and 

implementation.  Another source of influence on the program’s distribution is the program’s 

enrollment mechanism – the Environmental Benefits Index.  There are location specific 

endowment effects contained within the EBI’s scoring rules and these effects play a role in 

landowners’ offer behavior.  This suggests that changes to the EBI, particularly changes to 

the exogenous components of the score, will alter the program’s enrollment outcomes in 

predictable ways. 
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Chapter 2 

 

An Institutional and Historical Overview of the 

Conservation Reserve Program 

 

 

2.1.  Introduction 

The Conservation Reserve Program (CRP) has an interesting past and its evolution has been 

intertwined with the broader farm program and agricultural economy.  The goal of this 

chapter is to provide a historical overview of the CRP from its inception in the 1985 Farm 

Bill through the 2002 Farm Bill.  Changes to the program over time will be identified by 

changes in its governing law (Congressional statutes) and in the Executive branch’s 

implementation of the law, the USDA’s regulatory response to the law.  The program’s 

enrollment outcomes during each of the farm bill periods will be presented using state and 
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county level CRP enrollment data from the first 28 signup periods – all general and 

continuous signups from 1986-2004 – constructed from CRP contract files.1 

 A detectable theme in the legislative and regulatory implementation of the program is 

that of wanting to make it more broadly available to agricultural landowners in the United 

States, sometimes referred to as “regional equity.”  It would be remiss to ignore that changes 

to the program over time reflect the ever-present concern of the regional equity of farm 

programs in general.  Therefore, this chapter concludes with a discussion of changes in the 

CRP’s enrollment outcomes over time and identifies whether or not – and the means by 

which – it is available to landowners throughout the United States. 

 

2.2.  Conservation predecessors of the CRP 

The CRP we know today was not the first conservation reserve nor was 1986 the first time in 

American agricultural history that conservation measures were used to supplement the farm 

programs of the day.  The Soil Conservation and Domestic Allotment Act of 1935 (P.L. 74-

46) was signed into law on April 27, 1935.  The act established the Soil Conservation Service 

and provided the government the authority to subsidize crop and livestock production control 

so as to prevent erosion and “conserve soil.”  This act came on the heels of the Dust Bowl of 

the 1930s during which immense dust storms destroyed millions of acres of farmland, 

                                                            
1 CRP data used for this dissertation were obtained via an Interagency Agreement between the U.S. Department 

of Agriculture, Farm Service Agency Economic and Policy Analysis Staff on behalf of the Commodity Credit 

Corporation and Walter N. Thurman on behalf of North Carolina State University.  The author gratefully 

acknowledges the provision of data from the USDA FSA Economic and Policy Analysis Staff. 
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primarily in Texas, Oklahoma, New Mexico, Colorado and Kansas, that had become 

vulnerable after a sustained drought and a general misuse of agricultural farm land.  The 

1935 act was closely followed by the Soil Conservation and Domestic Allotment Act of 1936 

(P.L. 74-461), signed into law February 29, 1936.  Though the act did not include strong 

income or commodity price support features, it did establish a direct link between soil 

conservation and commodity programs. Further, it protected sharecroppers and tenant 

farmers by requiring landlords to share with them the government payments for reduced 

production.  

 In consideration of the 1935 act Senator Hatch from New Mexico submitted the 

Senate Committee on Agriculture and Forestry’s report of the Senate’s version of the bill in 

the First Session of the 74th Congress.  In his report, he references the need for a Federal 

program to induce conservation and provide financial assistance to landowners who might 

otherwise not have the incentives to undertake conservation measures on their land.  Excerpts 

of his report read: 

“…Recognizing that, unless soil erosion can be controlled on farm, grazing, and 
forest lands, the prosperity of the United States cannot be permanently maintained, 
the bill provides for the coordination of all Federal activities with relation to soil 
erosion...  
…Heretofore, soil-erosion control has been among several groups in the different 
Departments. The present bill coordinates all of these groups and places the control 
under the Secretary of Agriculture. Experiences of recent storms, both flood and 
wind, demonstrate the necessity to prevent wastage of soil, the conservation of water, 
and the control of floods. The silting of reservoirs, the maintaining of the navigability 
of rivers and harbors, the protection of public lands, all justify Federal responsibility 
for the carrying out of a national erosion control program… 
 
...The aid authorized in this subsection will be necessary because, in general, the 
owner of private lands cannot bear the entire cost of controlling the erosion thereon. 
He has neither the technical knowledge nor the financial resources. Over tremendous 
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areas, land destruction has proceeded to the point where it would be impossible to 
persuade or force the owners to assume the entire burden of control, nor would it be 
just to do so. Fundamentally, they have not been responsible for the erosion which 
has occurred. In the disposal of the public domain, settlers were encouraged to 
acquire the public lands and to cultivate them. With the transfer of ownership went no 
restrictions, instructions, or advice as to methods under which the land should be 
used in order to protect it from erosion… 
 
…Acting in good faith, the settlers used their land in the light of the best information 
available. Since it was not the initial fault of the settler that his land became subject 
to erosion, it would not be right to require him to bear the entire burden of repairing 
damage done or of preventing future damage. Furthermore, the interest of the Nation 
in controlling erosion far exceeds that of the private landowner…” 

 

 The next major soil conservation legislation was the Agricultural Act of 1956 (P.L. 

84-540), from which the “Soil Bank” was established.  At the time of this farm bill there was 

declining support for reliance on price supports and increased favor for supply control 

measures such as acreage idling (Orden, Paarlberg, and Roe 1999).  The Soil Bank paid 

farmers to remove cropland from production and had both short- and long-term provisions.  

The short-term program, an acreage reduction program (ARP), put land to idle on an annual 

basis but it only operated for two years (1956-1958).  Other land was idled under the long-

term conservation reserve and as late as 1972 some Soil Bank lands were still enrolled.

 The first half of the 1980s was difficult for U.S. agriculture in light of a world-wide 

oil crisis and global depression: farm program payments rose sharply as did commodity 

surplus levels, agricultural land prices dropped, farm income fell, interest rates and inflation 

were high, and U.S. grain exports fell.  To deal with the massive grain and cotton surplus 

inventories then held by the Commodity Credit Corporation (CCC), the USDA implemented 

acreage reduction programs for the 1982 production year.  However, 1982 brought record 
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production and the surplus levels of nearly all major commodities increased again.  In 

response to a situation of declining demand for U.S. agricultural production and escalating 

farm program costs, the Reagan Administration announced and Congress approved the 

Payment-In-Kind (PIK) program to be implemented for the 1983 crops of wheat, corn, grain 

sorghum, cotton and rice.2  Under the PIK program farmers could elect to take land out of 

production – in addition to acreage already not planted to crops under the paid voluntary 

diversion program – and receive payments for doing so in the form of commodities.  

Landowners diverted 83 million acres in the 1983 PIK program. 

 

2.3.  The 1985 Farm Bill:  The new CRP 

The diversion, ARPs and PIK programs in the early and mid-1980s were not conservation 

oriented in the sense that there were environmental standards or erosion eligibility 

requirements.  They were short term provisions enacted to control commodity supplies, 

reduce surpluses and provide farm support.  The Food Security Act of 1985 (P.L. 99-198), 

signed into law on December 23, 1985, was the first farm bill to provide a comprehensive 

framework within which conservation on highly erodible agricultural lands could be 

addressed.  This legislation allocated approximately $1 billion to fund the USDA’s 

conservation activities (Zinn 2002).  Along with other conservation provisions, the 

                                                            
2 This was not the first program of its kind. In the 1930s a similar program was used to reduce excess supplies 

of cotton and, in the 1960s, of feed grains. 
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Conservation Reserve Program we know today was created.3  Notable commodity-based 

provisions of the 1985 Farm Bill included the introduction of the marketing loan program for 

cotton and rice and the Export Enhancement Program. 

 The 1985 Farm Bill authorized the USDA to enroll, by 1990, between 40 and 45 

million acres of cropland in the CRP while limiting county level enrollment to 25% of a 

county’s agricultural land.  Exceptions to this limit occurred only by waiver from the 

Secretary of Agriculture if it was determined that greater local enrollment would not depress 

the local economy.  Landowners signed 10- to 15-year contracts to retire their agricultural 

land and received annual rental payments and a cost-share payment for planting the retired 

land to grass or trees.  The program came to be largely as a result of the strength of the 

environmental lobby in the mid 1980s and the lobby’s recognition that what they wanted 

(reduced soil erosion, better groundwater control measures, reduced loss of wildlife habitats) 

dovetailed nicely with the farm lobby’s desire for a paid land retirement to replace the unpaid 

ARP.  The CRP’s primary objective was to reduce soil erosion, with secondary objectives to 

protect the United States’ long-term production capacity, curb surplus production of 

commodities, provide farm income support, improve water quality, and create and improve 

fish and wildlife habitat.4 

 

 
                                                            
3 These other programs are conservation compliance (“sodbuster” and “swampbuster” provisions), the Acreage 

Reduction Program (ARP), 50/92 Program, and the Optional Paid Land Diversion Program. 
4 For discussions of the early CRP and its policy implications see Thurman (1995), Cochrane and Runge (1992), 

and Orden, Paarlberg and Roe (1999). 
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2.3.1. Eligibility and offer selection  

The CRP was to be administered by the USDA and much discretion was given to the 

Secretary of Agriculture in its implementation and administration.  Enrollment was 

determined by soliciting bids from farmers for land that met the erodibility criteria.  Farmers 

applied at their local Agricultural Stabilization and Conservation Service center (known 

currently as the Farm Service Agency (FSA)) and, as part of their offer, indicated the fields 

they would enroll, their required payment (rental rate), and the crop base reduction amount 

over the life of their contract, if accepted.  In order to decide which lands were accepted, and 

also to ensure that there was an equitable distribution of the benefits among regions, 

multicounty “bid pools” were established, each with a determined maximum acceptable 

rental rate.  The bid pools were groupings of counties based on similarities in crop 

production, soil, and other characteristics.  The payment rate for a single bid pool was 

intended to reflect the average of the prevailing cash rental rate of the average agricultural 

land in the pool. However, it has been suggested that in order to entice voluntary 

participation in the CRP, the CRP rental payments had to be set higher than the prevailing 

cash rents.  All “bids” (rental rates) from a single bid pool that were lower than the 

predetermined level were accepted (Reichelderfer and Boggess 1988). 

 Throughout this time the enrollment eligibility set by the USDA changed and the pool 

of eligible cropland increased.5  During the first five signups, the eligibility criteria 

                                                            
5 Osborn, Llacuna, and Linsenbigler (1995) present the technical details of eligibility, which relied on land 

capability classes and subclasses and erosion T-factors.  They also reference the interim and final rules and 
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established by the USDA required that at least two-thirds of the enrolled field had to be 

classified as highly erodible if it was to be planted to trees.  Signup 3 relaxed the eligibility 

constraints used in the first and second signups by allowing enrollment of lands with a lower 

erosion rate on certain land classes where gully erosion was present. For signups 4 and 5 the 

criteria were again expanded (in the sense that they brought into the pool more agricultural 

land) to include land on which, when cover, management, and practices factors reflecting the 

1981-1985 crop years were applied, the erosion rate still exceeded that recommended by the 

Soil Conservation Service.6 

 The sixth signup occurred in the first half of February, 1988, and its rules reduced the 

erosion requirements for acreage planted to trees and reduced the requirement that two-thirds 

of the field be highly erodible to one-third of the field.  Also introduced was the idea of 

allowing “filter strips” of a fixed width to be enrolled along water bodies regardless of the 

soil type.  Filter stripping was not a new farming practice but it was now recognized as an 

allowable conservation practice in the CRP eligibility requirements.  The requirements for 

signups 7 through 9 were essentially the same as in Signup 6 and the eligibility definition 

was expanded to include cropped wetland or land with evidence of scour erosion. 

 

 

                                                                                                                                                                                        
regulations issued by the USDA by which the changes in eligibility occurred.  The USDA Farm Service Agency 

(USDA 2007a) provides eligibility and enrollment details by signup. 
6 The Soil Conservation Service (CSC) was renamed the Natural Resources Conservation Service (NRCS) in 

1994 as part of the Department of Agriculture Reorganization Act. 



13 

2.3.2. Enrollments: Signups 1 through 9 

Nine signup periods occurred between 1986 and 1989 and in that time over 32 million acres 

were enrolled into the CRP at an average rental rate (including maintenance payments) of 

approximately $55 per acre.  Table 2.1 provides aggregate enrollment data by signup.  The 

enrollment data are constructed from CRP contract files, which are “snapshots” of current 

enrollment taken in each fiscal since 1996.  Contracts in the first signup period were enrolled 

under the 1986 program year and, given that they were 10 year contracts, were still “active” 

in the 1996 fiscal-year snapshot file. To the extent that some contracts were terminated early 

and then removed from the database, they cannot be observed.  The information captured for 

the first nine signups includes the location of the contract (the administering state and 

county), the number of acres enrolled, the per-acre rental rate paid to the landowner, the 

conservation practice(s) used on the idled parcel, soil quality and erosion indicators, and 

information regarding the crop base-acre reduction. 

 Table 2.2 provides state level cumulative CRP enrollment for the years governed by 

the 1985 Farm Bill.  Each state’s proportion of the program’s cumulative acreage enrollment 

is provided.  The first three signup periods were complete by the end of 1986 and a majority 

of those acreages were located in Colorado, Texas, and the states in the Northern Plains.7  

Figures 2.1, 2.3 and 2.5 depict the proportion of the acres and payments in each signup that 

were allocated to the individual states.  The scales used to identify the ranges of proportions 

                                                            
7 The USDA defines ten multi-state farm productions regions that loosely have similar agricultural 

characteristics: Pacific, Mountain, Northern Plains, Southern Plains, Lakes States, Corn Belt, Delta States, 

Northeast, Appalachian, and Southeast. 
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for acres and payments are the same, highlighting the differences between states in average 

rental rate.  For example, Colorado’s enrollment in the first signup accounted for more than 

10% of the total acres enrolled in that period (11.7%) but less than 10% of the payments.  

Figures 2.2, 2.4 and 2.6 provide the county level CRP acreage enrollments in the first three 

signups. 

 The first three signups were similar in their spatial composition of enrollment and, 

based on the relatively constant eligibility requirements over the period, this is not 

unexpected.  There was a greater level of enrollment activity in the fourth and fifth signups in 

the southeastern and eastern regions of the United States, though even through Signup 9, 

enrollment was very much concentrated in the Northern and Southern Plains and eastern 

Mountain states.  Figures 2.7 through 2.18 show the progression of CRP enrollments and 

payments to each of the states by signup from 1985 through 1990.   
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Table 2.1.  CRP Data for Approved Contracts by Signup 
Farm Bill Signup Type Signup Period Program Year

# Contracts 
Accepted

CRP Acres 
Enrolled

Avg Acres 
per Contract

Annual Contract 
Payments†

Avg Rental 
Rate‡

1985 1 General 3/3/1986 - 3/14/1986 1986 12,251 732,217 76.4 $3,094,889 $46.07
1985 2 General 5/5/1986 - 5/16/1986 1986, 1987 28,822 2,738,818 125.3 $120,408,579 $49.80
1985 3 General 8/4/1986 - 8/15/1986 1986, 1987 46,674 4,616,494 131.3 $216,148,708 $52.96
1985 4 General 2/9/1987 - 2/27/1987 1987, 1988 122,719 9,326,047 97.9 $478,211,739 $57.28
1985 5 General 7/20/1987 - 7/31/1987 1987, 1988 58,646 4,422,534 95.9 $211,897,716 $54.59
1985 6 General 2/1/1988 - 2/19/1988 1988, 1989 55,102 3,161,809 73.8 $151,950,375 $53.92
1985 7 General 7/18/1988 - 8/31/1988 1988, 1989 40,173 2,434,473 78.1 $122,335,057 $58.46
1985 8 General 2/6/1989 - 2/24/1989 1989, 1990 39,037 2,259,337 77.7 $116,833,533 $60.61
1985 9 General 7/17/1989 - 8/4/1989 1989, 1990 49,933 3,021,275 86.0 $155,813,119 $60.57
1990 10 General 3/4/1991 - 3/15/1991 1991 13,090 478,500 54.8 $25,664,315 $59.66
1990 11 General 7/8/1991 - 7/19/1991 1992 27,594 1,012,509 64.3 $60,080,478 $65.11
1990 12 General 6/15/1992 - 6/26/1992 1993 31,810 1,038,887 54.4 $65,411,368 $67.69
1990 13 General 9/11/1995 - 9/22/1995 1996, 1997 18,223 613,333 48.4 $32,919,822 $66.43
1996 14 Continuous 9/3/1996 - 9/30/1997 1997, 1998 44,122 568,432 17.4 $43,011,228 $113.38
1996 15 General 3/3/1997 - 3/28/1997 1998, 1999 245,343 17,158,662 103.6 $672,359,783 $45.82
1996 16 General 10/14/1997 - 11/14/1997 1998, 1999 102,396 5,933,564 79.6 $268,015,897 $54.56
1996 17 Continuous 10/1/1997 - 9/30/1998 1998, 1999 34,309 223,193 8.3 $23,247,906 $111.30
1996 18 General 10/26/1998 - 12/11/1998 2000 76,833 4,806,798 81.0 $219,012,327 $54.40
1996 19 Continuous 10/1/1998 - 9/30/1999 1999, 2000 39,523 272,339 8.4 $29,528,192 $107.19
1996 20 General 1/18/2000 - 2/11/2000 2001 45,411 2,269,828 61.9 $120,118,983 $61.97
1996 21 Continuous 10/1/1999 - 4/6/2000 2000, 2001 16,699 120,061 8.5 $13,507,488 $108.96
1996 22 Continuous 4/6/2000 - 9/30/2000 2000, 2001 28,396 211,373 8.5 $21,868,882 $101.24
1996 23 Continuous 10/1/2000 - 9/30/2001 2001, 2002 65,507 473,894 8.2 $49,637,364 $93.74
1996 24 Continuous 10/1/2001 - 9/30/2002 2002, 2003 57,102 440,379 8.4 $46,115,855 $90.64
2002 25 Continuous 10/1/2002 - 9/30/2003 2003, 2004 30,443 252,765 8.5 $24,178,232 $84.87
2002 26 General 5/5/2003 - 6/13/2003 2004, 2005 35,211 1,680,407 47.8 $97,010,631 $66.36
2002 27 Continuous 5/5/2003 - 9/30/2003 2003, 2004 15,008 185,107 12.4 $15,810,215 $88.52
2002 28 Continuous 10/1/2003 - 9/30/2004 2004, 2005 19,835 156,187 7.9 $15,049,570 $91.79

* Based on fiscal year snapshots of all CRP contracts; does not account for contract terminations or other changes.
† Annual payment is the sum of annual rental and incentive payments for all active contracts.  Does not include cost share.
‡  The average across all observations of the contracted, per-acre annual rental rate, including maintenance payments. Does not include cost share or incentives .  
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Table 2.2.  Cumulative CRP Enrollment by State for the 1985 Farm Bill Period 

State
FIPS 
Code

1986 1987 1988 1989 1990 1986 1987 1988 1989 1990

AL 1 68,509 301,781 411,872 483,683 501,939 3.6% 2.0% 1.7% 1.7% 1.5%
AK 2 2,312 16,589 25,070 25,282 25,282 0.1% 0.1% 0.1% 0.1% 0.1%
AZ 4 0 0 33 33 33 0.0% 0.0% 0.0% 0.0% 0.0%
AR 5 19,999 91,612 140,647 184,557 212,326 1.0% 0.6% 0.6% 0.6% 0.7%
CA 6 21,953 119,700 151,569 169,461 176,165 1.1% 0.8% 0.6% 0.6% 0.5%
CO 8 354,708 1,286,526 1,599,843 1,751,619 1,908,530 18.4% 8.4% 6.7% 6.1% 5.9%
CT 9 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0%
DE 10 0 138 347 770 890 0.0% 0.0% 0.0% 0.0% 0.0%
FL 12 12,001 48,841 84,759 106,580 116,717 0.6% 0.3% 0.4% 0.4% 0.4%
GA 13 47,086 254,128 398,244 519,277 573,402 2.4% 1.7% 1.7% 1.8% 1.8%
HI 15 85 85 85 85 85 0.0% 0.0% 0.0% 0.0% 0.0%
ID 16 38,986 464,297 632,305 718,247 763,317 2.0% 3.0% 2.6% 2.5% 2.3%
IL 17 31,224 262,839 374,082 514,403 608,671 1.6% 1.7% 1.6% 1.8% 1.9%
IN 18 10,608 144,780 210,379 303,812 356,615 0.5% 0.9% 0.9% 1.1% 1.1%
IA 19 76,469 1,239,129 1,472,786 1,760,059 1,951,061 4.0% 8.1% 6.2% 6.1% 6.0%
KS 20 102,913 965,459 1,999,463 2,412,193 2,809,823 5.3% 6.3% 8.4% 8.4% 8.6%
KY 21 42,291 276,937 347,565 384,632 402,657 2.2% 1.8% 1.5% 1.3% 1.2%
LA 22 7,102 44,251 77,419 105,774 131,706 0.4% 0.3% 0.3% 0.4% 0.4%
ME 23 2,361 13,288 26,605 33,176 34,597 0.1% 0.1% 0.1% 0.1% 0.1%
MD 24 373 2,497 6,064 10,927 15,126 0.0% 0.0% 0.0% 0.0% 0.0%
MA 25 15 15 15 22 22 0.0% 0.0% 0.0% 0.0% 0.0%
MI 26 7,390 70,127 122,541 168,615 192,795 0.4% 0.5% 0.5% 0.6% 0.6%
MN 27 132,170 1,121,900 1,441,435 1,634,487 1,739,175 6.9% 7.3% 6.0% 5.7% 5.3%
MS 28 80,706 384,476 524,139 625,264 701,296 4.2% 2.5% 2.2% 2.2% 2.2%
MO 29 101,459 870,812 1,258,289 1,408,423 1,479,249 5.3% 5.7% 5.3% 4.9% 4.5%
MT 30 54,565 805,209 1,827,179 2,341,454 2,682,857 2.8% 5.2% 7.7% 8.1% 8.2%
NE 31 69,368 673,877 981,538 1,162,979 1,304,573 3.6% 4.4% 4.1% 4.0% 4.0%
NV 32 0 0 1,777 2,101 2,828 0.0% 0.0% 0.0% 0.0% 0.0%
NH 33 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0%
NJ 34 138 241 330 462 627 0.0% 0.0% 0.0% 0.0% 0.0%
NM 35 94,457 424,003 462,069 477,172 480,522 4.9% 2.8% 1.9% 1.7% 1.5%
NY 36 5,592 24,092 38,790 47,007 50,072 0.3% 0.2% 0.2% 0.2% 0.2%
NC 37 9,675 59,097 97,034 118,578 129,939 0.5% 0.4% 0.4% 0.4% 0.4%
ND 38 36,967 599,217 1,561,840 2,276,031 2,865,770 1.9% 3.9% 6.5% 7.9% 8.8%
OH 39 8,171 99,651 139,207 195,669 243,152 0.4% 0.6% 0.6% 0.7% 0.7%
OK 40 58,015 515,127 875,351 1,018,267 1,133,828 3.0% 3.4% 3.7% 3.5% 3.5%
OR 41 62,858 381,045 477,884 501,137 510,097 3.3% 2.5% 2.0% 1.7% 1.6%
PA 42 5,181 33,672 55,533 74,416 86,287 0.3% 0.2% 0.2% 0.3% 0.3%
RI 44 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0%
SC 45 18,390 129,375 186,955 233,018 254,749 1.0% 0.8% 0.8% 0.8% 0.8%
SD 46 35,849 391,817 871,336 1,283,394 1,737,154 1.9% 2.6% 3.7% 4.4% 5.3%
TN 47 52,082 244,140 333,800 387,837 409,987 2.7% 1.6% 1.4% 1.3% 1.3%
TX 48 149,199 1,932,655 2,980,067 3,539,100 3,833,631 7.7% 12.6% 12.5% 12.3% 11.8%
UT 49 19,771 162,489 207,709 220,830 223,665 1.0% 1.1% 0.9% 0.8% 0.7%
VT 50 17 194 216 216 216 0.0% 0.0% 0.0% 0.0% 0.0%
VA 51 4,734 25,604 47,530 62,807 69,972 0.2% 0.2% 0.2% 0.2% 0.2%
WA 53 54,618 530,251 823,451 895,340 974,710 2.8% 3.5% 3.4% 3.1% 3.0%
WV 54 89 312 516 580 601 0.0% 0.0% 0.0% 0.0% 0.0%
WI 55 20,916 225,134 389,170 488,795 573,625 1.1% 1.5% 1.6% 1.7% 1.8%
WY 56 7,632 111,148 205,387 227,155 251,563 0.4% 0.7% 0.9% 0.8% 0.8%

Cumulative Acreage Proportion of Cumulative Acreage
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Figure 2.1.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 1 
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Figure 2.2.  County level CRP enrollment (acres): Signup 1 
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Figure 2.3.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 2 
 



20 

 
 

Figure 2.4.  County level CRP enrollment (acres): Signup 2 
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Figure 2.5.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 3 
 



22 

 
 

Figure 2.6.  County level CRP enrollment (acres): Signup 3 
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Figure 2.7.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 4 
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Figure 2.8.  County level CRP enrollment (acres): Signup 4 
 
 
 
 
 
 
 
 
 
 
 
 
 



25 

 
 

Figure 2.9.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 5 
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Figure 2.10.  County level CRP enrollment (acres): Signup 5 
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Figure 2.11.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 6 
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Figure 2.12.  County level CRP enrollment (acres): Signup 6 
 
 
 
 
 
 
 
 
 
 
 
 
 



29 

 
 

Figure 2.13.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 7 
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Figure 2.14.  County level CRP enrollment (acres): Signup 7 
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Figure 2.15.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 8 
 



32 

 
 

Figure 2.16.  County level CRP enrollment (acres): Signup 8 
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Figure 2.17.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 9 
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Figure 2.18.  County level CRP enrollment (acres): Signup 9 
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2.4.  The 1990 Farm Bill: The CRP is reauthorized with 
a focus on water quality 

With nearly 85% of the mandated 40 million acres already enrolled by the summer of 1989, 

no signups occurred in the last quarter of 1989 or in all of 1990.  On the heels of these 

enrollments and in the first part of the 1990s, the conservation movement remained strong 

and so did its support.  In 1990 it was believed that the soil erosion measures with which the 

1985 Act was concerned were being sufficiently addressed and so conservation attention and 

efforts turned to water quality.   

 Sustainable agriculture emerged as a theme in the 1990 Food, Agriculture, 

Conservation and Trade (FACT) Act (P.L. 101-624).  Major revisions were made to the 

general commodity programs for cotton, corn, rice and wheat.  In general, acreage reduction 

participants were required to plant an annual or perennial cover crop on at least half of the 

set-aside acres and cost-share was available for perennial covers that benefitted water quality 

or wildlife habitat.  Also, farmers were given more flexibility in their crop rotations, which 

included planting non-program crops such as oilseed or industrial or experimental crops.  The 

sustainability provisions included a new Integrated Farm Management Program Option 

(IFMPO) under which farmers received program payments for resource-conserving (non-

program) crops (forage legumes, any legume grown for forage or green manure, 

legume/small grain/grass mixtures) planted on a portion of the base acres. 

 The 1990 Farm Bill’s conservation titles focused on the environmental topics of 

groundwater pollution control, wetlands protection (recall CRP signups 7 through 9 
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identified this concern as well) and overall water quality.  The legislation authorized a 

Wetland Reserve Program to enroll one million acres and combined it with the CRP to 

establish a new Environmental Conservation Acreage Reserve Program (ECARP).  This 

conservation program was given a statutory mandate of 40-45 million acres by the end of 

1995 which was to include the 34 million already enrolled as a result of the CRP’s first nine 

signup periods.8  Also, conservation priority areas were established to identify and prioritize 

resources of concern in the Chesapeake Bay, Long Island Sound, and the Great Lakes Region 

and other environmentally sensitive areas the Secretary deemed appropriate.9 

 

2.4.1. Eligibility and offer selection 

The CRP’s goals were redirected under the 1990 FACT Act to improve water quality and the 

USDA implemented these new goals in its administration of the program in the upcoming 

years.  Cropland eligibility requirements retained provisions for highly erodible land and the 

land capability and soil erosion classifications used in the first nine signups but were 

expanded to include cropland devoted to filter strips, waterways, contour grass strips, 

permanent wildlife habitat, field windbreaks, shelterbelts, living snow fences, salt tolerant 

vegetation, or terraces.  Also eligible was land in designated hydrologic areas (identified by 

the Water Quality Initiative), land in the newly established conservation priority areas, and 

land in wellhead protection areas (designated as such by the Environmental Protection 

                                                            
8 Appropriations legislation reduced the program’s acreage cap to 38 million acres. 
9 The Prairie Pothole National Conservation Priority Area was identified by the Secretary in 1996 and the 

Longleaf Pine region was designated an eligible priority area in 1998. 
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Agency).  Farmed wetlands were no longer eligible for enrollment under the CRP as there 

was a preference that they instead be enrolled in the Wetland Reserve Program.  Incentives 

were provided for the conversion of existing CRP acreage to trees and for new hardwood tree 

planting. 

 The most notable change to the CRP during this time was in how it enrolled land.  

The amount of room remaining in the program was dwindling and so the USDA needed a 

way to prioritize offers for enrollment.  This was ultimately achieved by identifying offers as 

one of four types: standard, easement, wellhead standard, and wellhead easement. 

“Easement” offers were those that generally required useful life easements (such as filter 

strips) and the “standard” offers were anything that did not require such easements.  The 

wellhead standard and wellhead easements reflected the same distinctions except that these 

offers were for lands in wellhead protection areas.  Offers were reviewed by county 

committees and those that met the eligibility criteria were forwarded to the Consolidated 

Farm Service Agency where each offer’s rental rate was compared with a soil-specific 

cropland rental rate.10   Offers whose rental rate was above that were rejected.  All easement 

and wellhead offers (easement, wellhead standard, and wellhead easement) that survived the 

rental rate screening were accepted and any remaining available acreage was allocated to the 

standard offers.  

 The acceptance criterion for the remaining standard offers hinged on what would be 

the program’s first Environmental Benefits Index (EBI).  The precise ranking criterion of the 

                                                            
10 These rental rates were not the same as the maximum average rental rates applied to the bid pools in the first 

nine signups. 
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EBI was “black box” in the sense that the rules for determining each offer’s rank or score 

were not released. However, we do know that the EBI was comprised of seven conservation 

and environmental goals, which are:  1) surface water quality improvement, 2) potential for 

ground water improvement, 3) soil productivity preservation, 4) providing assistance to 

farmers negatively affected by conservation compliance, 5) encouragement of tree plantings, 

6) preference for hydrologic unit areas identified by the Water Quality Initiative, and, 7) 

enrollment in conservation priority areas. 

 

2.4.2. Enrollments: Signups 10 through 13 

Three signup periods (signups 10 through 12) were held from 1991 through 1992 and an 

additional 2.5 million acres were enrolled at an average per-acre rental rate (including 

maintenance payments) of $64, increasing the program’s total enrollment to approximately 

35 million acres by 1993 with program outlays of approximately $1.6 billion annually.  In 

1995 the USDA used its authority to allow producers an “early out” of their CRP contracts 

with the goal of replacing the less environmentally beneficial acres that were enrolled in the 

earlier signup periods with new enrollments.  The 13th signup was used to replace those 

acres. 

 Cumulative state level enrollments are given in Table 2.3.  There were only slight 

changes in the cumulative acres enrolled in any of the states during the time period because 

of the relatively small number of enrollments allowed.  Figures 2.19 through 2.26 illustrate 

the state-level distributions of acres and payments for each signup and also the county-level 
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acreages enrolled.  In this period there is a noticeable shift in the location of the new 

enrollments from the Mountain and Plains regions, to the Corn Belt, Appalachian, and Delta 

regions, owing to the change in the offer procedure and eligibility criteria that placed greater 

emphasis and water quality issues and also tree plantings. 
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Table 2.3.  Cumulative CRP Enrollment by State for the 1990 Farm Bill Period 

State
FIPS 
Code

1991 1992 1993 1994 1995 1996 1991 1992 1993 1994 1995 1996

AL 1 518,101 533,145 555,523 555,523 554,378 543,859 1.6% 1.6% 1.6% 1.6% 1.6% 1.6%
AK 2 26,130 26,130 26,130 26,130 24,930 24,908 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
AZ 4 33 33 33 33 33 33 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AR 5 221,653 232,969 246,474 246,474 245,819 239,120 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
CA 6 176,165 181,808 182,185 182,185 180,520 178,967 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%
CO 8 1,910,089 1,924,274 1,933,910 1,933,910 1,933,203 1,917,139 5.8% 5.7% 5.5% 5.5% 5.5% 5.6%
CT 9 0 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
DE 10 901 901 901 901 900 873 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FL 12 119,050 123,045 128,584 128,584 128,443 124,064 0.4% 0.4% 0.4% 0.4% 0.4% 0.4%
GA 13 584,531 599,194 616,501 616,501 615,643 609,034 1.8% 1.8% 1.8% 1.8% 1.8% 1.8%
HI 15 677 677 677 677 677 0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
ID 16 782,840 817,728 848,591 848,591 846,971 821,395 2.4% 2.4% 2.4% 2.4% 2.4% 2.4%
IL 17 636,727 709,159 786,432 786,432 785,103 784,456 1.9% 2.1% 2.2% 2.2% 2.2% 2.3%
IN 18 371,483 411,306 453,481 453,481 452,199 429,569 1.1% 1.2% 1.3% 1.3% 1.3% 1.2%
IA 19 1,987,846 2,087,172 2,203,794 2,203,794 2,199,360 2,176,232 6.0% 6.1% 6.3% 6.3% 6.3% 6.3%
KS 20 2,818,349 2,859,101 2,885,579 2,885,579 2,883,501 2,867,590 8.5% 8.4% 8.2% 8.2% 8.2% 8.3%
KY 21 410,229 420,620 437,554 437,554 436,315 413,243 1.2% 1.2% 1.2% 1.2% 1.2% 1.2%
LA 22 136,539 141,168 145,673 145,673 145,325 144,007 0.4% 0.4% 0.4% 0.4% 0.4% 0.4%
ME 23 34,831 35,517 35,790 35,790 35,712 32,020 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
MD 24 16,676 18,489 19,439 19,439 19,408 19,625 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
MA 25 22 22 22 22 22 54 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
MI 26 211,898 256,288 331,622 331,622 330,852 334,605 0.6% 0.8% 0.9% 0.9% 0.9% 1.0%
MN 27 1,758,906 1,807,378 1,836,818 1,836,818 1,834,411 1,778,656 5.3% 5.3% 5.2% 5.2% 5.2% 5.2%
MS 28 733,444 773,628 815,649 815,649 813,367 820,230 2.2% 2.3% 2.3% 2.3% 2.3% 2.4%
MO 29 1,512,069 1,599,403 1,700,170 1,700,170 1,698,174 1,701,712 4.6% 4.7% 4.9% 4.9% 4.9% 4.9%
MT 30 2,730,777 2,775,803 2,814,750 2,814,750 2,815,320 2,786,163 8.3% 8.2% 8.0% 8.0% 8.0% 8.1%
NE 31 1,314,085 1,350,110 1,379,741 1,379,741 1,377,246 1,370,687 4.0% 4.0% 3.9% 3.9% 3.9% 4.0%
NV 32 2,828 2,828 2,828 2,828 2,828 2,353 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
NH 33 0 0 0 0 0 11 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
NJ 34 627 627 689 689 689 573 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
NM 35 480,552 482,433 482,938 482,938 483,406 476,520 1.5% 1.4% 1.4% 1.4% 1.4% 1.4%
NY 36 53,008 56,252 59,816 59,816 59,753 57,726 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
NC 37 133,000 138,550 143,723 143,723 143,010 139,290 0.4% 0.4% 0.4% 0.4% 0.4% 0.4%
ND 38 2,879,117 2,897,889 2,908,429 2,908,429 2,908,589 2,836,528 8.7% 8.5% 8.3% 8.3% 8.3% 8.2%
OH 39 262,679 313,153 365,983 365,983 364,534 352,961 0.8% 0.9% 1.0% 1.0% 1.0% 1.0%
OK 40 1,139,136 1,161,077 1,170,355 1,170,355 1,169,563 1,155,059 3.5% 3.4% 3.3% 3.3% 3.3% 3.3%
OR 41 512,976 520,965 523,718 523,718 522,743 511,427 1.6% 1.5% 1.5% 1.5% 1.5% 1.5%
PA 42 88,287 92,037 94,870 94,870 94,420 94,968 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%
RI 44 0 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
SC 45 257,092 261,158 267,014 267,014 266,502 267,738 0.8% 0.8% 0.8% 0.8% 0.8% 0.8%
SD 46 1,741,210 1,751,831 1,772,269 1,772,268 1,772,538 1,733,722 5.3% 5.2% 5.1% 5.1% 5.1% 5.0%
TN 47 420,646 437,866 455,022 455,022 453,791 428,340 1.3% 1.3% 1.3% 1.3% 1.3% 1.2%
TX 48 3,875,323 3,964,403 4,067,992 4,067,992 4,065,465 4,038,565 11.7% 11.7% 11.6% 11.6% 11.6% 11.7%
UT 49 223,665 224,878 225,285 225,285 227,481 224,331 0.7% 0.7% 0.6% 0.6% 0.7% 0.7%
VT 50 216 222 222 222 222 205 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
VA 51 71,370 73,214 75,508 75,508 75,054 72,458 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
WA 53 982,925 1,016,718 1,046,475 1,046,475 1,044,586 1,033,074 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
WV 54 601 601 609 609 609 535 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
WI 55 604,438 659,493 713,022 713,022 709,854 706,906 1.8% 1.9% 2.0% 2.0% 2.0% 2.0%
WY 56 251,563 251,563 251,765 251,765 253,726 251,676 0.8% 0.7% 0.7% 0.7% 0.7% 0.7%

Cumulative Acreage Proportion of Cumulative Acreage
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Figure 2.19.  States’ proportion of new CRP acres (top) and payments (bottom): Signup 10 
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Figure 2.20.  County level CRP enrollment (acres):  Signup 10 
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Figure 2.21.  States’ proportion of new CRP acres (top) and payments (bottom): Signup 11 
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Figure 2.22.  County level CRP enrollment (acres):  Signup 11 
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Figure 2.23.  States’ proportion of new CRP acres (top) and payments (bottom): Signup 12 
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Figure 2.24.  County level CRP enrollment (acres):  Signup 12 
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Figure 2.25.  States’ proportion of new CRP acres (top) and payments (bottom): Signup 13 
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Figure 2.26.  County level CRP enrollment (acres):  Signup 13 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



49 

2.5.  The 1996 Farm Bill: The CRP emerges as a  
working land conservation program 

In the period since the 1990 farm bill legislation, prices for the major crops (corn, beans, and 

wheat) were slowly climbing and, in 1994 through the early part of 1996, exhibited a rapid 

increase.  The price spikes were attributed to strong export demand, the depreciation of the 

U.S. dollar against its trading partners, and weather related harvest failures in other major 

grain exporting countries.  Commodity price effects were compounded by the United States’ 

and other countries’ agricultural policies that reduced stock levels and idled productive crop 

land to support the depressed agricultural commodity prices in the late 1980s.  These were 

some of the factors that would influence the Federal Agricultural Improvement and Reform 

(FAIR) Act of 1996 (P.L. 104-127). 

 The 1996 Farm Bill represented a major change from past policy for many of the 

farm programs.  A new Agricultural Market Transition Program was created and new 

“production flexibility contracts” replaced the traditional crop deficiency payments.  Annual 

contract payments were no longer tied to individual crops and market prices but were 

predetermined, capped payments tied to overall cropping history.  Farmers gained additional 

flexibility under the new legislation as the crop specific acreage base was replaced with a 

single contract acreage base on which haying, grazing and conservation practices were 

allowed.  The ARP and the authority for an annual set-aside that existed under the previous 

law were eliminated.  
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 The agricultural and environmental lobbies who were interested in securing 

dependable funding for conservation had found common ground in the CRP and other 

conservation provisions in the two previous farm bills.  Whether that would continue to hold 

depended on the new powers in Congress.  Congressional leadership and momentum 

changed when the Republicans won control of both houses in the 1994 Congressional 

elections.  An interest emerged in conservation compliance provisions that were less 

intrusive on farmers and their production decisions. The conservation provisions of the FAIR 

Act of 1996 continued the CRP through 2002 and gave the USDA authority to re-enroll new 

and existing contracts with an acreage cap of 36.4 million acres.  Further, in keeping with the 

“flexibility” theme of the commodity programs, participants were allowed to withdraw from 

the CRP (with notice to the USDA) if their contracts were established before January 1, 1995 

and had been active and compliant for five years.  Parcels deemed especially environmentally 

sensitive were not allowed to withdraw.11  The thought was that with high commodity prices, 

landowners would choose the early termination option.  The new law permitted the USDA to 

allow emergency haying and grazing on CRP lands.  An important change to the CRP was 

the new funding status it achieved.  Whereas previously the CRP was subject to the annual 

appropriations process, the newly authorized program became an entitlement program funded 

by the Commodity Credit Corporation. 

                                                            
11 The CRP acres ineligible for early termination included land within 100 feet of a stream, waterway or water 

body, easement acres, grassed waterways, filter strips, field windbreaks, shelterbelts, shallow water areas for 

wildlife, and wetland bottomland timber. 
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 Other major conservation program changes included the creation of a new entitlement 

program, the Environmental Quality Incentives Program (EQIP), to replace four terminated 

conservation programs.  EQIP was designed to provide technical and educational assistance 

and cost-sharing and incentive payments for landowners wishing to install structural or land 

management practices as part of their whole-farm conservation plan.  The language 

stipulated that half of the funding should be used to address environmental problems 

associated with livestock production but the Secretary of Agriculture was directed to disallow 

the funds to go to “large” livestock operations, as defined by the Secretary.  Another new 

program, the Wildlife Habitat Incentives Program (WHIP), was authorized through 2002 to 

be administered by the NRCS.  The program was designed to encourage improvements for 

wildlife and fish habitats on agricultural, private forestland and Indian lands through 

technical and cost-share assistance. 

 

2.5.1. Revised implementation of the CRP signups 

The legislation brought changes to many of the conservation provisions and thus also to 

landowners’ production and marketing decisions.  As an entitlement program, CRP was 

viewed as a program with less uncertainty regarding its future continuance and funding.  

Under the new directives, the USDA’s responsibility was to implement the program in a way 

that reflected Congress’ desires for conservation compliance, flexibility for producers, and 

greater monitoring of agriculture’s impact on the nation’s natural resources.  The USDA’s 
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response was a more transparent enrollment process and implementation of a new type of 

signup targeted at enrolling the most environmentally sensitive land: the continuous signup. 

 

2.5.1.1. General signup  

To this point, all CRP signups had been of one type, what we now refer to as the general 

signup.  The general signup offer and submission process during the years following the 

1996 Farm Bill retained its competitive characteristics in that landowners submitted offers to 

the FSA to idle their cropland in exchange for annual rental payments and, where requested, 

cost-share assistance without knowing how their offer compared to the other offers being 

submitted.  However, the mechanism for selecting offers for acceptance as well as the 

landowner’s understanding of the process changed dramatically. 

 Beginning with the 15th signup, an offer was evaluated on its parcel’s characteristics 

using an EBI that was known to landowners.  The EBI used in the 15th, 16th, 18th, and 20th 

general signup periods (all occurred during the 1996 FAIR Act’s legislative period) had 

seven criteria on which a parcel’s characteristics and its potential environmental benefits 

were scored:  Wildlife Benefits (N1), Water Quality Benefits (N2), Soil Erosion Reduction 

Benefits (N3), Enduring (Long-Term) Benefits (N4), Air Quality Benefits (N5), 

Conservation Priority Area (N6) and Cost (N7).  The criteria – called national ranking factors 

– provided the USDA with a way to measure the expected environmental benefits of a parcel 

while accounting for its cost to the program: the annual rental rate paid plus cost-share 



53 

assistance.  Each criterion was worth a maximum number of points and, in the end, an offer’s 

total score determined whether or not it would be accepted. 

 Table 2.4 gives a breakdown of the EBI used in the four general signups from 1996 

through 2002.  The factors N1 through N5 assign points based on an offer’s expected 

improvements to wildlife habitats and food plots, surface and ground-water quality, soil and 

wind erosion, and air quality.  These factors and how they are scored in the EBI depend on 

soil type and other land characteristics, proximity to water sources, densely-populated areas, 

and priority areas, and the proposed application of conservation covers and special farming 

practices on the offered land.12  The N6 factor gives points for eligible parcels that are 

located within a national or state conservation priority area.13 

 Finally, every offer was evaluated using a cost factor conversion, which accounted for 

the per-acre annual rental rate at which the landowner offered to enroll land relative to the 

maximum allowable rate based on his land’s soil types and whether or not the landowner 

requested cost-share assistance for the installation of the conservation cover(s).  The first step 

was to determine the maximum per-acre annual rental rate the landowner could offer for his 

parcel:  the maximum rental rate.  The mechanism for determining these maximum rental 

rates (MRRs) was as follows:  a county committee developed a schedule of soil rental rates 

by adjusting the targeted, county average dry land cash rental rate for agricultural land.  The 

                                                            
12 Not everyone agrees that the CRP is targeting the “right” environmental factors; environmental benefits can 

mean very different things to different agents. However, the efficiency and effectiveness of the program is only 

discernable in terms of it stated objective and targeting tools. 
13 Chapter 4 describes in detail the criteria for establishing eligibility in the Prairie Pothole National 

Conservation Priority Area and the same extends to other state and national conservation priority areas. 
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offer’s predominant three soil types were identified and a weighted average of their specific 

soil rental rates SRRs was used as the offer’s MRR.14  In this way, each parcel had a unique 

maximum rental rate associated with it instead of one rate for all landowners in a bid pool or 

county, as was previously used. 

 The second step involved calculating a score for the N7 (cost) factor; this was done 

after all offers had been submitted to the national pool for an acceptance decision.  The 

landowner knew that the lower was his rental rate relative to the parcel’s MRR, the greater 

would be his N7 score.  General signups have consistently used the following linear 

transformation for the cost conversion of the offered rental rate: 

(2.1)  
 1 rental ratea

b
⎛ ⎞−⎜ ⎟
⎝ ⎠

. 

This formula incorporates the weight assigned to the N7 factor in the total EBI, a , and the 

maximum per-acre rental rate the USDA would allow, .b   The maximum per-acre rental rate 

parameter is not the parcel’s weighted MRR; it is an ad-hoc determination of the largest per-

acre rental rate that will be considered for all offers nationally, regardless of location, soil 

quality or environmental concerns and benefits.  The program’s administrators determine a

and b  after all enrollment offers are received and, as shown in Table 2.4, these parameters 

have changed over time. 

 

                                                            
14 The soil rental rates are adjusted over time by state and county FSA agents and committees.  The committees 

are given an “average” rental rate that all the soils in the county should meet when weighted but they have 

discretion in determining the specific MRR by soil type.  The rates are intended to be set to reflect the current 

dry land cash rental rates and the local agricultural economy. 
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Table 2.4.  General Signup Ranking Factors and Points for Signups 15 Through 26 
EBI Factors Description Explanation 15 16 18 20 26

N1 Wildlife Habitat Benefits N1 = (N1a/50)∗ (N1a + N1b + N1c + N1d + N1e (0-100) (0-100) (0-100) (0-100) (0-100)†

N1a Cover Established Cover benefit (0-50) (0-50) (0-50) (0-50) (0-50)
N1b Threatened/Endangered Species Cover benefit to identified species (0, 15) (0, 15) (0-15) (0-15) -
N1b Wildlife Enhancement Enhancement of wildlife-limiting acreage - - - - (0,5,20)
N1c Proximity to Wetlands Distance to semi- or permanently flooded 

wetlands (permanent water)
(0,5,10) (0,5,10) (0,5,10) (0,5,10) -

N1c Wildlife Priority Cover benefits wildlife in high-priority areas - - - - (0,30)
N1d Proximity to Other Protected Areas Distance to State, Federal or other protected 

habitat
(0,5,10) (0,5,10) (0,5,10) (0,5,10) -

N1e Contract Size Acreage size relative to state average (0,2,5) (0,2,5) - - -
N1e Wildlife Enhancements Food plots and wetland restoration - - (0,5) (0,5) -
N1f Upland/Wetland Ratio Score based on ratio of uplands to restored 

wetlands
(0,1,5,10) (0,1,5,10) (0,1,5,10) (0,10) -

N2 Water Quality Benefits N2 = N2a + N2b + N2c + N2d (0-100) (0-100) (0-100) (0-100) (0-100)
N2a Water Quality Area Designations State priority areas or areas identified in state 

plans or Clean Water Act
(0,30) (0,30) (0,30) (0,30) (0,30)

N2b Groundwater Quality Soil leach index and population served by 
groundwater

(0-20) (0-20) (0-20) (0-20) (0-25)

N2c Surfacewater Quality Sheet / rill index and population served by 
watershed surfacewater

(0-40) (0-40) (0-40) (0-40) (0-45)

N2d Cropped Wetlands Enrolled under cropped wetland eligibility 
criterion

(0,10) (0,10) (0,10) (0,10) -

N3 On-Farm Benefits Uses higher of wind or water erodibility index (0-100) (0-100) (0-100) (0-100) (0-100)

N4 Long-Term (Enduring) Benefits Likelihood that practice will persist beyond 
contract period (wetlands, trees)‡

(0-50) (0-50) (0-50)‡ (0-50)‡ (0-50)

N4a Cover Retention - - (0-50) (0-50) -
N4b Enduring Benefits - - (0,5,10,25) (0,5,10,25) -

N5 Air Quality Benefits Uses downwind population calculation and 
wind erodibility index - zipcode specific)

(0-25) (0-35) (0-35) (0-35) (0-45)

N5a Wind Erosion Based on climate, soil erodibility and 
population

- (0-25) (0-25) (0-25) (0-25)

N5b WESL Based on whether soil type contains materials 
likely to be suspended in air

- (0,5) (0,5) (0,5) (0,5)

N5c Air Quality Zones Located in air quality zone and EI of soil - (0,5) (0,5) (0,5) (0,5)
N5d Carbon Sequestration Based on potential of cover to sequester 

carbon; no soil characteristics
- - - - (3-10)

N6 Conservation Priority Area (CPA) Parcels in CPAs; must receive at least 40% of 
the points available in the corresponding 
ranking factor

(0,25) (0,25) (0,25) (0,25) -

N7 Cost Uses formula to convert offered rental rate (r):  
[a-(a/b*r)] + cost share points +below max 
points

(0-200) 
a=190 
b=165

(0-150) 
a=125    
b=165

(0-150) 
a=125    
b=165

(0-150) 
a=125    
b=165

(0-150)    
a=125    
b=185

Cost Share Points for not requesting cost share assistance (0,10) (0,10) (0,10) (0,10) (0,10)

Below Maximum Rent Points for the rental rate below maximum SRR 
(up to $15 lower)

- (0-15) (0-15) (0-15) (0-15)

Total N1-N6 Points Available (Non-Cost EBI) 400 410 410 410 395
Total N1-N7 Points Available (Non-Cost + Cost EBI) 600 560 560 560 545

Cut-Off EBI:  Contracts with EBIs equal to or great than this accepted for enrollment 259 247 245 246 269

† In Signup 26, N1=N1a + N1b + N1c
‡ In Signup 18 and Signup 20, N4=N4a + N4b with a maximum of 50 points

Signup
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 Beginning with the 16th signup, an offer’s MRR was incorporated directly into the 

cost-factor:  for every $1 below the MRR the offer’s rental rate was, the offer received one 

additional EBI point, up to a maximum of 15 points.  Also implemented was a disincentive to 

request cost-share assistance.  In all previous general signups landowners could request and 

receive reimbursement for up to 50% of the cost of installing the conservation cover, payable 

by the federal government (or CCC) through financial and technical assistance programs.  

The EBI was revised in Signup 16 and awarded an additional 10 cost-factor points to offers 

for which cost-share was not requested; if any cost share was requested the offer received 

zero points in this factor.  All general signups after the 16th signup used the same cost-factor 

determination, though the point factor and parameters remained unknown during the offer 

period.  The cost component penalized offers with higher rental rates (via the conversion 

formula) and favored offers for which cost share is not requested and for which the offered 

rental rate is at least $1 below the parcel’s weighted MRR.  The same cost factor structure 

has been used in the most recent general signups. 

 The EBI score provided program administrators with a cost-adjusted measure of the 

expected environmental benefits for the proposed conservation practice(s) on the eligible 

parcel.  Upon receiving offers from around the country, applying the cost factor conversion 

to each offer’s score and finding the total EBI for each offer, the USDA set the cut-off EBI 

score for the national pool of offers.  Offers with EBI scores at or above the cut-off EBI were 

accepted for enrollment; those below were rejected.15,16  The cut-off EBI could not have been 

                                                            
15 The CRP was mandated by total enrolled acreage, not spending limits, and was an entitlement program. 
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determined before receiving all the offers because while the USDA knows how many acres it 

will enroll in a particular signup, it could not know the acreages associated with the offers 

with the highest scores.  Accepted contracts are not renegotiated after acceptance and the rate 

offered by the landowner is the annual per-acre rental rate he will receive, much like a simple 

auction. 

 General signup eligibility requirements did not change significantly this time.  Parcels 

were eligible for enrollment, given a cropping history in two of the five years preceding sign-

up and physical and legal productive capability, if they had evidence of scour erosion due to 

out-of-bank water flows, were highly erodible (an erodibility index (EI) ≥ 8 is highly 

erodible), or carried a wetlands classification.  For the 18th signup (1998) and on, eligibility 

was granted to parcels with a cropping history in the Longleaf Pine priority area, regardless 

of the erodibility classification. 

 

2.5.1.2. Continuous signup 

The CRP’s continuous signup provision was introduced in 1996 and represented a major shift 

in how the CRP’s objectives were to be met.  The continuous signup targeted for enrollment 

the most degradation prone, environmentally sensitive and marginally productive agricultural 

land by enrolling land suitable for field windbreaks, grassed waterways, contour strips, 

                                                                                                                                                                                        
16  Offers that met or exceeded the EBI cut-off were rejected if accepting the offer meant that more than 25% of 

a county’s agricultural cropland would have been enrolled in the CRP or WRP.  The 25% county maximum was 

written into the statutes and could only be waived with the consent of the Secretary of Agriculture.  The 

frequency with which this happened is unknown, but the data suggest that waivers must have been granted.  
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shelterbelts, filter strips, riparian buffers and living snow fences, and also shallow water areas 

for wildlife, salt-tolerant vegetation, marginal pasture devoted to trees, and EPA wellhead 

protection areas.17  As in the general signup, continuous signup offers included a rental rate 

and proposed establishment of an approved conservation cover on the land, and were 10 to 

15 year contracts with annual rental payments and maintenance payments made over the life 

of the contract and available one-time cost share assistance, and practice and incentive 

payments.  

 The continuous signup differed from the general signup in important ways:  1) the 

land enrolled was not required to meet the same erodibility classifications as in the general 

signup; 2) only a subset of the conservation practices were eligible as continuous-signup 

covers; 3) enrollment was guaranteed given that the eligibility and conservation criteria were 

met; 4) landowners received the parcel’s maximum MRR for the parcel and did not have to 

offer a lower rental rate to improve the chance of enrollment (non-competitive enrollment); 

and 5) additional incentive payments were  made available for establishing continuous-

signup-type covers.  As the name suggests, landowners were allowed to enroll in the 

continuous signup at any time throughout the year; this is in contrast to the general signup 

where enrollment periods were limited and often only lasted a few days to a few weeks.  

 Practically speaking, the continuous signup was a way for landowners to enroll 

partial-field buffer practices – riparian buffers, filter strips, living snow fences, contour grass 

strips and windbreaks – while still producing on the remainder of the field.  Unlike the 

                                                            
17 Land meeting the Farmable Wetland Program criteria – wetland and buffer acreage – became eligible for the 

24th continuous signup  
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general signup in which entire fields were retired to one or more conservation practices, the 

eligible practices in the continuous signup were not generally compatible with whole field 

enrollments.  In this way, the USDA was actively meeting its mandate to move the federal 

conservation programs toward “working land” efforts instead of “land retirement” efforts.   

 A sub-type of the continuous signup CRP – the Conservation Reserve Enhancement 

Program (CREP) – was authorized in 1997 to address significant agriculture-related 

conservation issues at the local level through cooperative agreements between federal, tribal, 

local and state entities.  The program’s objective was to address impacts to water supplies, 

loss of habitat for threatened and endangered wildlife species, soil erosion and impacts to fish 

habitats and populations.  The program was administered by the FSA as a continuous signup 

program under the umbrella of the CRP and funded jointly by the federal government and a 

partnered state, tribal government or non-government entity.   CRP funds paid a portion of 

the annual rental payments while the partnered entity provided resources for the balance of 

the rental payments as well as any cost-share and technical assistance.  A CREP agreement 

required an administrative review and approval by the USDA.18 

 In 2001 a farmed wetland pilot program (Farmable Wetland Program) was 

established by the Agricultural Appropriations Act to enroll 500,000 acres of wetland and 

associated buffers in Iowa, Minnesota, Montana, Nebraska, and North and South Dakota.  

This was achieved via the continuous signup and each contract under the new pilot program 

was 5 wetland acres plus buffer acreage, not to exceed 40 acres per tract. 

 
                                                            
18 There are currently 37 CREP agreements in 31 states. 
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2.5.2. Enrollments:  Signups 14 through 24 

There were eleven signup periods that followed the 1996 FAIR Act and these were divided 

among the two signup types – general and continuous signups.  As seen from Table 2.1, there 

are remarkable differences between continuous and general enrollments.  During this period, 

approximately 2.3 million acres were enrolled in the continuous signup CRP at an average 

rental rate of $103 per acre; nearly 30 million acres were enrolled (or re-enrolled) in one of 

the four general signups and the average rental rate was $55 per acre.  By 2002 the program’s 

total enrollment was approximately 34 million acres and annual program outlays neared $1.8 

million.   

 Table 2.5 reports each state’s cumulative CRP enrollment in the six fiscal years 

following the 1996 FAIR Act.  The cumulative enrollment levels mask an important 

transition during this period: contract expirations.  Approximately 24 million cropland acres 

tied up in CRP contracts were set to expire between 1996 and 1999 and so the stakes were 

high for the upcoming enrollments in terms of their effect on the environment and the 

program’s outlays.   Table 2.1 is useful here because it illustrates not only the very large 

general signups that occurred during this time – the 15th signup in particular – but also the 

marked difference between the general and continuous signups that resulted from the 

regulatory response to the 1996 FAIR Act.  As one might expect, the “competitive 

enrollment” general signup carried the lowest per-acre annual cost and enrolled more acreage 

(in total and per contract) while the continuous signup program was more costly in per-acre 

terms but enrolled fewer acres in aggregate and scale. 
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 The first signup period following enactment of the 1996 FAIR Act was the 14th 

signup and it was managed as a continuous signup period from September 3, 1996 through 

September 30, 1997.  Since then all continuous signup periods have corresponded to the 

USDA’s fiscal year period of October 1 through September 30, with the exception of the 21st 

and 22nd signup periods, which were each continuous signup enrollment periods that lasted 

approximately 6 months, but together spanned the fiscal year October 1, 1999 through 

September 30, 2000.  There were seven continuous signup enrollment periods during the six 

years and four general signup periods in the first four years that each lasted between three to 

six weeks.  The general signups were conducted concurrently with the continuous signups. 

 Figures 2.27 though 2.48 provide the state-level acreage and payment proportions for 

each general and continuous signup during the period from 1996 through 2002 as well as the 

county-level acreage enrollments.  A noticeable difference in the location of the enrollments 

and payments emerges between the continuous and general signups, a direct result of the 

difference in the eligibility and conservation practice requirements of the general and 

continuous signups.  The continuous signup acreage is concentrated in regions where 

agricultural production intersects with high-priority water areas, such as near the Great 

Lakes, shallow-water and wetland areas, and the Chesapeake Bay, and the Long Island 

Sound region.  Across signups, there is an emergence of “pockets” of enrollment in the 

western states such as California, Oregon, Washington and New Mexico.  These are 

attributable to the CREP program, which allows states to identify high-priority areas and 

allows eligible lands into the CRP on a continuous basis.   The general signup remains 

concentrated in the Plains and Corn Belt but there is greater dispersion of the program 
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outwards from the central United States, owing in part to the nationally- and state-designated 

CPAs (Longleaf Pine, Chesapeake Bay, and so forth) and also to the various wildlife and 

water initiatives implemented under the general signup. 
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Table 2.5.  Cumulative CRP Enrollment by State for the 1996 Farm Bill Period 

State
FIPS 
Code

1997 1998 1999 2000 2001 2002 1997 1998 1999 2000 2001 2002

AL 1 522,200 432,196 410,311 455,773 480,160 483,668 1.6% 1.4% 1.4% 1.5% 1.4% 1.4%
AK 2 24,674 26,316 24,970 29,984 29,479 29,484 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
AZ 4 33 33 33 33 37 41 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AR 5 230,370 182,609 148,450 145,245 157,270 161,363 0.7% 0.6% 0.5% 0.5% 0.5% 0.5%
CA 6 172,966 136,930 129,000 130,130 137,241 138,997 0.5% 0.5% 0.4% 0.4% 0.4% 0.4%
CO 8 1,890,058 1,809,370 1,942,945 2,093,529 2,204,898 2,209,459 5.8% 6.0% 6.5% 6.7% 6.6% 6.5%
CT 9 0 197 239 292 318 332 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
DE 10 774 1,638 1,634 2,451 4,691 6,572 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
FL 12 119,877 99,462 83,538 86,200 90,346 88,286 0.4% 0.3% 0.3% 0.3% 0.3% 0.3%
GA 13 595,311 351,686 254,019 284,247 318,907 313,664 1.8% 1.2% 0.9% 0.9% 0.9% 0.9%
HI 15 0 0 0 2 2 21 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
ID 16 784,697 764,408 737,345 778,804 792,752 792,049 2.4% 2.5% 2.5% 2.5% 2.4% 2.3%
IL 17 746,483 717,902 715,404 794,243 915,508 964,289 2.3% 2.4% 2.4% 2.5% 2.7% 2.8%
IN 18 383,180 332,754 282,688 272,850 293,513 301,668 1.2% 1.1% 0.9% 0.9% 0.9% 0.9%
IA 19 1,757,681 1,511,251 1,484,118 1,599,464 1,802,922 1,865,717 5.4% 5.0% 5.0% 5.1% 5.4% 5.5%
KS 20 2,848,885 2,614,061 2,523,444 2,519,367 2,652,741 2,658,808 8.7% 8.6% 8.5% 8.0% 7.9% 7.8%
KY 21 332,148 257,924 252,791 269,481 305,470 312,878 1.0% 0.9% 0.8% 0.9% 0.9% 0.9%
LA 22 140,118 150,288 143,886 181,903 207,102 205,781 0.4% 0.5% 0.5% 0.6% 0.6% 0.6%
ME 23 29,716 26,156 23,816 24,257 24,501 24,273 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
MD 24 19,237 23,506 28,900 34,500 45,140 60,926 0.1% 0.1% 0.1% 0.1% 0.1% 0.2%
MA 25 59 63 91 91 121 121 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
MI 26 322,132 286,832 274,436 274,339 287,659 310,138 1.0% 0.9% 0.9% 0.9% 0.9% 0.9%
MN 27 1,558,340 1,087,049 1,161,020 1,459,139 1,596,087 1,669,457 4.7% 3.6% 3.9% 4.6% 4.7% 4.9%
MS 28 797,358 785,349 756,612 788,595 851,752 864,882 2.4% 2.6% 2.5% 2.5% 2.5% 2.5%
MO 29 1,607,354 1,362,918 1,356,334 1,423,880 1,539,741 1,551,747 4.9% 4.5% 4.5% 4.5% 4.6% 4.6%
MT 30 2,735,086 2,817,418 2,955,580 3,218,899 3,416,852 3,411,536 8.3% 9.3% 9.9% 10.2% 10.2% 10.0%
NE 31 1,245,419 1,046,416 997,878 1,044,703 1,133,239 1,140,754 3.8% 3.4% 3.3% 3.3% 3.4% 3.4%
NV 32 2,353 932 877 151 151 151 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
NH 33 157 177 177 181 183 195 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
NJ 34 520 1,836 2,271 2,057 2,241 2,294 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

NM 35 467,209 558,809 584,172 591,204 589,984 593,971 1.4% 1.8% 2.0% 1.9% 1.8% 1.7%
NY 36 53,809 52,103 52,610 53,819 57,342 60,266 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
NC 37 131,166 97,072 84,925 95,305 110,371 113,535 0.4% 0.3% 0.3% 0.3% 0.3% 0.3%
ND 38 2,804,872 3,329,483 3,059,814 3,164,112 3,320,776 3,326,805 8.5% 11.0% 10.3% 10.1% 9.9% 9.8%
OH 39 327,177 322,238 296,109 280,632 300,540 304,813 1.0% 1.1% 1.0% 0.9% 0.9% 0.9%
OK 40 1,137,627 983,393 976,901 997,000 1,027,733 1,025,294 3.5% 3.2% 3.3% 3.2% 3.1% 3.0%
OR 41 482,769 376,597 386,700 417,166 452,608 455,504 1.5% 1.2% 1.3% 1.3% 1.3% 1.3%
PA 42 90,286 78,936 71,110 66,093 89,846 118,061 0.3% 0.3% 0.2% 0.2% 0.3% 0.3%
RI 44 0 0 0 0 0 0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
SC 45 262,657 213,585 193,409 201,011 217,940 218,828 0.8% 0.7% 0.6% 0.6% 0.6% 0.6%
SD 46 1,698,930 1,773,147 1,472,703 1,325,934 1,417,540 1,432,126 5.2% 5.8% 4.9% 4.2% 4.2% 4.2%
TN 47 374,638 269,380 229,122 231,247 248,518 248,777 1.1% 0.9% 0.8% 0.7% 0.7% 0.7%
TX 48 3,905,208 3,557,568 3,658,112 3,896,957 4,043,441 4,043,598 11.9% 11.7% 12.3% 12.4% 12.0% 11.9%
UT 49 216,415 180,160 188,529 191,865 199,799 200,489 0.7% 0.6% 0.6% 0.6% 0.6% 0.6%
VT 50 159 224 262 326 460 1,006 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
VA 51 70,246 53,739 45,409 44,082 49,477 55,819 0.2% 0.2% 0.2% 0.1% 0.1% 0.2%
WA 53 1,016,988 810,053 958,426 1,083,240 1,275,368 1,281,324 3.1% 2.7% 3.2% 3.4% 3.8% 3.8%
WV 54 439 566 763 989 981 1,077 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
WI 55 662,017 603,165 598,632 592,320 636,544 634,875 2.0% 2.0% 2.0% 1.9% 1.9% 1.9%
WY 56 246,925 249,000 272,255 276,822 277,377 277,992 0.8% 0.8% 0.9% 0.9% 0.8% 0.8%

Cumulative Acreage Proportion of Cumulative Acreage
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Figure 2.27.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 14 
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Figure 2.28.  County level CRP enrollment (acres):  Signup 14 
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Figure 2.29.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 15 
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Figure 2.30.  County level CRP enrollment (acres):  Signup 15 
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Figure 2.31.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 16 
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Figure 2.32.  County level CRP enrollment (acres):  Signup 16 
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Figure 2.33.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 17 
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Figure 2.34.  County level CRP enrollment (acres):  Signup 17 
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Figure 2.35.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 18 
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Figure 2.36.  County level CRP enrollment (acres):  Signup 18 
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Figure 2.37.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 19 



75 

 
 

Figure 2.38.  County level CRP enrollment (acres):  Signup 19 
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Figure 2.39.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 20 
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Figure 2.40.  County level CRP enrollment (acres):  Signup 20 
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Figure 2.41.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 21 
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Figure 2.42.  County level CRP enrollment (acres):  Signup 21 
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Figure 2.43.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 22 
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Figure 2.44.  County level CRP enrollment (acres):  Signup 22 
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Figure 2.45.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 23 
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Figure 2.46.  County level CRP enrollment (acres):  Signup 23 
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Figure 2.47.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 24 
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Figure 2.48.  County level CRP enrollment (acres):  Signup 24 
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2.6. The 2002 Farm Bill:  Increased focus on  
working land conservation 

The Farm Security and Rural Investment Act of 2002 (P.L. 107-171), was signed into law on 

May 13, 2002.  In the time between this and the expiring legislation (provisions in the 1996 

FAIR Act were set to expire in 2002) new issues in agriculture were emerging that would 

again shape the farm programs, including its conservation components.  There was increasing 

interest in agriculture’s role in biomass energy production and carbon sequestration and also 

increasing concern over the protection of agricultural land and agriculture’s impact on off-

farm surface and ground water quality. 

 The commodity title of the new farm bill continued the major commodity programs, 

the decoupled contract payments, and marketing assistance loans and restored the previously 

discontinued (in 1996) target-price deficiency payments. Similarly, the conservation 

provisions were continued and expanded as an initiative to enter into multi-year conservation 

agreements was created through the new Conservation Security Program (CSP), a working-

land program.  The ECARP was renamed to the Comprehensive Conservation Enhancement 

Program (CCEP) and the CRP, a program under the CCEP umbrella, was expanded to enroll 

a maximum of 39.2 million acres.  The farmed-wetlands pilot program was extended to all 

states and capped at one million acres; no state could enroll more than 100,000 acres unless 

approved by the Secretary of Agriculture. 
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2.6.1. Eligibility and offer selection 

CRP eligibility requirements were changed such that lands were required to have a cropping 

history in four of the last six years or be currently enrolled in an expiring contract (versus 

two of the last five as previously required), a provision that made it more difficult to bring 

land into production for the purpose of future enrollment in the CRP.  The law also provided 

that contracts expiring in 2002 could be re-enrolled for an additional year but were to retain, 

where feasible, their current cover practice.  New provisions allowed CRP lands to be used 

for managed haying and grazing (not just for emergency purposes as stipulated by the 

Secretary of Agriculture), including harvesting for biomass, and further, wind turbines could 

be placed on CRP lands.  CRP contract payments were to be reduced in these cases.  

 General signup eligibility was restricted in the sense that it no longer included land 

with evidence of scour erosion, wetlands, or parcels classified as highly erodible.  The 

presumption was that lands with scour erosion (due to out-of-bank water flows) and wetland 

acres ought to enroll in the Farmable Wetlands Program as continuous-signup practices.  

General signup eligibility included only lands with an erodibility index equal to or greater 

than eight (EI≥8) and land in one of five National Conservation Priority Areas: the 

Chesapeake Bay, Great Lakes, Long Island Sound, Prairie Pothole, and Longleaf Pine 

regions.   

 The offer ranking procedure during this period continued to use an EBI for the 26th  

general signup and used county-based soil-specific maximum rental rates in determining the 

cost factor for the EBI score.  The EBI used was different from the previous versions in that 
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the N6 factor – the conservation priority area factor that awarded 25 additional points for 

parcels located inside state and national conservation priority areas – was removed.  Parcels 

inside priority areas, instead of receiving 25 points in the N6 factor, received additional 

points in the other factors if they met certain criteria based on the priority of concern in the 

designated area.   

 A change to the continuous signup allowed landowners to enroll entire fields under 

the continuous signup in cases where more than 50% of the field was eligible through the 

continuous signup and if farming was infeasible on the remainder of the field.  The portion of 

the field eligible for the continuous signup would be paid at the continuous signup rate, 

including practice incentives, but the portion of the field ineligible was paid at the general 

signup rate, the weighted average of the maximum soil rental rates for the predominant three 

soil types.  This provision is interesting in that it presented landowners with a different set of 

incentives in terms of their decisions to divide and subdivide their fields as they devised their 

whole-farm conservation decisions.  In the CRP’s history, the general signup was 

traditionally a land retirement provision of the program and the continuous signup, since its 

inception, was a working-land provision.  The legislative language of the 2002 Farm Bill did 

not eliminate the general signup but this new allowance seems to have directed the USDA to 

focus on the continuous-type enrollments.  Eligibility criteria for the continuous signups were 

the same as for previous continuous enrollment periods and in the 28th signup a new 

eligibility criterion included land suitable for the restoration of flood plain wetland and 

bottomland hardwood tree plantings. 
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2.6.2. Enrollments: Signups 25 through 28 

The remaining signups in the contract data files provided by the FSA immediately following 

the 2002 Farm Bill are the 25th, 26th, 27th, and 28th signups.  All are continuous except the 

26th general signup.  As general signups go, the 26th was small in the total acreage enrolled, 

enrolling only 1.8 million acres in the summer of 2003.  Table 2.6 provides the fiscal year 

enrollment data for 2003 and 2004 in which the three continuous signup periods and 26th 

general signup were held.  Figures 2.49 through 2.56 illustrate the state and county-level 

enrollment patterns.  The continuous signup continued to enroll farmland in the Corn Belt, 

Great Lakes, and eastern portions of the United States while the general signup remained 

concentrated in the Plains and eastern Mountain regions and increasingly along the 

Mississippi River. 
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Table 2.6.  Cumulative CRP Enrollment by State for the 2002 Farm Bill Period 

State FIPS 
Code

2003 2004 2003 2004

AL 1 483,528 484,248 1.4% 1.4%
AK 2 29,567 29,522 0.1% 0.1%
AZ 4 41 0 0.0% 0.0%
AR 5 171,183 190,185 0.5% 0.5%
CA 6 142,860 146,954 0.4% 0.4%
CO 8 2,203,613 2,275,921 6.5% 6.6%
CT 9 332 318 0.0% 0.0%
DE 10 7,133 7,570 0.0% 0.0%
FL 12 86,195 88,407 0.3% 0.3%
GA 13 307,003 308,168 0.9% 0.9%
HI 15 21 0 0.0% 0.0%
ID 16 787,911 789,554 2.3% 2.3%
IL 17 975,257 998,611 2.9% 2.9%
IN 18 298,527 283,785 0.9% 0.8%
IA 19 1,882,638 1,894,501 5.5% 5.5%
KS 20 2,660,348 2,828,911 7.8% 8.2%
KY 21 315,997 333,946 0.9% 1.0%
LA 22 204,559 237,285 0.6% 0.7%
ME 23 24,112 23,345 0.1% 0.1%
MD 24 77,665 84,329 0.2% 0.2%
MA 25 121 121 0.0% 0.0%
MI 26 309,735 258,273 0.9% 0.7%
MN 27 1,714,217 1,765,174 5.0% 5.1%
MS 28 888,641 930,536 2.6% 2.7%
MO 29 1,550,475 1,554,163 4.5% 4.5%
MT 30 3,411,222 3,419,064 10.0% 9.9%
NE 31 1,149,499 1,191,300 3.4% 3.4%
NV 32 151 0 0.0% 0.0%
NH 33 195 196 0.0% 0.0%
NJ 34 2,273 2,342 0.0% 0.0%

NM 35 593,315 596,470 1.7% 1.7%
NY 36 60,688 58,082 0.2% 0.2%
NC 37 115,865 122,396 0.3% 0.4%
ND 38 3,336,469 3,366,303 9.8% 9.7%
OH 39 301,525 276,452 0.9% 0.8%
OK 40 1,023,593 1,035,645 3.0% 3.0%
OR 41 458,089 490,968 1.3% 1.4%
PA 42 133,908 160,956 0.4% 0.5%
RI 44 0 0 0.0% 0.0%
SC 45 217,364 213,068 0.6% 0.6%
SD 46 1,434,297 1,462,122 4.2% 4.2%
TN 47 248,213 271,439 0.7% 0.8%
TX 48 4,034,058 3,981,715 11.8% 11.5%
UT 49 201,250 202,836 0.6% 0.6%
VT 50 1,185 1,421 0.0% 0.0%
VA 51 58,254 62,094 0.2% 0.2%
WA 53 1,286,344 1,373,592 3.8% 4.0%
WV 54 1,660 2,227 0.0% 0.0%
WI 55 640,327 619,708 1.9% 1.8%
WY 56 279,041 281,714 0.8% 0.8%

Cumulative Acreage Proportion of Cumulative Acreage
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Figure 2.49.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 25 
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Figure 2.50.  County level CRP enrollment (acres):  Signup 25 
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Figure 2.51.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 26 
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Figure 2.52.  County level CRP enrollment (acres):  Signup 26 
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Figure 2.53.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 27 
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Figure 2.54.  County level CRP enrollment (acres):  Signup 27 

 
 
 
 
 
 
 
 
 
 
 



97 

 

 

Figure 2.55.  States’ proportion of new CRP acres (top) and payments (bottom):  Signup 28 
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Figure 2.56.  County level CRP enrollment (acres):  Signup 28 
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2.7.  Regional equity 

“Regional equity,” as it relates to government programs in general, speaks of the concern that 

federal (read, taxpayer) monies or benefits are somehow equitably distributed and also that 

federal programs be administered in such a way that access to them not be limited to specific 

regions.  As it relates to many federal conservation programs, regional equity is now 

mandated. 

 The Farm Security and Rural Investment Act of 2002 (P.L. 107-171) amended the 

Food Security Act of 1985 (P.L. 199-198) with the Regional Equity provision (16 U.S.C. 

3841(d)) added as section 1241(d).  The provision required the Secretary of Agriculture to 

give priority funding under the Regional Equity Programs to the Regional Equity States.  The 

regional equity programs are defined to be a subset of the conservation programs in the 1985 

Farm Bill, including the following programs: Farm and Ranch Lands Protection Program, 

Grassland Reserve Program, Environmental Quality Incentives Program (EQIP), 

Conservation Innovation Grants, Ground and Surface Water Conservation Program, 

Conservation of Private Grazing Land, Wildlife Habitat Incentive Program (WHIP), 

Grassroots Source Water Protection Program, and Great Lakes Basin Program. The CRP, 

Wetland Reserve (WRP) and the Conservation Security Program (CSP) were excluded from 

the provision.  Under the regional equity provision, a Regional Equity State is one that did 

not receive an aggregate allocation, from the conservation programs specified in the statute, 

greater than $12 million and was therefore eligible to receive additional funding to reach $12 

million.  The Food, Conservation and Energy Act of 2008 reauthorized Regional Equity and 
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increased the amount in determining whether a state is a Regional Equity State to $15 million 

(and therefore also increased the amount a Regional Equity State can receive) but introduced 

a “demand” component requiring that there be sufficient demand for conservation to warrant 

the funding in a state.  That is, a state applying for federal conservation dollars in one of the 

regional equity programs should be given priority in funding only if the state can show that 

the program would be utilized by its residents. 

 The CRP continues to be an exception to the mandated Regional Equity provision.  

The reality is that in its regulatory and statutory language, the program’s administration over 

time certainly appears to reflect a regional-equity type approach; however, I would argue that 

the resulting distribution of enrollments is becoming more concentrated, not disperse.  In the 

1985 Farm Bill, CRP enrollment was based on multi-county bid pools to ensure that there 

was an equitable distribution of enrollments (Reichelderfer and Boggess 1988).  In 1990, 

eligibility requirements were expanded – as concern grew over agriculture’s impact on water 

quality – to include less highly erodible soil types and to bring into the potential offer pool a 

greater amount of the nation’s agricultural land.  In 1996 eligibility was again expanded and 

new conservation practices – particularly for conservation priority areas – were added that 

made it more likely to enroll agricultural land in regions that traditionally did not have 

enrollment.   Further, the continuous signup was implemented.  The period following the 

2002 Farm Bill was the first time that eligibility was not expanded; in fact, it was reined in a 

bit and appeared to be refocusing the CRP on the marginal areas of agricultural production, 

increasing the gains to water quality and wildlife habitat improvements. 
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 That the eligibility requirements were expanded does not necessarily equate to large 

shifts or expansions in the participation in the program.  The repositioning of the CRP in 

terms of its regional distribution has been slight.  Bucholtz (2004) cited evidence of an 

observed shift in the location of CRP enrollments within regions and anecdotally attributed it 

to the introduction and increased utilization of the continuous signup.19  The shift is not 

noticeable from a large-scale view of regional allocations but only if you look at intra-

regional enrollment patterns.  Figures 2.57 through 2.61 identify the county level enrollment 

patterns of the CRP.  The map portrays the percentage of each county’s agricultural acreage 

that was enrolled in the CRP at the end of each of the farm-bill eras (after the last signup in 

each era):  1989, 1993, 1995, 1998 and 2002.  The pattern that emerges is not one of a 

program becoming more dispersed, but arguably more concentrated.  There were 2,502 

counties that participated in the CRP by the end of 1989 and 1993, 2,501 counties by the end 

of 1995, 2,466 by the end of 1998, and 2,602 counties were participating in 2002.20  Even 

though the number of participating counties has increased slightly since 1985, a comparison 

of Figure 2.57 with 2.61 (of 1989’s enrollment with 2002’s enrollment) shows the 

concentration in distinct groupings of counties within the Plains, Corn Belt, Great Lakes, and 

Delta regions.   

 The expanding eligibility requirements and the introduction of the continuous signup 

have not resulted in a wider regional distribution of participation and appear to have 
                                                            
19 On a national scale, we do not observe substantial regional shifts in the CRP enrollments over time; however, 

there is evidence of within-region shifts since inception of the continuous signup.  
20 These counts do not include participating counties in Alaska, Hawaii, Puerto Rico, or any of the U.S. 

Territories. 
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concentrated within-region participation.  That the distributional outcome has not, by some 

measure, followed a path consistent with regional equity is not necessarily a bad thing.  The 

arguments against regional equity and similar provisions as they relate to conservation 

generally appeal to the notions of merit-based or benefit-based outcomes.  The interest of this 

research is to explore the determinants of the CRP’s enrollment distribution so the current 

program’s evaluation and its future implementation can proceed with an informed 

understanding of the forces that shape participation and, ultimately, its agricultural and 

environmental outcomes.   
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Figure 2.57.  Proportion of county agricultural land enrolled in the CRP: Fiscal year 1989 
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Figure 2.58.  Proportion of county agricultural land enrolled in the CRP: Fiscal year 1993 
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Figure 2.59.  Proportion of county agricultural land enrolled in the CRP: Fiscal year 1995 
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Figure 2.60.  Proportion of county agricultural land enrolled in the CRP: Fiscal year 1998 
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Figure 2.61.  Proportion of county agricultural land enrolled in the CRP: Fiscal year 2002 
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2.8.  Conclusions 

In 1986, the idea of a conservation reserve was not new to agricultural policy and prior to the 

mid 1980’s various “reserve” and set-aside programs were utilized as part of the broader 

agricultural policy to achieve commodity price support and stability, bolster farm income, 

and provide farmers with conservation-type incentives.  The Conservation Reserve Program 

established in the Food Security Act of 1985 was different.  While it was still viewed as a 

way to reduce commodity surplus and provide farm income during a time of low commodity 

prices and over-production, it was designed to do more than its conservation predecessors to 

provide long-term conservation incentives and establish participation and eligibility 

requirements that would focus the program’s attention on reducing erosion of agricultural 

land. 

 The program has undergone significant revisions since its inception, the most notable 

of which resulted from the Federal Agricultural Improvement and Reform Act of 1996.  The 

1996 Act made the CRP an entitlement program, revised the enrollment and selection criteria 

to make it more transparent, and authorized the USDA to restructure the program to meet its 

new objectives.  The USDA responded by implementing a continuous signup component to 

the program and, in the years since then, has announced many initiatives to help landowners 

address water quality issues and improve wildlife habitat on their agricultural land. 

 The CRP was initiated with a goal of idling 45 million acres of agricultural land from 

production. Its enrollment has been maintained, since 1990, between 30 million and 35 

million acres; peak enrollment from 1986 through 2004 reached approximately 35 million 



109 

acres and had a total program cost of $1.7 million per year.  While the program’s eligibility 

and enrollment requirements were broadened during the period from 1985 through 2002 to 

increase the pool of agricultural land available for enrollment, enrollments appear to have 

become more concentrated within regions.  General signup enrollments have largely 

concentrated in the Plains and Corn Belt regions and continuous-signup enrollments were 

greatest in the Plains, Corn Belt, Great Lakes, and Delta Regions.  The state and national 

conservation priority areas had greater propensities for enrollment likely due to the priority 

they received in the ranking and enrollment mechanism. 

 Understanding the CRP’s institutional details is critical to understanding the 

program’s outcomes: its environmental provisions, the incentives it provides to landowners, 

and the distribution of it benefits.  This chapter serves as a point of reference and also a 

motivation for the following chapters, which examine and provide insight into the 

determinants of the allocation of the CRP and also the implications of the program’s 

implementation on landowners’ enrollment decisions. 
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Chapter 3 

 

The Allocation of the Conservation Reserve Program:  

A Political Economy Perspective 

 

 

3.1.  Introduction 

The Conservation Reserve Program (CRP) – overseen and administered by the United States 

Department of Agriculture (USDA) – is a voluntary conservation program in which 

landowners retire environmentally sensitive agricultural land for 10 to 15 years to a managed 

conservation coverage.  In exchange landowners receive annual rental payments and, in some 

cases, additional financial incentives for installing and maintaining the conservation 

practice(s) on the parcel.1  During the 2006 program year, landowners enrolled in the 

                                                            
1 For certain practices and lands located in certain areas, landowners may be eligible to receive one or more of: 

cost-share assistance, financial incentives, signing-incentive payments and practice-incentive payments.  
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program received approximately $1.8 billion in rental payments for idling 36.7 million 

cropland acres (USDA 2007a).  The CRP is a complex piece of the United States’ overall 

agricultural and conservation policy package and has important implications for agricultural 

production, agricultural markets and the environment. Notable publications that identify a 

portfolio of references and summaries citing the implications of the CRP on the environment, 

rural economies, farm structures, wildlife populations and other outcomes include Goodwin 

and Smith (2003), Roberts and Lubowski (2007), Shoemaker (1989) and USDA (2007a).  

The size and scope of the CRP makes it a compelling topic for investigation.  A prominent 

strand of the CRP-related literature focuses on the program’s targeting schemes and 

enrollment mechanisms and composition (Reichelderfer and Boggess 1998; Smith 1995; 

Babcock et al. 1996, 1997; Cattaneo et al. 2006; Kirwan, Lubowski and Roberts 2005).  The 

determinants of CRP participation, CRP in a land use decision framework, and the program’s 

bidding structure are also active CRP-related research areas (Parks and Schorr 1997, Konyar 

and Osborn 1990, Isik and Yang 2004, Vukina et al. 2008, Plantinga, Lubowski and Stavins 

2002, Capozza and Li 1994, and Fleming 2004).  The literature seems united in the view that 

the CRP does not employ an optimal or efficient targeting and enrollment strategy, the result 

of which has been a higher cost in achieving the environmental benefits.  However, there has 

been little empirical work that offers an explanation for why the program enrolls the land it 

does and therefore continues to achieve less-than-optimal results.  If enrollment is not, by 

some general environmental or cost minimizing measure, optimal, then to what forces can we 

attribute the program’s observed outcomes? 
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 The CRP is a federal agricultural program that allocates funds to landowners and is 

guided by statutes and rules borne of congressional legislation and administered in a political 

environment.  It is plausible that we observe “sub-optimal” program outcomes from 

enrollment for the very reasons other federal subsidy and direct payment programs exhibit 

distributional effects associated with political factors:  politics matters.  To the extent there 

exists a functioning political market for influence over things such as agricultural subsidies 

and program benefits, it is reasonable to consider that perhaps the CRP, too, is so influenced. 

 The objective of this chapter is to utilize information about the cross-sectional 

allocation of CRP enrollments over time and the underlying political environment in which 

allocation decisions were made to make inferences about the effect of political factors and 

political influence on the distribution of program benefits.  The following sections motivate a 

political economy explanation of the CRP, describe the enrollment mechanism and targeting 

tools utilized by program administrators, and identify the avenues by which the program may 

be susceptible to political influence. The theoretical foundation for considering the CRP 

within a political economy framework is then discussed, followed by a description of the data 

and method used and the empirical conclusions. 

 

3.2.  Institutional basics of the CRP 

The CRP has statutory authority in Title 12 of the 1985 Food Security Act and has been 

reauthorized and amended through the conservation title of each subsequent farm bill.  Its 

authorization and enrollment is gauged in terms of acres enrolled, not limitations on total 
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program expenditures.  Since 1990, enrollment in the CRP has been maintained between 30 

and 36 million acres and as of April 2008 there were approximately 34.8 million acres 

enrolled, about 4.5 million acres less than the maximum established by the Farm Security Act 

of  2002.  Despite a mandatory reduction in the program to 32 million acres as a result of the 

Food, Conservation and Energy Act of 2008, the program remains the largest of all the 

federally-funded agricultural land conservation programs.2 

 Though it has roots in and bears similarities to the Soil Bank – a precursor to the CRP 

that aimed to provide farm income support by controlling commodity supplies through land 

retirement – the reserve program is arguably more conservation oriented and has become 

greener over time, providing incentives and annual rental payments to landowners for 

contractually retiring environmentally sensitive land from production for 10 to 15 years.  The 

program’s “green” trend is evident in its changing objectives.  In the 1980s the program took 

a rather narrow conservation focus of reducing soil erosion and, to that end, enrolled lands 

based on their ability to do so.  In the 1990s the program’s focus shifted to include the 

improvement and protection of water quality and soil productivity, reduced wind erosion, and 

creation of wildlife habitat.  Today the program has multiple initiatives aimed at providing 

benefits related to specific national, regional and local environmental concerns.3   Reducing 

                                                            
2 The 2008 Farm Bill reduced the acreage limit to 32 million acres from the previous cap of 36.4 million acres 

established by the 1996 Farm Bill.  CRP enrollment in 2008 was above the new reduced maximum so the 

expectation was that some of the retiring CRP acreage would not be available for re-enrollment. 
3 Some current initiatives includes the bobwhite quail and upland bird habitat buffers, bottomland hardwood 

trees, non-flood plain and playa lakes wetlands, flood plain wetland restoration, prairie pothole duck nesting 

habitat, longleaf pine ecosystems and other state wildlife enhancement initiatives. 
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soil erosion remains an important objective due to its future implications for water quality 

and soil productivity. 

 Enrollment in the CRP occurs via distinct enrollment periods, called “signups.” 

Signups are of two types: general and continuous.  The general signup is the type most 

commonly investigated in the economics literature, likely because it has historically had the 

largest enrollment and expenditures and uses a complex enrollment process.  The continuous 

signup is less studied in the CRP-related literature but, given the research objectives here, is 

an important facet of the overall program because it stands in contrast to the general signup 

in terms of political incentives and potential redistributive characteristics.  There have been 

over 30 signups since 1986.  Table 3.1 provides the signup periods and aggregate enrollment 

and payment data from 1986 through 2004.4  Table 3.2 provides contract, acreage and 

payment details on the new-enrollment CRP in each fiscal year.  The general signup has 

historically enrolled, per signup period, more contracts, a greater acreage per contract, and 

contracts with lower per-acre average rental rates than the continuous signup.  While general 

signup enrollments account for a larger portion of total program enrollments, the continuous 

signup has been utilized with greater frequency in recent years.  The differences in the 

enrollment outcomes between the general and continuous signup are a result of each signup 

                                                            
4 The table’s values reflect aggregates from the data set used in the estimation, which is described in detail in a 

later section.  The data were constructed from fiscal-year snapshot files provided by the FSA of current CRP 

contracts in each year.  Because of the way in which the contract database is managed, the aggregate enrollment 

acres, contracts, and payments reported here do not equate to those reported by the FSA in their summary data.  

These data include all contracts accepted in a signup and do not reflect contracts that were terminated or 

released early and further do not reflect post-acceptance adjustments to the contracts such as splits or changes in 

acreage or other terms. 
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type’s targeting mechanism and enrollment process.  Both signup types and their unique 

characteristics in terms of susceptibility to political influence are considered.5   

 

3.2.1. General signup 

The general signup is the one most commonly referred to in the CRP-related literature and, 

throughout the CRP’s history, has been characterized by a competitive offer-submission 

process whereby a landowner submits an offer to the FSA to idle cropland.6  The enrollment 

process has retained its primary features – eligibility requirements, competitive offer 

submission, payment conditions, and so forth – since its inception but the rules for 

administering and implementing these features has changed over time.  Chapter 2 details the 

statutory and regulatory changes to the general signup over time.  The primary features are 

identified here and changes to the program’s implementation are discussed as they are 

relevant to the objectives of this chapter. 

                                                            
5 For a comprehensive review of each signup type and the enrollment process of the program since its inception, 

refer to Chapter 2. 
6 There is an important distinction between the owner of the land and the operator of the land in many empirical 

agricultural applications.  For purposes of this analysis, the contracting agent who wishes to idle land in the 

CRP will be referred to as the “landowner,” regardless of whether he is an owner, operator, or owner-operator. 

This designation does not alter the results presented here. 
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 Table 3.1.  CRP Signup Data 

Signup Type Signup Period Program Year # Contracts Acres Enrolled Avg Acres per 
Contract

Annual Contract 
Payments†

Avg Rental 
Rate‡

Avg Per-Acre 
Annual Payment 

1 General 3/3/1986 - 3/14/1986 1986 12,251 935,414 76.4 $39,340,489 $46.07 $42.06
2 General 5/5/1986 - 5/16/1986 1986, 1987 28,822 3,610,684 125.3 $158,612,985 $49.80 $43.93
3 General 8/4/1986 - 8/15/1986 1986, 1987 46,674 6,129,855 131.3 $286,104,988 $52.96 $46.67
4 General 2/9/1987 - 2/27/1987 1987, 1988 122,719 12,013,063 97.9 $615,024,414 $57.28 $51.20
5 General 7/20/1987 - 7/31/1987 1987, 1988 58,646 5,623,218 95.9 $269,732,601 $54.59 $47.97
6 General 2/1/1988 - 2/19/1988 1988, 1989 55,102 4,067,625 73.8 $195,715,227 $53.92 $48.12
7 General 7/18/1988 - 8/31/1988 1988, 1989 40,173 3,136,861 78.1 $157,712,479 $58.46 $50.28
8 General 2/6/1989 - 2/24/1989 1989, 1990 39,037 3,031,795 77.7 $156,240,992 $60.61 $51.53
9 General 7/17/1989 - 8/4/1989 1989, 1990 49,933 4,293,910 86.0 $220,969,321 $60.57 $51.46
10 General 3/4/1991 - 3/15/1991 1991 13,090 717,852 54.8 $38,461,980 $59.66 $53.58
11 General 7/8/1991 - 7/19/1991 1992 27,594 1,774,317 64.3 $105,098,949 $65.11 $59.23
12 General 6/15/1992 - 6/26/1992 1993 31,810 1,729,419 54.4 $108,283,848 $67.69 $62.61
13 General 9/11/1995 - 9/22/1995 1996, 1997 18,223 882,349 48.4 $47,231,291 $66.43 $53.53
14 Continuous 9/3/1996 - 9/30/1997 1997, 1998 44,122 768,434 17.4 $57,541,128 $113.38 $74.88
15 General 3/3/1997 - 3/28/1997 1998, 1999 245,343 25,405,816 103.6 $992,497,000 $45.82 $39.07
16 General 10/14/1997 - 11/14/1997 1998, 1999 102,396 8,155,144 79.6 $366,438,666 $54.56 $44.93
17 Continuous 10/1/1997 - 9/30/1998 1998, 1999 34,309 285,666 8.3 $29,673,054 $111.30 $103.87
18 General 10/26/1998 - 12/11/1998 2000 76,833 6,221,589 81.0 $282,330,732 $54.40 $45.38
19 Continuous 10/1/1998 - 9/30/1999 1999, 2000 39,523 332,910 8.4 $35,856,826 $107.19 $107.71
20 General 1/18/2000 - 2/11/2000 2001 45,411 2,811,185 61.9 $147,524,748 $61.97 $52.48
21 Continuous 10/1/1999 - 4/6/2000 2000, 2001 16,699 142,241 8.5 $15,993,661 $108.96 $112.44
22 Continuous 4/6/2000 - 9/30/2000 2000, 2001 28,396 241,382 8.5 $24,976,212 $101.24 $103.47
23 Continuous 10/1/2000 - 9/30/2001 2001, 2002 65,507 540,029 8.2 $56,352,375 $93.74 $104.35
24 Continuous 10/1/2001 - 9/30/2002 2002, 2003 57,102 477,319 8.4 $50,023,504 $90.64 $104.80
25 Continuous 10/1/2002 - 9/30/2003 2003, 2004 30,443 259,576 8.5 $24,789,132 $84.87 $95.50
26 General 5/5/2003 - 6/13/2003 2004, 2005 35,211 1,683,776 47.8 $97,199,283 $66.36 $57.73
27 Continuous 5/5/2003 - 9/30/2003 2003, 2004 15,008 185,707 12.4 $15,845,605 $88.52 $85.33
28 Continuous 10/1/2003 - 9/30/2004 2004, 2005 19,835 156,332 7.9 $15,059,654 $91.79 $96.33

† Annual payment is the sum of annual rental and incentive payments for all active contracts.  Does not include cost share and other incentives.
‡  The average across all observations of the contracted, per-acre annual rental rate, including maintenance payments, if any. Does not include cost share or incentive payments .  
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Table 3.2.  Newly Enrolled CRP Acres and Payments by Program Year 

General Continuous1 CREP Total General Continuous1 CREP Total
1986 27,111 0 0 27,111 2,521,346 0 0 2,521,346 $47.39 108,084,903
1987 172,939 0 0 172,939 17,608,949 0 0 17,608,949 $56.30 $878,651,511
1988 115,162 0 0 115,162 10,894,858 0 0 10,894,858 $54.00 $516,468,727
1989 82,417 0 0 82,417 6,563,990 0 0 6,563,990 $58.84 $330,810,404
1990 55,728 0 0 55,728 5,253,281 0 0 5,253,281 $59.65 $265,437,951
1991 13,090 0 0 13,090 717,852 0 0 717,852 $59.66 $38,461,980
1992 27,594 0 0 27,594 1,774,317 0 0 1,774,317 $65.11 $105,098,949
1993 31,810 0 0 31,810 1,729,419 0 0 1,729,419 $67.69 $108,283,848
1994 0 0 0 0 0 0 0 0 0 0
1995 0 0 0 0 0 0 0 0 0 0
1996 15,044 0 0 15,044 637,830 0 0 637,830 $68.52 $35,657,726
1997 3,179 15,653 0 18,832 244,519 143,376 0 387,895 $115.54 $26,492,821
1998 273,597 46,742 330 320,339 27,355,406 774,030 3,609 28,129,435 $56.28 $1,149,547,286
1999 74,142 35,798 2,264 109,940 6,205,554 305,058 33,401 6,510,612 $73.45 $299,938,017
2000 76,833 35,997 3,374 112,830 6,221,589 330,563 63,465 6,552,151 $74.85 $318,691,354
2001 45,411 51,344 8,231 96,755 2,811,185 474,739 117,570 3,285,924 $88.95 $197,152,850
2002 0 58,545 11,654 58,545 0 598,549 199,457 598,549 $109.81 $62,137,063
2003 0 34,317 9,075 34,317 0 379,709 149,859 379,709 $108.46 $38,046,421
2004 35,211 31,652 5,968 66,863 1,683,776 383,573 91,547 2,067,349 $84.63 $131,669,333

1 Continuous signup includes CREP.
2  The average across all observations of the contracted, per-acre annual rental rate, including maintenance payments, if any. Does not include cost share or incentive payments.
3 The annual payment is the sum of annual rental and incentive payments for all active contracts.  Does not include cost share and other incentives.

Avg Rental 
Rate 2

Annual Contract 
Payments3

Fiscal 
Year

Number of Contracts CRP Acreage
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   General signup contract terms are typically 10 years with periodic, provisional 

extensions that extend the contracts to 15 years.  Parcels are eligible for enrollment if they 

have a history of being cropped, are physically and legally capable of production and meet 

erodibility and capability classifications.7  If the landowner’s offer is accepted, he receives an 

annual per-acre rental payment for the duration of the contract period and may also receive 

practice-incentive payments, signing-incentive payments, cost-share assistance, and 

maintenance payments.8   The conservation cover chosen is one of the greatest factors in 

determining whether an offer will be accepted.  Both the rental rate and the conservation-type 

contractual obligations are determined during the offering period prior to enrollment. 

 The general signup has always utilized a competitive enrollment process but the 

mechanism used to select offers for enrollment changed in Signup 15.9   Each offer is 

evaluated on its parcel’s characteristics and the specific conservation and environmental 

                                                            
7 Eligibility requirements have changed slightly over time; see Chapter 2 for a detailed accounting.  Erodibility 

and capability classifications are determined by the Natural Resource Conservation Service (NRCS). Generally 

speaking, land enrolled under the general signup in recent years is required to have an erodibility index greater 

than 8.0 or be otherwise classified as highly erodible land (HEL); this eligibility requirement is less inclusive in 

terms of the agricultural land it brings into the potential pool than the criteria prior to 2002. 
8 The type of cover established is commonly referred to as a “conservation practice.” For a complete list of 

currently used conservation practices and their payment provisions, refer to “Conservation Reserve Program: 

Summary and Enrollment Statistics, FY 2007” (USDA 2008). 
9 Prior to Signup 15, the program had not reached its statutory acreage cap and so nearly all offers for 

enrollment were accepted.  Eligibility and other criterion had to be met but, in general, most offers were 

accepted prior to Signup 15.  The enrollment process was “black box” up until Signup 15 so there is no way to 

identify the acceptance criterion applied or compare accepted to not-accepted offers. 
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factors identified by program administrators to help meet the objectives of the CRP.10   In 

early CRP signups, reduced soil erosion was the sole conservation objective and 

administrators based enrollment decision on simply identifying a parcel as being at or above 

“land capability classification,” an index used to determine erosion hazard (Helms 1992).11   

An Environmental Benefits Index (EBI) has been used since the 10th signup in 1991to assign 

weights and a quantity measure of a parcel’s characteristics and potential environmental 

benefits while accounting for the cost of achieving such benefits.12  However, until the 15th 

signup 1995, information on how the offers were to be ranked and weighted was not 

available to landowners during the offer period.  An offer’s total EBI score is a sum of each 

of the ranking factors and provides program administrators with a cost-adjusted measure of 

the environmental benefits for the proposed conservation practice(s) on the parcel.  The 

national average nominal per-acre rental rate for general signup contracts from 1986 through 

2004, not including maintenance and cost-share payments, was approximately $58 per acre. 

 The EBI represents an accounting of the factors the USDA has identified as important 

determinants of the potential environmental benefits a parcel can convey and the costs 

associated with doing so.  Some of the factors are exogenous to the landowner; in the short 
                                                            
10 Cattaneo et al. (2006) provide an overview of U.S. conservation programs and identify the mechanisms multi-

objective conservation programs use to balance the programs’ objectives. 
11 Precisely how to classify lands for the purpose of writing legislation and administering programs such as the 

CRP remains an issue even today; however, once a classification is established, targeting and quantifying parcel 

factors for the purpose of determining eligibility and weighting program objectives is straightforward. 
12 A version of the EBI used in recent general signups was first used in Signup 10; however, relatively few 

offers for enrollment were received and the EBI was effectively non-binding on the acceptance decision of 

program administrators.  An EBI was used in signups 11, 12, and 13 also but its components, weights and 

scoring rules were not publicly available to landowners. 
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run, a landowner has little control over the location of his parcel, its slope and other soil 

characteristics, its proximity to populations and protected areas, and so forth.  However, a 

subset of the EBI factors are influenced by the decisions a landowner makes when 

formulating an offers to enroll in the CRP and they factor significantly into the offer’s EBI 

score and, hence, it ranking.  Such factors include the cover practice the landowner proposes, 

the subdivision of a whole field into a parcel, the rental rate offered by the landowner and 

whether or not he requests cost-share assistance.  In preparing an offer that maximizes his 

expected net return to enrollment in the CRP, a landowner will often meet with a local FSA 

agent  for assistance in determining which and how many acres to enroll, the proposed cover 

practice  and the per-acre annual rental rate to offer.  The offer’s non-cost component of the 

EBI score is known by the landowner when the offer is made and when he determines the 

rental rate to offer; however, the landowner does not know the conversion points associated 

with his rental rate, only that the lower is the offered rental rate, the greater will be his cost-

component score and the more likely it is that his offer will be accepted for enrollment. 

 

3.2.2. Continuous signup 

The CRP’s continuous signup provision was introduced in 1996 and represented a major shift 

in how the CRP’s objectives were to be met.  The continuous signup targets for enrollment in 

the CRP the most degradation-prone, environmentally sensitive and marginally productive 

agricultural land.  As in the general signup, continuous signup enrollments occur when a 

landowner offers to idle agricultural land at a specified rental rate and establish an approved 
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conservation cover on the land.  Continuous signup commitments are for 10 to 15 years, 

annual rental payments are made over the life of the contract, and cost-share assistance is 

available for establishing an approved conservation cover.  A sub-type of the continuous 

signup CRP is the Conservation Reserve Enhancement Program (CREP), authorized in 1997 

to address significant agriculture-related conservation issues at the local level.  The 

continuous signup differs from the general signup in important ways:  1) the land enrolled is 

not required to meet the same erodibility classifications as in the general signup; 2) only a 

subset of the conservation practices are eligible as continuous-signup covers; 3) enrollment is 

guaranteed given that the eligibility and conservation criteria are met; 4) landowners receive 

the maximum rental rate for the parcel and do not have to offer a lower rental rate to improve 

their chances of being enrolled (non-competitive enrollment); and 5) there are often 

additional incentive payments available for establishing continuous signup conservation 

covers.  As the name suggests, the continuous signup has been an open enrollment since 

September 3, 1996; this is in contrast to the general signup where a landowner can only 

submit an offer to enroll during USDA-announced enrollment periods.   

 Practically speaking, the continuous signup is a way for landowners to enroll partial-

field buffer practices – riparian buffers, filter strips, living snow fences, contour grass strips 

and windbreaks – while still producing on the remainder of the field.  Unlike the general 

signup in which entire fields can be retired to one or more conservation practices, the eligible 

practices in the continuous signup are not generally compatible with whole field enrollments.  

In this way, the continuous signup is often regarded as a working-land conservation program 

while the general signup is analogous to conservation via land retirement.  The differences in 
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eligibility, the enrollment mechanism, and conservation-practice requirements between the 

general and continuous signups imply that for practical purposes, the two signup types are 

not substitutes for landowners.   

 The general signup carries the lowest per-acre annual rental cost and is available to all 

agricultural landowners in all states while the most costly sub-program (in per acre terms) is 

eligible only for certain landowners in particular regions of selected states.  Recall the 

general and continuous enrollment and payment data in Tables 3.1 and 3.2. The nominal 

national average annual rental rate paid on continuous enrollment contracts between 1986 

and 2004 was approximately $100 per acre, compared to a per-acre average of $58 for 

general signup enrollments.  On average, CREP enrollments were paid over $120 per acre, 

significantly higher than payments for continuous (non-CREP) and general signup acreage 

(USDA 2007b).  The objectives of the CRP general and continuous signup as well as the 

CREP are essentially the same but the way in which they are administered and their financial 

incentives differ in significant ways.  The next section explores the two signup types in terms 

of their susceptibility to influence via the political economy of the CRP.  

 

3.3.  Political economy and the CRP 

The process by which offers for enrollment of land into the CRP are made, scored and 

ultimately contracted upon is well documented and does not appear to leave room for 

political manipulation.  However, changes to the program’s rules and statutes, which affect 

how offers are ranked and enrollments allocated, do not occur in a vacuum.  The question is 
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whether such program changes – which induce spatial shifts in offers and enrollment – are 

the result of political influence.  This idea is furthered by identifying differences in the 

general and continuous signups as mechanisms of influence.  This section begins with a brief 

overview of the theoretical and applied public choice literature, identifies the characteristics 

and administrative details of the CRP that perhaps make it susceptible to political influence 

and then discusses the potential channels by which political influence may affect the 

program’s outcome. 

 

3.3.1. Public choice theory and application 

The seminal papers on the theory of the relationship among political interest, political 

influence, legislation and economic policy are Stigler (1971), Peltzman (1976) and Becker 

(1983).  While each author’s contributions are unique, their theories are similar along certain 

lines.  All reject to a degree the idea that voter preferences translate directly to political 

activity.  Stigler (1971) and Peltzman (1976) both recognize that there exists a political 

market in regulation and legislation in which interested groups compete for political favor 

and wealth transfer.13  Becker (1983) posits that success in the market for political influence 

                                                            
13 The use of the term “interested group” is not formal and refers to groups of agents who may be interested in 

and/or affected by the regulatory or legislative outcome.  An “interest group” or, more commonly referred to, 

“special-interest group” refers specifically to an organized group that represents a larger “interested group” of 

agents.  For example, the National Corn Growers Association (NCGA) is an “interest group” whose charge is 

conveying and protecting the interests of corn growers in the United States. The corn growers they represent, as 

a whole, may be thought of as an “interested group”, even though a particular corn grower may not be a 

member of the NCGA. 
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and favors depends on the effectiveness of interest groups in increasing their relative 

efficiency, reducing free riding (decreasing marginal deadweight costs) and achieving an 

optimal size.  All three recognize that group size matters and, generally speaking, there are 

diminishing returns to group size in politics.  The most successful groups achieve an optimal 

size such that they are effective at warding off alliances opposed to the subsidy or policy 

from which they benefit.  The group size argument suggests that, for a given policy, the more 

concentrated are the benefits to one group and the more diffuse are the costs to the taxed 

group – so that each member of the taxed group bears only a small portion of the tax and 

therefore has little incentive to become informed – the more likely it is that the interest group 

will be successful in gaining favor for the policy.  Becker recognizes that agricultural 

pressure groups have been successful in influencing farm subsidy programs because the 

group being subsidized (farmers), is small relative to the group of taxpayers bearing the cost 

of the subsidy:  this is the concentrated benefits versus diffuse costs argument. 

 Empirical applications of a public choice model, while diverse in how they account 

for and model political influence, face a common obstacle: how to clearly represent the role 

and direction of political influence when there exists a complex mechanism of inter- and 

intra-relationships among interest groups, legislators and federal and state agencies.  

Stratmann (1998) applies the theories of regulation to the issue of whether political action 

committee (PAC) contributions are used to influence political elections or voting behavior.  

Matching PAC contributions data during election and off-election years with important 

legislative events concerning two farm bills, he finds a significant relationship between 
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voting events and the timing of political contributions.14 Gibbs, Gokcekus and Tower (2002) 

study Congressional Record entries regarding legislation related to the Steel Import Quota 

Bill of 1999.  They observe that the number of lines in the Congressional Record that 

legislators devoted to supporting the bill was an increasing function of political contributions 

from special-interest groups representing the steel industry and unions.  In the absence of 

observed voting behavior, Cropper et al. (1992) use a similar strategy by identifying 

comments from proponents and opponents during the regulatory process for pesticide use 

cancellations.  They find that intervention in the regulatory process by special-interest groups 

on both sides of the issue influences the likelihood of the cancellation and the structure of 

regulation, supporting the idea of a market for political influence.  Further, their results 

suggest that government agencies and their leaders may use political clout to encourage or 

discourage participation in the regulatory process by interest groups.   

 Agricultural subsidy and price protection programs provide a natural opportunity for 

the application of public choice theory.  Gardner (1987) examines historical variations in the 

commodity price protection afforded producers by farm price support programs and found 

that redistributive efforts minimize the deadweight losses associated with commodity price 

subsidies.  The factors of successful influence recognized by Peltzman (1976) and Becker 

(1983) – interest group size, costs of organizing and minimizing deadweight losses – were 

found to be important.  Gokcekus and Fishler (2008) analyze hearings for the Farm Security 
                                                            
14 Stratmann (1998) contends that farm bills and farm legislation in general are targets for influence and 

appropriate applications of public choice theory because the legislation has narrow focus, benefits are 

concentrated and costs are highly dispersed among the taxed.  He posits that it is not complicated with issues of 

public goods and competition from many interest groups. 
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and Rural Investment Act of 2002 and develop a Cotton Influence Index to measure the 

impact on cotton legislation from the actions of Congressional representatives and their 

participation in the legislative process.  They find a positive, significant relationship between 

PAC campaign contributions and the influence demonstrated by representatives in advancing 

the interest of cotton growers.  Muth et al. (2003) inventory the history of the honey subsidy 

program and reconciled exogenous shocks in the honey market to political responses, arguing 

the existence of a natural equilibrium level of subsidy determined by political economy 

factors.  Garrett, Marsh and Marshall (2006) analyze the United States’ agricultural disaster 

relief programs for evidence of political influence and conclude that membership on the 

House and Senate agricultural committees and subcommittees with program oversight results 

in significantly higher levels of disaster relief in a seated representative’s state.  Similarly, 

Law, Tonon and Miller (2008) find positive and significant effects of committee membership 

on the share of USDA earmarked research funds allocated to a state or institution in a state 

when the state’s representative is seated on the committee. 

 

3.3.2.  CRP as a redistributive device 

Public choice theory provides reasons to suspect political influence plays a role in the 

distributive nature of programs such as the CRP, and an understanding the program’s 

administration underscores that possibility.  Here, the ways in which outside influence can 

affect the CRP’s enrollment distribution are identified.   
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 Given how agricultural land is enrolled in the CRP, one might argue that program 

participation represents the most “bang for the buck” in terms of improving the targeted 

environmental factors.  In this view, the Environmental Benefits Index is designed to allow 

program administrators to enroll offers that represent the highest environmental benefit per 

conservation dollar.  However, there is a literature on the efficiency of the CRP that 

challenges that view.  Babcock et al. (1996, 1997) posited that the targeting tools used by the 

CRP result in environmental benefits obtained at a cost higher than required under other 

targeting schemes.  Reichelderfer and Boggess (1988) suggested that though the CRP’s 

stated objectives include improved soil, water and enduring benefits, performance in these 

areas could be improved even at a reduced cost.  Smith (1995) characterized a least-cost CRP 

in terms of the relationship between marginal land rents and acres farmed and found that the 

current “offer system” for enrollment may not be optimal and, further, may result in higher 

payments to landowners than necessary.15  It is conceivable that we observe “sub-optimal” 

performance from enrollments because the enrollment and administrative mechanisms are 

devised and revised with political forces at play.  To understand how and why the CRP can 

be influenced by politically interested groups, it is helpful to consider its components 

separately.  The picture that emerges is one where we see that the continuous signup provides 

the greatest incentives to states and interest groups who benefit from influencing the 

distribution of program benefits; additionally, there are characteristics of the general signup 

that cannot be overlooked in understanding the distributional outcomes we observe. 

                                                            
15 Smith’s research was based on Signups 1 through 9 in which an EBI was not used to rank offers.  The “offer 

system” to which the author refers is no longer used but his point is valid even with the current ranking system. 
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3.3.2.1. Cost component conversion formula 

The rental rate offered by a landowner in a competitive general signup is converted to the 

cost-component factor score of the EBI.  Recall the conversion formula given in Equation 2.1 

in the previous chapter:  1 .rental ratea
b

⎛ ⎞−⎜ ⎟
⎝ ⎠

  Program administrators have used this 

conversion formula in every general signup since and including Signup 15; however, the 

values of a  and b  can change from one signup to the next and are determined after all 

enrollment offers have been submitted.  The role of both parameters is to provide program 

administrators with a means of adjusting the spread of enrolled acres.  By increasing the 

maximum allowed rental rate, b , administrators make it possible to accept and enroll 

agricultural land with higher rental rates.  The value of a  determines the weight given to the 

cost component in the total EBI and the greater is the weight of the cost component, the less 

likely it is that high-rent agricultural land will be enrolled.  To see how this translates, 

consider that b  was set to a value of 165 for general signups 15, 16, 18 and 20, increased to 

185 for signups 26 and 29, and then increased to 204 for Signup 33.  The parameter a  was 

set at 190 for Signup 15 but then dropped to 125 for all the following general signups 

through Signup 33.  If, for example, a landowner had submitted an offer with a rental rate of 

$150 per acre in Signup 15, his cost-component score would have been 17 points.  In the 

general signups that followed, the same rental rate would have equated to 11 points in 

signups 16, 18, and 20; 23.7 points in signups 26 and 29; and 33 points in Signup 33.   The 

conversion formula gives administrators the flexibility to influence the probability of 

acceptance of offers based on their rental rate.  This is a coarse tool at best for targeting 
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specific areas for enrollment; however, its adjustment can significantly affect the program 

payments to states or regions. 

 

3.3.2.2.  Non-cost EBI component factors and weights 

Each individual EBI component carries a total number of points possible, implying a relative 

weight for each in the total EBI score.  The weights and factors change over time and these 

weights are applied to all offers in the signup; there is no locally-adjusted EBI.  To the extent 

that land is not homogenous and neither are the costs associated with installing conservation 

practices that are assigned different points in the EBI, a change in the relative weights of the 

national ranking factors and sub factors will change the composition of offers as well as of 

those that get accepted.  Landowners with a comparative advantage in producing particular 

conservation covers will benefit from a rule change that increases the weight placed on those 

covers in the EBI.  Thus, it is possible to use the EBI to target certain land types or regions. 

 

3.3.2.3.  Continuous signups 

The continuous signup does not use the EBI for ranking and enrollment and therefore there is 

no competition among offers using some normalizing index.  Further, all offers receive the 

parcel’s MRR.  Also, greater financial incentives exist for continuous-signup enrollments 

than for general-signups:  they may be eligible for signing incentives and practice incentive 

payments of up to 20% of the annual rental rate.  Evidence exists of an observed shift in the 

location of CRP enrollments within regions and this shift has been anecdotally attributed to 
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the introduction and increased utilization of the continuous signup (Bucholtz 2004).16  

Because of its financial incentives and the fact that it is consistent with specific farming 

practices, the continuous signup seems a likely channel for redistributive political efforts.   

 

3.3.2.4.  National and state conservation priority areas 

There are five USDA-designated National Conservation Priority Areas (CPAs):  the 

Chesapeake Bay Region, the Great Lakes Region, the Long Island Sound Region, the Prairie 

Pothole Region and the Longleaf Pine Region. The national priority areas cover 25 states and 

offers within these priority areas receive additional points in the EBI. 17   Additionally, some 

states have state CPAs that are also recognized in the EBI.  CPAs are not determined by 

legislation but result from the regulatory process of the USDA; they are interesting because 

parcels within them receive additional EBI points and therefore have a higher probability of 

acceptance in the general signup.  To the extent that a state can secure a USDA approved 

state CPA or be included in part of a federally identified CPA that spans multiple states, the 

state’s agricultural land owners may benefit in terms of easier attainment of the cut-off EBI 

score in the general signup or in receiving practice incentive and signup incentive points 

available in the continuous signup. 

 
                                                            
16 On a national scale, we do not observe substantial regional shifts in the CRP enrollments over time; however, 

there is evidence of within-region shifts since inception of the continuous signup.  
17 The EBI for general signups 15, 16, 18 and 20 included a separate ranking factor for land located in a CPA – 

N6.  The EBI since then has been constructed such that land in these areas receives extra points for the other 

component factors, much like a “multiplier” effect. 
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3.3.2.5.  Conservation Reserve Enhancement Program (CREP) 

CREP agreements result when tribal, state government and/or non-governmental entities 

develop conservation plans and initiatives with the federal government to address a specific 

and locally relevant conservation or environmental concern.  A CREP designation requires a 

state to formalize a conservation plan and submit the plan to a regulatory review process 

involving the USDA and the Commodity Credit Corporation (CCC).  At least three states 

(OH, PA, and NY) have secured funding for more than one CREP agreement while other 

states have none.  Like the CPA and continuous signup, CREP enrollments are eligible for 

financial incentives not available in the general signup and, therefore, states have incentives 

to gain CREP eligibility in the CRP.  Recall that CREP contracts have the highest average 

per-acre rental of the three enrollment types: general, continuous and CREP. 

 

3.3.3.  Interested groups, channels of influence and political 
   functionaries 

It is natural to think of an agricultural payments program as being redistributive and therefore 

a candidate for influence from the interested groups on both sides of the issue:  the groups 

receiving the benefits as well as the group bearing the cost of the tax.  Pulling from the public 

choice theory literature, it is posited that interested groups gain access to the legislative and 

regulatory bodies that oversee the CRP – the U.S. Congress and the USDA – to influence the 

distribution of program benefits and that they do this through special interest groups.  The 

interest group that is most effective at influencing the political market will be the one whose 
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size is optimal in terms of the incentives and costs its members face relative to the incentives 

and costs of opposing groups’ members (Becker 1983).  As it relates to the CRP specifically, 

there are groups that favor and oppose the CRP. The theory of public choice says that the 

group that will be most effective at pushing through its agenda in the political market is the 

one whose size and structure is such that individual members face optimal levels of costs and 

incentives to induce action. 

 Though there are many channels for and types of influence working simultaneously – 

many groups with an interest in the implications and effects of the CRP – efforts at influence 

ultimately must be funneled through the legislative bodies in the House and Senate with 

jurisdiction over the program and the rule-making authorities within the USDA.  Indentifying 

the groups with an interest in CRP outcomes and understanding their access to channels of 

political influence is an important step in establishing a viable political economic modeling 

strategy.  Access to the political market does not belong solely to businesses, large 

organizations and federal agencies; non-profit organization and other entities with a stake in 

the program’s effects have access to the political market as well. 

 

3.3.3.1. Interested groups and interest groups 

3.3.3.1a. Landowners and agricultural producers 

The general and continuous signup CRP are popular conservation options for landowners; it 

allows them to retire their land from production – a decision they may or may not have made 

without the conservation alternative – and receive a stream of income from it for 10 years.  
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As an agricultural support program, the CRP is a tool by which landowners can reduce the 

uncertainty associated with agricultural production on marginal land while generating a 

reliable, annual income from the parcel.  Additionally, there is a commodity price support 

component to retiring marginal agricultural land from production.  As an environmental 

program, the CRP encourages landowners to be good stewards of the land by offering 

incentives for agricultural practices that are believed to be environmentally sound.  It also 

provides for the installment of land cover that will improve and provide enduring benefits to 

soil quality, future soil productivity, water quality and wildlife habitats.  In 2008 landowners 

received approximately $1.8 billion in annual payments and incentives for participating in 

the program; this does not account for the additional benefits conveyed to them as a result of 

CRP’s contribution to higher commodity prices.  This group is most readily identified as the 

group to which program benefits accrue. 

 While clearly there is a subset of all landowners and agricultural producers who 

would support a reserve program, there also exists a group who should oppose the program:  

livestock producers and grazers.  To the extent that CRP participation reduces commodity 

supplies, increases feed prices, and pushes higher rents on grazing land, livestock producers 

grazing operations should oppose large enrollment in the program. 

Individually, landowners generally do not have access to the political market; their 

interests are represented by membership-based organizations such as the Farm Bureau as 

well as commodity-specific grower associations and livestock associations.  For example, if 

the Farm Bureau – a large non-governmental organization that represents agricultural 

producers – requests on behalf of agricultural producers that a particular conservation 
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practice or concern be addressed or designated as a priority in the program, it is likely that 

the Farm Bureau’s request would be considered and addressed within the rule-making 

process by the political functionaries. 

 

3.3.3.1b. Agribusiness 

Agribusiness and the industries closely related to production agriculture in general are 

susceptible to a negative impact of CRP enrollment and may have an incentive to work to 

reduce the number of CRP acres in their operating region or even nationally.  High levels of 

local enrollment in the CRP is not well-received by businesses, such as implement dealers 

and suppliers of fertilizer and seeds, that provide agricultural inputs in a local agricultural 

economy.  Even the major agricultural processors like ADM and Cargill, whom we typically 

think of as operating in national or global markets and not especially vulnerable to local 

economies, would potentially be opposed to high levels of CRP enrollment because of its 

spatial basis effects.  Reduced local commodity supplies require processors to originate their 

inputs from a larger geographic base and would potentially face higher basis and 

transportation costs in doing so. 

 

3.3.3.1c. Environmental, conservation and wildlife groups 

Groups with interests in environmental improvements, wildlife habitat and increased 

conservation favor CRP enrollments.  Pheasants Forever and Quail Forever are two strong 

supporters of CRP initiatives that increase habitat for birds, waterfowl and other wildlife; 

both showed strong opposition to producer interest group requests made to the Secretary of 
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Agriculture in 2008 that the USDA release landowners from their CRP contracts early to 

allow increased corn and soybean plantings in the face of higher commodity prices.18  

Ultimately, the early release from CRP contracts was not allowed.  Hunting associations and 

landowners who lease their land to hunters also favor the CRP conservation practices that 

increase wildlife habitat and improve wildlife populations.  In the last five years there have 

been a number of CRP initiatives aimed at wildlife habitat and nesting grounds, wildlife food 

plots, and population health. 

 

3.3.3.2. Political officers and channels of influence 

3.3.3.2a. Congressional committees 

Congressional authority over the statutes governing the CRP lies with House and Senate 

committees and subcommittees.  The Environmental, Soil Conservation and Forestry 

Subcommittee of the Senate Committee on Agriculture and the Conservation, Credit and 

Rural Development Subcommittee of the House Committee on Agriculture have non-

budgetary jurisdiction over the CRP.  Budgetary jurisdiction lies with the Agriculture 

Subcommittee of the Appropriations Committees in the House and Senate. 

 These committees are permanent entities of Congress but a state’s representation on 

the committees can change with each new Congress. Committee assignments are determined 

in a three-part process that begins with each party assembling a panel to review committee 
                                                            
18 For recent examples of Quail Forever’s and Pheasants Forever’s involvement in CRP legislation and their 

interaction with the USDA regarding CRP, see “Quail Forever Weighs in on Implementation of New Farm Bill” 

(July 30, 2008) at http://www.quailforever.org/page/1/LegislativeAction.jsp and “Pheasants Forever Opposes 

Early Outs to CRP” (July 1, 2008) at http://www.pheasantsforever.org/page/1/pressReleases.jsp.   



136 

assignment requests and make suggestions to the party’s caucus.  Assignment lists for the 

various committees are then approved or revised by each party’s caucus and, finally, there is 

a pro forma election of the full House and Senate (Davidson and Oleszek 1990).  

Understanding the importance of committee membership to their success in Congress, 

members “campaign” within their party to be awarded membership to a committee on which 

they wish to serve.19   Representatives and Senators – the political functionaries – know that 

committee membership determines the legislative outcomes their constituents and the PACs 

care about and therefore is a significant determinant in the representatives’ future influence 

and chance at re-election. 

 

3.3.3.2b. The USDA 

Representatives and Senators on the committees with budgetary and statutory oversight of 

the CRP have the ability to shape the program’s administration and direction through 

legislation.  Much of the fine-tuning of the CRP, however, is handled by the USDA and its 

agencies and service branches, the FSA and Natural Resource Conservation Service (NRCS).  

While agency and service branch personnel are not political representatives, they often work 

closely with the Representatives and Senators and their congressional staffers during the 

writing of legislation. 

 The USDA first and foremost represents the Office of the President and follows its 

directives accordingly.  However, especially for rule or program changes that do not carry the 

                                                            
19 Davidson and Oleszek (1990) provide a good description of how committees and subcommittees function 

(pages 195-204). 
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interest of the Office, there is room for influence from Representatives and Senators with 

constituent or election concerns, special-interest groups, and lobbyists.  To illustrate, suppose 

the Conservation, Credit and Rural Development Subcommittee of the House Committee on 

Agriculture was considering changing the language of the statutes governing the CRP in the 

conservation subtitle of the farm bill to include a change to the eligibility requirements for 

enrolling in the general signup CRP.  The proposed new language or amendment would be 

drafted by the congressional staffers and, before being sent to the House Committee on 

Agriculture for approval, would almost certainly be presented to the program’s 

administrators at the USDA for their input.  This type of exchange occurs to ensure that the 

USDA interprets the legislative language in a manner consistent with the committee’s 

intentions.  This is just one example of the types of exchange that take place between 

political agents and the regulatory agencies and it implies that though the program 

administrators in the USDA are not elected officials with the same susceptibility to political 

influence, they are involved in important ways in the legislative process. 

 

3.4.  Empirical model of political influence on states’ 
  CRP allocation 

To understand how political factors affect the distribution of CRP enrollment acres and the 

payments to states, state-level CRP enrollment data and political representation data are 

analyzed.  A fixed-effects estimation strategy is employed, controlling for the time-invariant, 

state-specific effects on CRP allocations.  The estimation strategy helps determine whether 
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representation on the House and Senate committees with jurisdiction over the program can 

explain the temporal and spatial variation in the distribution of program acreage and 

payments.  Least-squares estimates are presented and tests for significance are conducted 

using heteroskedasticity-robust standard errors.  The chapter concludes with a discussion of 

the results and suggests additional modeling and estimation strategies. 

 

3.4.1. Data 

3.4.1.1. CRP enrollment data 

State level CRP enrollment data for signup 1 through 28 – all general and continuous signups 

from 1986 through 2004 – are constructed from the fiscal year CRP contract files.20  There 

are over 1.3 million unique contract observations from the CRP contract files from which 

state-level aggregate values of CRP acres enrolled are derived.  The contract-level data 

include the number of acres enrolled, the cropland acreage associated with the parcel, the 

annual rental rate and payment amount, the length of the contract (years), whether it was a 

general or continuous signup offering and the state and county location of the landowner.21   

                                                            
20 This research utilizes contract level CRP enrollments and payments data obtained via Interagency Agreement 

between the U.S. Department of Agriculture, Farm Service Agency Economic and Policy Analysis Staff on 

behalf of the Commodity Credit Corporation and Walter N. Thurman on behalf of North Carolina State 

University.   
21 Early CRP contract data captured the state and county location of only the contract landowner; however, 

recent enrollment data also captures the state and county physical location of the land.  While there is a non-

trivial incidence rate where the landowner and physical location of the parcel are not in the same county, the 

incidence of them being located in different states occurs in the data only one-tenth of 1% of the time for the 

contracts in which both location identifiers are recorded. 



139 

The general and continuous signups are different land retirement and conservation 

mechanisms from both landowners’ and political functionaries’ perspectives.  Therefore, the 

distinction between the two is carried through in the empirical estimation. 

 

3.4.1.2. House and Senate committee membership data 

Membership data for the committees and subcommittees with direct non-budgetary 

jurisdiction over the program were collected for the 99th through 108th Congresses, covering 

1985 through 2004.  During this period the House consisted of 435 seats apportioned among 

states based on the census population.  Each state has two Senators.  Each Congress 

commenced in early January and remained for a two-year term. 

 Committee and subcommittee representation variables are constructed in binary form 

and a continuous metric for a state’s subcommittee membership is also constructed as an 

alternative to the binary measure.  The binary variables identify states represented on the 

Committee on Agriculture in the House and Senate ( , )it itHouseAgMem SenateAgMem  and 

the conservation subcommittee of the Committee on Agriculture in both houses

,( )it itHouseAgConsMem SenateAgConsMem .  The continuous measures of subcommittee 

representation are the proportion of the conservation subcommittees occupied by a state

( , )it itPHouseAgCons PSenateAgCons . To illustrate these measures, in the 105th Congress 

California had five representatives on the conservation subcommittee of the House 

Committee on Agriculture while Kansas had one; the subcommittee had 32 members total.  

Kansas, California and all other states with at least one Representative on the subcommittee 
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receive a value of one for the HouseAgConsMem variable.  The values of the continuous 

variable, PHouseAgCons , are 5/32 = 0.156 for California and 1/32 = 0.031 for Kansas.  The 

Senate committee and subcommittee variables are constructed similarly.  The expectation is 

that the greater the proportion of the subcommittee’s seats held by a state’s delegation, the 

more effective will be the state’s representatives in influencing legislation for which the state 

has an interest.  The subcommittee size changes over time as the subcommittee jurisdiction 

changes; this has been accounted for in constructing this variable.   

 Tables 3.3 and 3.4 identify a state’s membership on the Committee on Agriculture 

and conservation subcommittees in the House and Senate.  There is variability in the states 

that are represented on the House Committee on Agriculture and conservation subcommittee 

in a Congress and also in the level of representation over time; 10 states are not represented 

on the House’s full agriculture committee from 1986-2004 and therefore also not on the 

conservation subcommittee.  There is less variation in membership on the Senate Committee 

on Agriculture and conservation subcommittees during the same period; 19 states are not 

represented on the Senate committees during the sample period. There are nine states that do 

not have representation on either of the Committees on Agriculture and the conservation 

subcommittees. 

 To identify and test for seniority or tenure effects of political influence, a variable is 

constructed that is the total number of years of service in the House or Senate by a state’s 

delegation on the Committee on Agriculture in the House and Senate  

( , )it itHouseYrs SenateYrs .  For example, North Carolina had four Representatives on the 
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House Committee on Agriculture in the 107th Congress:  E. Clayton, B. Etheridge, R. Hayes 

and M. McIntyre.  These four Representatives had a combined experience in the House of 

Representatives of 24 years at the time.  Therefore, North Carolina’s value for this variable is 

24 for all signups that occurred during the 107th Congress.22  If a state did not have 

representation on the committee, it receives a zero value for the variable.  Presumably, the 

more years of service a representative has or the greater the combined years of a state’s 

representatives, the greater is the political clout and influence that can be wielded. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                            
22 The tenure measure as constructed is an aggregate, by state, of the number of years served in the House or 

Senate by the representatives from a state that are on the House Committee on Agriculture or Senate Committee 

on Agriculture.  This is not a measure of the years of service on the committee, nor does it capture service by a 

state’s representatives that are not on the committee. 



142 

 
Table 3.3.  States’ Representation on the House Committee on Agricultural and 
Subcommittee on Conservation* 

98th 99th 100th 101st 102nd 103rd 104th 105th 106th 107th 108th
AL 1 0 / 0 0 / 0 1 / 0 1 / 1 0 / 0 2 / 1 2 / 0 2 / 2 3 / 0 3 / 0 3 / 1
AK 2 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
AZ 4 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0
AR 5 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 2 / 1 0 / 0 1 / 1 1 / 0 2 / 0 1 / 0
CA 6 4 / 0 4 / 1 4 / 0 4 / 0 5 / 0 6 / 2 7 / 4 6 / 5 8 / 1 6 / 3 6 / 1
CO 8 0 / 0 0 / 0 1 / 0 1 / 0 2 / 1 1 / 1 1 / 1 1 / 1 1 / 0 1 / 0 2 / 0
CT 9 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
DE 10 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
FL 12 0 / 0 1 / 0 1 / 0 2 / 0 1 / 0 3 / 1 3 / 0 2 / 0 1 / 0 1 / 1 0 / 0
GA 13 2 / 0 2 / 1 2 / 0 1 / 0 1 / 0 3 / 1 2 / 0 2 / 1 2 / 2 2 / 0 3 / 2
HI 15 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1
ID 16 1 / 0 1 / 1 1 / 1 1 / 1 1 / 1 0 / 0 2 / 2 1 / 1 2 / 0 1 / 0 0 / 0
IL 17 3 / 2 3 / 1 2 / 1 1 / 0 1 / 0 1 / 1 2 / 1 2 / 1 3 / 1 2 / 1 1 / 0
IN 18 0 / 0 0 / 0 1 / 1 2 / 1 2 / 1 1 / 1 1 / 1 1 / 1 2 / 1 2 / 0 3 / 0
IA 19 3 / 1 2 / 1 2 / 2 2 / 2 2 / 2 1 / 1 1 / 0 1 / 0 1 / 0 1 / 0 2 / 1
KS 20 2 / 1 2 / 1 2 / 0 2 / 0 2 / 1 2 / 0 1 / 0 1 / 1 1 / 1 1 / 1 1 / 1
KY 21 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 3 / 2 2 / 1 2 / 2 2 / 0 1 / 0 1 / 0
LA 22 1 / 0 1 / 0 2 / 0 2 / 1 1 / 1 0 / 0 1 / 0 2 / 2 2 / 0 1 / 0 1 / 0
ME 23 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 1 / 1 1 / 1 0 / 0
MD 24 0 / 0 0 / 0 0 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
MA 25 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
MI 26 0 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 1 1 / 1 2 / 2 2 / 1 1 / 0 1 / 0
MN 27 2 / 0 2 / 0 2 / 1 2 / 1 2 / 1 3 / 3 2 / 2 2 / 2 3 / 1 3 / 2 2 / 1
MS 28 1 / 0 1 / 1 1 / 0 1 / 1 1 / 1 1 / 1 1 / 0 2 / 1 1 / 1 3 / 0 2 / 0
MO 29 3 / 0 3 / 1 3 / 1 3 / 1 3 / 0 2 / 0 1 / 0 2 / 1 0 / 0 1 / 1 1 / 1
MT 30 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 0 / 0 0 / 0 0 / 0 1 / 0 1 / 0
NE 31 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1
NV 32 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NH 33 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NJ 34 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NM 35 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NY 36 0 / 0 0 / 0 0 / 0 1 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NC 37 3 / 0 3 / 1 3 / 0 3 / 0 2 / 0 2 / 1 3 / 1 3 / 1 4 / 2 4 / 1 4 / 2
ND 38 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 1 / 1 1 / 1 0 / 0 1 / 0
OH 39 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 1 1 / 0 1 / 1
OK 40 1 / 1 1 / 0 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1
OR 41 1 / 1 2 / 1 1 / 0 1 / 0 2 / 1 1 / 0 1 / 0 1 / 0 1 / 0 0 / 0 0 / 0
PA 42 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 1 / 1 1 / 1 2 / 1 1 / 1
RI 44 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
SC 45 1 / 1 1 / 1 1 / 1 1 / 1 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
SD 46 1 / 1 1 / 1 1 / 1 1 / 0 1 / 1 1 / 1 1 / 1 1 / 0 1 / 1 1 / 1 1 / 1
TN 47 1 / 1 1 / 1 1 / 1 0 / 0 0 / 0 0 / 0 1 / 0 2 / 1 1 / 1 1 / 0 2 / 0
TX 48 2 / 1 3 / 1 3 / 1 4 / 2 4 / 3 4 / 2 3 / 1 2 / 1 2 / 0 2 / 0 2 / 0
UT 49 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
VT 50 1 / 0 1 / 1 1 / 1 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
VA 51 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 2 / 0 1 / 0 1 / 0 1 / 0
WA 53 2 / 0 2 / 1 1 / 1 1 / 1 1 / 0 1 / 1 0 / 0 0 / 0 0 / 0 1 / 0 1 / 0
WV 54 1 / 0 1 / 0 1 / 0 1 / 1 1 / 1 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
WI 55 1 / 0 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 0 0 / 0 1 / 0 0 / 0
WY 56 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0

41 / 10 43 / 17 44 / 15 45 / 16 45 / 19 49 / 27 48 / 22 50 / 32 51 / 19 50 / 15 48 / 16
* Entries are the number of representatives on the full committee / the number of representatives on the subcommittee

Congress

Totals

State FIPS
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Table 3.4.  States’ Representation on the Senate Committee on Agriculture and 
Subcommittee on Conservation* 

98th 99th 100th 101st 102nd 103rd 104th 105th 106th 107th 108th
AL 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 0 1 / 1 0 / 0 0 / 0 0 / 0 0 / 0
AK 2 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
AZ 4 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
AR 5 1 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 0 / 0 1 / 0 2 / 2 1 / 1
CA 6 1 / 1 1 / 1 1 / 0 1 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
CO 8 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 0 / 0 0 / 0 1 / 1 0 / 0
CT 9 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
DE 10 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
FL 12 1 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
GA 13 0 / 0 0 / 0 1 / 1 1 / 1 1 / 1 1 / 0 1 / 1 1 / 1 1 / 1 1 / 0 2 / 0
HI 15 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
ID 16 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1
IL 17 1 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 0 1 / 0
IN 18 1 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 1
IA 19 1 / 1 1 / 1 1 / 0 1 / 0 2 / 0 2 / 1 1 / 1 2 / 1 2 / 1 1 / 0 2 / 0
KS 20 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 1 1 / 0 1 / 0 1 / 1
KY 21 1 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 1 1 / 1
LA 22 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 0 0 / 0 0 / 0 0 / 0
ME 23 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
MD 24 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
MA 25 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
MI 26 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 0
MN 27 1 / 0 1 / 0 1 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 2 / 1 2 / 2
MS 28 1 / 1 1 / 1 1 / 0 1 / 0 1 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0
MO 29 0 / 0 0 / 0 1 / 1 1 / 1 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1
MT 30 1 / 1 1 / 1 1 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 1 1 / 1 1 / 1 1 / 0
NE 31 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 0 1 / 1
NV 32 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NH 33 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NJ 34 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0

NM 35 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NY 36 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
NC 37 1 / 0 1 / 1 1 / 0 1 / 0 1 / 1 1 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 0
ND 38 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 1 1 / 1 1 / 1 1 / 0 1 / 0
OH 39 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
OK 40 1 / 0 1 / 1 1 / 0 1 / 0 1 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
OR 41 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
PA 42 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 0 1 / 1 1 / 1 0 / 0 0 / 0
RI 44 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
SC 45 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
SD 46 0 / 0 0 / 0 1 / 0 1 / 0 1 / 1 1 / 1 1 / 0 2 / 1 2 / 1 1 / 1 1 / 1
TN 47 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
TX 48 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 0 1 / 0 0 / 0 0 / 0 0 / 0
UT 49 1 / 1 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
VT 50 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 0 1 / 1 1 / 1 1 / 1 1 / 1
VA 51 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 0 / 0 0 / 0 0 / 0 0 / 0
WA 53 0 / 0 0 / 0 0 / 0 1 / 1 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
WV 54 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
WI 55 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
WY 56 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 0 / 0

18 / 6 17 / 10 18 / 3 19 / 5 18 / 5 18 / 5 19 / 8 18 / 9 18 / 9 21 / 11 21 / 11
* Entries are the number of representatives on the full committee / the number of representatives on the subcommittee

Congress

Totals

State FIPS
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 Representation on the appropriations committee and its agriculture subcommittee in 

the Senate and House is not included in the empirical estimations.23  While the appropriations 

committee has budgetary jurisdiction over the CRP, the CRP’s program rules and ranking 

scheme are the mechanisms by which allocation of the program is achieved, not its total 

budgetary authorization.  Further, the CRP represents a small portion of the total budgetary 

considerations of the Congressional appropriations committee, even if only programs and 

agencies administered within the USDA are considered. 

 Each Congress convenes in early January; however, signups do not occur on such a 

predictable schedule, nor do signups correspond with Congressional elections.  Some signup 

periods last a few weeks while others last for several months and span fiscal years and 

Congressional periods.  The interest here is to test whether Congressional membership 

affects the distribution of CRP enrollments at the state level, presuming that this happens via 

change to the rules and statutes governing the program.  CRP rules and administrative 

procedures governing a signup are set before the signup period begins.  Therefore, measures 

of representation on the appropriate House and Senate committee and subcommittee are 

matched to a signup by identifying the Congressional composition at the time the regulations 

and statutory laws for a particular signup were authorized, which is not necessarily the same 

composition as during the actual signup period.  For example, the third continuous signup 

was Signup 19 and it took place between October 1, 1998 and September 30, 1999.  The 
                                                            
23 Variables for representation on the appropriations committee and the agriculture subcommittee were included 

in preliminary regressions and the coefficients were statistically insignificant; further, removing them did not 

alter the regression results in significant ways.  Recall from Chapter 2 that the CRP was transitioned in 1996 

from a program subject to the appropriations process to the entitlement program status it currently holds.  
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105th Congress was in session until December 18, 1998 and the 106th Congress began in 

January of 1999.  Even though the 106th Congress was in session for a majority of the 

continuous signup, the CRP data are matched with political representation variables from the 

105th Congress because it was in session when the rules and statutes for the signup were 

determined.  With the exception of the 103th Congress in which there were no signups, each 

Congress had at least one signup occur.  Examples of a similar matching strategy include 

Rucker, Thurman and Sumner (1995), Cropper et al. (1992) and Gibbs, Gokcekus and Tower 

(2002). 

 

3.4.2. Incorporating state fixed effects 

The estimation of an empirical model of CRP allocations as a function of political 

representation on House and Senate committees potentially suffers from endogeneity.  These 

are issues that empirical applications of political economy typically confront and addressing 

them is paramount to any credible estimation strategy.  In this case, there are two potential 

sources of endogeneity.  First, CRP enrollments and representation on agricultural 

committees are likely determined simultaneously.  As public choice theory posits, utility 

maximizing political agents have incentives to influence the allocation of taxes and subsidies.  

In the specific case of the CRP, one might expect Senators and Representatives from states 

with specific agricultural interests to seek election to committees with CRP decision making 

authority for the purpose of influencing program benefits and subsidies.  The causal direction 

of influence is from representation on the committees to benefit distribution.  This direction 
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of influence does not pose a threat to the validity of the estimates.  However, public choice 

theory does not preclude the situation where representatives seek assignment to the 

influential committees because CRP benefits are perceived as important to their state or 

district.  This direction of causation – from past CRP enrollments to representation – is 

problematic.  Second, there is the important issue of omitted variables, particularly those that 

are correlated with CRP enrollments and representation on the agricultural committees in the 

House and Senate. For example, CRP participation is closely tied to the level of agriculture 

in a state, or at least the amount of agricultural land, which can also influence committee 

representation in the Congress.  To the extent that the true model includes variables 

identifying a state’s propensity for agriculture in some way, the model used here is 

underspecified and the results will be biased without an appropriate correction.   

 Endogeneity is problematic but can be at least partially mitigated using an appropriate 

estimation strategy.  If the sources of state level heterogeneity that influence CRP 

enrollments and also perhaps membership on agriculture committees do not vary over time, 

then estimation problems resulting from this source of endogeneity can be mitigated using 

state fixed-effects; this deals with the omitted variable bias as well. 

 

3.4.3. Empirical model of political influence on states’ 
  CRP enrollments 

A linear fixed effects model with panel data is estimated to determine whether representation 

on the House and Senate committees and subcommittees with jurisdiction over the CRP can 

explain the distribution of CRP acres as well as payments to states.  Separate models are 
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estimated for acres and for payments.  In this section I present the empirical models to be 

estimated and describe the dependent variables and covariates for each model.   

 The regression of CRP enrolled acres in state i during signup t is: 

(3.2)  ( ) 50
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100 kit
it t t it k itk
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where  itacres   state i ’s total newly enrolled CRP acreage in Signup t  

  itX   vector of political representation variables 
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The regression of CRP payments for enrolled acres in state i during signup t is:  
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where itannpay is state i ’s total annual rental rate payments for new contracts in signup t .  

Because the dependent variable is measured in percentage terms, the estimates are interpreted 
                                                            
24 The assumptions of equal variance and no correlation of the error terms are relaxed in the estimation strategy 

and heteroskedasticity-robust standard errors are calculated.   
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as the percentage point change in the share of allocations.  The common variables and 

assumptions from regression model in (3.2) carry through to regression in (3.3).   

 The data are organized as a panel of 28 signup level observations on the newly 

enrolled CRP acreage and payments as well as political variables for each of the 50 states.  

The dependent variables are constructed to be a weighted measure of allocation to each state, 

thus controlling for the variation in signup enrollments and outlays illustrated in Table 3.1.25   

The CRP acreage and payment measures are not merely transformations of each other; they 

are fundamentally different within a given signup because land values and offered rental 

rates are not homogenous and also because of the difference in signup types.  General and 

continuous signup contracts have different per-acre rental payments, even within the same 

county, because the general signup requires competitive bidding whereas continuous 

enrollments receive the maximum rental rate by soil type.  In the above estimations, a state’s 

value of the dependent variable is a measure of its share of the new acreage or payments 

relative to the total “size” of the signup.  This makes it possible to compare CRP enrollment 

outcomes across signups where there is a wide variation in the size of each signup.   

 A criticism of an estimation that uses this type of dependent variable construct is that 

to use least squares a normal error structure is assumed.  The “share” construction of the LHS 

variable results in non-normal errors because over subsets of the data, the LHS variable sums 

to one. This problem is analogous to the problem encountered when estimating consumer 

demand functions where, for example, all meat product groups are included in the estimation 

                                                            
25 Constructing the dependent variable as a proportion of the total signups acres or payments mitigates the need 

to add time or signup fixed effects to control for the fact that some signups are larger than others.  
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and the budget shares sum to one (1).  The solution is to drop one of the products.  In this 

case, the observations from one state can be omitted.26 

 The assumptions concerning the variance and covariance of the error terms are too 

restrictive.  Panel data estimation methods famously suffer from heteroskedasticity and this is 

likely the case here as well.  There are two sources of heteroskedasticity here: 1) lower 

payments or acreages enrolled may have lower variance, whether the dimension be time or 

space; and 2) the size of enrolled acres and/or payments aside, it is likely that the variance of 

one state’s participation is different from another.  Further, it is likely that the errors can be 

correlated in both dimensions.  For example, “agricultural” states likely have lower-variance 

participation across all signups than do the “non-agricultural” states, which participate in 

signups with less regularity.  The assumption of homoskedasticity is tested using two F-

statistics, one based on a modified White’s (1980) test, the other on the Breusch-Pagan 

(1980) test for heteroskedasticity.  In reporting the model estimation results, the 

heteroskedasticity test results are presented and the heteroskedasticity-robust standard errors 

are provided for the individual parameter estimates.  Further, t-ratios and LM statistics for the 

linear and joint tests of restriction are constructed with the heteroskedasticity-robust standard 

errors.  

                                                            
26 The estimation results reported in this chapter do not employ this strategy; however, an informal check was 

conducted where the estimation results when all states were utilized were compared with those when only 49 of 

the states were included.  Across all regressors’ estimates, including the fixed-effect estimates, there was little 

difference in size (to three decimal places), sign, or significance between the two estimations.   
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 The empirical estimations of (3.2) and (3.3) use two different sets of political 

representation variables in itX .  Model 1 refers to the specification where the political 

covariates include the years-of-service measure for representatives on the Committee on 

Agriculture in the House and Senate ( itHouseYrs , itSenateYrs ) and the binary indication of 

membership on the conservation subcommittees of the full Committees on Agriculture

( ,  )it itHouseAgConsMem SenateAgConsMem .  In some sense, Model 1 is a statement about 

the role of Congressional seniority in the agricultural committees on program allocations. 

Model 1 on regression equation (3.2) is referred to as Model 3.2.1 – the seniority model 

describing acreage allocations – and when CRP payments are modeled using regression 

equation (3.3), Model 3.3.1 is the seniority model describing payment allocations.   Model 2 

refers to a specification that includes the binary indicators of membership on the House and 

Senate Committees on Agriculture ( , )it itHouseAgMem SenateAgMem  and proportional 

measures of each state’s membership on the conservation subcommittees of the Committee 

on Agriculture in the House and Senate ( , )it itPHouseAgCons PSenateAgCons ; this model 

describes the influence of the strength of membership on allocations.  Model 2 on regression 

equation (3.2) is Model 3.2.2 – a strength-of-representation model using acreage allocations 

– and Model 3.3.2 is the strength-of-representation model using payment allocations. 

State dummy variables are incorporated in all specifications to capture the time-

invariant state fixed effects, thereby partially mitigating the sources of endogeneity present in 

the estimation.  The point was previously made that endogeneity is a concern in this 

application as well as other political economy strategies; further, the source of the 
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endogeneity in this particular application is likely the state specific heterogeneity with 

respect to propensities for CRP participation and enrollment as well as the state’s likelihood, 

as a result of CRP enrollments, of having representation on the committees with jurisdiction 

over the program.  By using state fixed effects, the interpretation of the coefficient estimates 

on the political variables essentially becomes one of a difference-in-differences.  This is 

important because it allows the political economy effects to be identified through changes in 

the political representation variables and CRP allocations over time. 

 The continuous signup dummy variable ( tCont ) is interacted with both the political 

variables and state fixed effects.  The interaction with political variables permits a distinction 

between effects of representation on general signup and continuous signup acreage and 

payment allocations to a state.  Allowing the state fixed effects to differ in the general and 

continuous signup cases provides additional information about each state’s unique propensity 

to enroll CRP by allowing for such propensities to differ by signup type.  In the estimation, 

Alabama is omitted from the set of fixed effects, captured instead by the model’s intercept, 

, in the general signup and α δ+ in the continuous signup. 

 Joint linear restrictions on the model’s parameters are tested to determine whether 

there are significantly different representation effects on enrollments in general and 

continuous signups and whether states receive different allocations by signup type.  Further, 

estimates of political representation and state fixed-effects are obtained separately for three 

subsets of the panel:  all signups (full panel), the pre-EBI period, and the post-EBI period.  

Identifying the pre-EBI period separately from the post-EBI period recognizes that there are 
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two distinct program eras – a distinction that results from changes to the program in the 1996 

Farm Bill – and that the political effects in these two eras are likely not congruent.  The pre-

EBI period includes signups 1 through 13 (all general signups); the post-EBI period includes 

signups 14 through 28, a mix of continuous and general signups. 

 

3.4.4. Estimation results 

3.4.4.1. Average acreage shares by state 

A useful feature of the fixed effects regression model is that average effects can be captured, 

in this case for each state’s average share of CRP acres enrolled.  A modification of Model 

3.2.1 is estimated including only the state fixed effects.  Table 3.5 provides, for the three time 

period subsets of the data, each state’s average estimated share of the total acreage allocation 

for the general and continuous signup and, utilizing linear restrictions, the difference in the 

average general and continuous signup shares of a state.  The output in Table 3.5 groups the 

states by “production regions” as defined by the USDA.  The states’ average general signup 

allocations are calculated by adding to its coefficient estimate the intercept coefficient; the 

continuous signup allocation was constructed similarly using the dummy variable coefficient 

as well.  The correct standard errors were calculated using covariance information.  

Heteroskedasticity-robust standard errors (corrected by using the covariance between the 

coefficients) are reported below the coefficient estimates; p-values are below those. 
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Table 3.5.  Average Share of New CRP Acreage Allocated to States 
Pre-EBI

R-squared 0.6972 0.6572 0.731
Hetero-Robust LM LM = 305.7 (0.0000)

Tests for Heteroskedasticity
White's Test F = 49.99 (0.0000)
Bruesch-Pagan F = 6.767 (0.0000)

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

0.0594 0.0067 -0.0528 0.0623 0.0521 0.0067 -0.0454
0.0158 0.0028 0.0161 0.0191 0.0276 0.0028 0.0278

0.0002 0.0175 0.0010 0.0011 0.0594 0.0175 0.1021

0.0070 0.0006 -0.0065 0.0098 0.0000 0.0006 0.0006
0.0067 0.0004 0.0067 0.0091 0.0000 0.0004 0.0004

0.2910 0.1496 0.3317 0.2851 1.0000 0.1496 0.1496

Northeast Production Region
0.0001 0.0026 0.0024 0.0000 0.0005 0.0026 0.0021
0.0001 0.0014 0.0014 0.0000 0.0002 0.0014 0.0014

0.0651 0.0586 0.0724 0.0000 0.0097 0.0586 0.1221

0.0047 0.2255 0.2208 0.0033 0.0082 0.2255 0.2173
0.0011 0.0600 0.0600 0.0011 0.0022 0.0600 0.0601

0.0000 0.0002 0.0002 0.0034 0.0002 0.0002 0.0003

0.0810 0.0092 -0.0718 0.0925 0.0513 0.0092 -0.0421
0.0137 0.0027 0.0140 0.0170 0.0155 0.0027 0.0158

0.0000 0.0006 0.0000 0.0000 0.0009 0.0006 0.0076

0.0873 2.6328 2.5456 0.1044 0.0427 2.6328 2.5901
0.0203 0.3929 0.3934 0.0264 0.0092 0.3929 0.3930

0.0000 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000

0.0006 0.0009 0.0003 0.0008 0.0003 0.0009 0.0006
0.0004 0.0006 0.0007 0.0006 0.0002 0.0006 0.0006

0.1308 0.0938 0.6681 0.1778 0.2173 0.0938 0.2831

0.0001 0.0041 0.0040 0.0001 0.0000 0.0041 0.0041
0.0001 0.0025 0.0025 0.0001 0.0000 0.0025 0.0025

0.3035 0.0950 0.1031 0.2980 0.0000 0.0950 0.0950

0.0043 0.0060 0.0017 0.0026 0.0086 0.0060 -0.0025
0.0009 0.0017 0.0019 0.0007 0.0015 0.0017 0.0022

0.0000 0.0003 0.3610 0.0002 0.0000 0.0003 0.2597

0.2283 0.3004 0.0721 0.2598 0.1465 0.3004 0.1539
0.0331 0.0914 0.0972 0.0425 0.0133 0.0914 0.0924

0.0000 0.0010 0.4582 0.0000 0.0000 0.0010 0.0957

NH

NJ

MD 24

NY

MA

33

34

36

25

LM = 305.7 (0.0000)

All Signups Post-EBI

AK 2

ME 23

F = 60.393 (0.0000)
F = 3.599 (0.0003)

F = 25.612 (0.0000)
F = 1.565 (0.1176)

9

10

LM = 305.7 (0.0000)

HI 15

CT

DE
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Table 3.5.  Continued 
Pre-EBI

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

0.2945 4.2035 3.9091 0.3537 0.1404 4.2035 4.0631
0.0416 1.6526 1.6531 0.0471 0.0295 1.6526 1.6528

0.0000 0.0110 0.0180 0.0000 0.0000 0.0110 0.0140

0.0000 0.0014 0.0014 0.0000 0.0000 0.0014 0.0014
0.0000 0.0013 0.0013 0.0000 0.0000 0.0013 0.0013

0.0000 0.2918 0.2918 0.0000 0.0000 0.2918 0.2918

0.0004 0.0411 0.0407 0.0005 0.0002 0.0411 0.0409
0.0002 0.0104 0.0104 0.0002 0.0001 0.0104 0.0104

0.0053 0.0001 0.0001 0.0072 0.2636 0.0001 0.0001

Lakes
1.6349 1.9164 0.2815 1.9073 0.9266 1.9164 0.9897
0.4402 0.5694 0.7197 0.5814 0.2956 0.5694 0.6415

0.0002 0.0008 0.6957 0.0010 0.0017 0.0008 0.1229

4.7130 10.9649 6.2519 4.6069 4.9887 10.9649 5.9761
0.4324 1.0607 1.1455 0.4887 0.8877 1.0607 1.3831

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2.7344 2.0359 -0.6985 2.9385 2.2036 2.0359 -0.1677
0.3870 0.3315 0.5095 0.5082 0.3417 0.3315 0.4761

0.0000 0.0000 0.1705 0.0000 0.0000 0.0000 0.7247

Corn Belt
3.3753 13.0344 9.6592 3.4281 3.2378 13.0344 9.7966
0.5242 2.0932 2.1578 0.6251 0.9559 2.0932 2.3011

0.0000 0.0000 0.0000 0.0000 0.0007 0.0000 0.0000

1.5183 2.7807 1.2624 1.7430 0.9339 2.7807 1.8467
0.2727 0.2271 0.3549 0.3438 0.2643 0.2271 0.3485

0.0000 0.0000 0.0004 0.0000 0.0004 0.0000 0.0000

6.5190 16.8564 10.3374 6.8556 5.6439 16.8564 11.2125
0.6567 1.7188 1.8400 0.8474 0.7226 1.7188 1.8645

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.5725 3.0314 -2.5411 5.7580 5.0902 3.0314 -2.0588
0.6191 0.2830 0.6807 0.7705 0.9435 0.2830 0.9850

0.0000 0.0000 0.0002 0.0000 0.0000 0.0000 0.0366

PA 42

All Signups Post-EBI

MI 26

MN 27

RI 44

VT 50

IN 18

IA 19

WI 55

IL 17

MO 29
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Table 3.5.  Continued 

Pre-EBI

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

1.5437 2.1463 0.6026 1.7234 1.0766 2.1463 1.0697
0.3649 0.2661 0.4516 0.4741 0.3814 0.2661 0.4650

0.0000 0.0000 0.1820 0.0003 0.0048 0.0000 0.0214

Northern Plains
7.2546 1.7735 -5.4811 6.7432 8.5842 1.7735 -6.8107
0.6563 0.1553 0.6744 0.7817 0.9807 0.1553 0.9930

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

3.6241 3.1381 -0.4860 3.5983 3.6913 3.1381 -0.5532
0.1991 0.6285 0.6593 0.2655 0.1892 0.6285 0.6564

0.0000 0.0000 0.4610 0.0000 0.0000 0.0000 0.3993

7.5793 4.6192 -2.9601 7.3837 8.0881 4.6192 -3.4689
1.2603 0.8045 1.4952 1.5980 1.8026 0.8045 1.9740

0.0000 0.0000 0.0477 0.0000 0.0000 0.0000 0.0789

4.3856 4.3758 -0.0098 4.6232 3.7678 4.3758 0.6080
0.7562 1.4968 1.6769 1.0048 0.6928 1.4968 1.6493

0.0000 0.0035 0.9954 0.0000 0.0000 0.0035 0.7124

Appalachia
1.2513 1.9913 0.7400 1.2981 1.1295 1.9913 0.8618
0.1379 0.2222 0.2615 0.1684 0.2249 0.2222 0.3161

0.0000 0.0000 0.0047 0.0000 0.0000 0.0000 0.0064

0.4157 1.7115 1.2958 0.4440 0.3419 1.7115 1.3696
0.0318 0.4901 0.4911 0.0328 0.0656 0.4901 0.4945

0.0000 0.0005 0.0083 0.0000 0.0000 0.0005 0.0056

1.4321 0.5252 -0.9069 1.5405 1.1501 0.5252 -0.6249
0.1803 0.0880 0.2007 0.1915 0.3891 0.0880 0.3989

0.0000 0.0000 0.0000 0.0000 0.0031 0.0000 0.1172

0.2109 0.7434 0.5325 0.2427 0.1283 0.7434 0.6151
0.0210 0.1915 0.1926 0.0226 0.0194 0.1915 0.1924

0.0000 0.0001 0.0057 0.0000 0.0000 0.0001 0.0014

0.0023 0.0523 0.0500 0.0024 0.0021 0.0523 0.0503
0.0007 0.0271 0.0271 0.0008 0.0010 0.0271 0.0271

0.0004 0.0536 0.0651 0.0031 0.0455 0.0536 0.0640

OH 39

All Signups Post-EBI

KS 20

NE 31

ND 38

SD 46

KY 21

NC 37

TN 47

VA 51

WV 54
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Table 3.5.  Continued 
Pre-EBI

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

Southeast
1.7860 1.0160 -0.7700 1.9181 1.4424 1.0160 -0.4265
0.2013 0.2303 0.3059 0.2691 0.0550 0.2303 0.2368

0.0000 0.0000 0.0118 0.0000 0.0000 0.0000 0.0717

0.3972 0.0012 -0.3960 0.4311 0.3091 0.0012 -0.3079
0.0327 0.0011 0.0327 0.0359 0.0551 0.0011 0.0551

0.0000 0.2918 0.0000 0.0000 0.0000 0.2918 0.0000

1.8006 0.0598 -1.7407 1.9648 1.3736 0.0598 -1.3138
0.2049 0.0135 0.2053 0.2427 0.3088 0.0135 0.3091

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.6827 1.4029 0.7202 0.7585 0.4855 1.4029 0.9174
0.0683 0.4594 0.4644 0.0797 0.0822 0.4594 0.4667

0.0000 0.0023 0.1209 0.0000 0.0000 0.0023 0.0493

Delta
0.8204 1.6068 0.7865 0.9107 0.5853 1.6068 1.0215
0.1004 0.5485 0.5576 0.1201 0.1336 0.5485 0.5645

0.0000 0.0034 0.1584 0.0000 0.0000 0.0034 0.0704

0.6947 0.7238 0.0291 0.5429 1.0895 0.7238 -0.3656
0.1082 0.4339 0.4472 0.0819 0.2516 0.4339 0.5015

0.0000 0.0953 0.9481 0.0000 0.0000 0.0953 0.4660

3.0311 5.0194 1.9883 3.2909 2.3556 5.0194 2.6639
0.3491 1.2287 1.2773 0.4553 0.2270 1.2287 1.2495

0.0000 0.0000 0.1196 0.0000 0.0000 0.0000 0.0330

Southern Plains
2.7912 0.3314 -2.4598 2.8514 2.6344 0.3314 -2.3030
0.2701 0.1200 0.2956 0.3503 0.3310 0.1200 0.3520

0.0000 0.0058 0.0000 0.0000 0.0000 0.0058 0.0000

10.2534 1.3880 -8.8654 10.0305 10.8330 1.3880 -9.4450
0.7836 0.2944 0.8370 0.8582 1.6988 0.2944 1.7241

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Moutains
0.0001 0.0000 -0.0001 0.0001 0.0000 0.0000 0.0000
0.0001 0.0000 0.0001 0.0001 0.0000 0.0000 0.0000

0.2408 0.0000 0.2408 0.2980 0.2636 1.0000 0.2636

AL 1

All Signups Post-EBI

FL 12

GA 13

SC 45

AR 5

LA 22

MS 28

OK 40

TX 48

AZ 4
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Table 3.5.  Continued 
Pre-EBI

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

5.3019 0.3139 -4.9880 4.9324 6.2627 0.3139 -5.9488
1.0349 0.0480 1.0360 1.4049 0.5310 0.0480 0.5331

0.0000 0.0000 0.0000 0.0004 0.0000 0.0000 0.0000

2.2892 0.2457 -2.0435 2.3302 2.1825 0.2457 -1.9368
0.2512 0.0574 0.2577 0.3128 0.3917 0.0574 0.3959

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

8.1000 3.4744 -4.6255 7.5397 9.5567 3.4744 -6.0822
0.7836 2.1783 2.3150 0.8987 1.3823 2.1783 2.5799

0.0000 0.1107 0.0457 0.0000 0.0000 0.1107 0.0184

0.0062 0.0000 -0.0062 0.0084 0.0005 0.0000 -0.0005
0.0032 0.0000 0.0032 0.0043 0.0005 0.0000 0.0005

0.0542 1.0000 0.0542 0.0513 0.2636 1.0000 0.2636

1.2292 0.1849 -1.0443 1.4080 0.7643 0.1849 -0.5795
0.4699 0.0666 0.4746 0.6043 0.5773 0.0666 0.5811

0.0089 0.0055 0.0278 0.0198 0.1855 0.0055 0.3187

0.4591 0.0090 -0.4501 0.4656 0.4422 0.0090 -0.4332
0.1170 0.0039 0.1171 0.1545 0.1265 0.0039 0.1266

0.0001 0.0209 0.0001 0.0026 0.0005 0.0209 0.0006

0.4805 0.2312 -0.2493 0.4590 0.5363 0.2312 -0.3051
0.0960 0.0898 0.1315 0.1048 0.2106 0.0898 0.2289

0.0000 0.0100 0.0580 0.0000 0.0109 0.0100 0.1826

Pacific
0.4775 0.3192 -0.1583 0.5350 0.3279 0.3192 -0.0087
0.1116 0.1038 0.1524 0.1494 0.0664 0.1038 0.1232

0.0000 0.0021 0.2990 0.0003 0.0000 0.0021 0.9436

1.2834 1.0935 -0.1899 1.2319 1.4173 1.0935 -0.3238
0.2577 0.3167 0.4083 0.3479 0.1926 0.3167 0.3706

0.0000 0.0006 0.6418 0.0004 0.0000 0.0006 0.3823

3.5813 3.4473 -0.1340 2.6642 5.9657 3.4473 -2.5184
0.5371 0.5187 0.7467 0.2770 1.2831 0.5187 1.3840

0.0000 0.0000 0.8576 0.0000 0.0000 0.0000 0.0688

Heteroskedasticity-robust standard errors are below the share estimates; p-values are below that.

WA 53

CA 6

OR 41

UT 49

WY 56

NV 32

NM 35

ID 16

MT 30

CO 8

All Signups Post-EBI
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Overall, the model fit statistics indicate that much of the variation in the dependent 

variable is captured by the state fixed-effects and that the model is, as a whole, statistically 

significant.  The tests for heteroskedasticity of an unknown form suggest that in all three 

subsets, the data exhibit unequal variance of the errors.  This is true except for the post-EBI 

where an application of the Bruesch-Pagan (BP) test fails to reject the null hypothesis of 

homoskedasticity.  However, White’s test suggests heteroskedasticity.27 

This representation of the allocation of acreage illuminates interesting differences 

within a state in terms of its shares of the general and continuous signup for the pre- and 

post-EBI periods as well as interregional differences in the shares allocated to states by 

signup type and over time.  It is no surprise that the Corn Belt and Plains states dominate in 

terms of their share of enrolled acreage, particularly for general-signup enrollments.  For 

example, Texas’ average share of the nearly 48 million general-signup acres enrolled during 

the pre-EBI period was approximately 10%.28  While in the post-EBI period Texas continued 

to average approximately 10% of the acreage of general-signup enrollments, its continuous-

signup acreage was barely over 1%. 

 Prior sections of this chapter identify the difference between the general and 

continuous signup, particularly in terms of the parcels and regions enrolled and also in terms 

                                                            
27 White’s test is a general test of homoskedasticity that makes no assumption of the form of heteroskedasticity.  

In the case where White’s test is significant but another test (BP) fails to reject the null hypothesis of 

homoskedasticity, the errors may be homoskedastic and White’s test is identifying a misspecification of the 

model.   
28 This does not imply that there were 48 million acres enrolled in the CRP at one time, only that this is the sum 

total of new enrollments in the pre-EBI signups.  Some enrollments withdrawal early, are released by the 

USDA, or are terminated due to non-compliance with the contract terms. 
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of their ability to be used to influence the distribution of program benefits.  Pennsylvania is 

not typically considered an “agricultural” state in the same sense that the Corn Belt and 

Plains states are and if one were to look at their share of general-signup CRP enrollments in 

the pre-EBI period, one would not be surprised to find that a small share of the total acreage 

lies in Pennsylvania.  However, consider the post-EBI period, continuous signup.  

Pennsylvania managed to secure, on average, over 4% of the total continuous-signup 

acreage.  This is due in large part to the established CPAs and CREPs in that state that make 

enrollment in the continuous signup more financially attractive than in the general signup and 

also have eligibility requirements suited to the state’s landowner’s needs. 

 

3.4.4.2. Average payment shares by state 

The same exercise can be performed using a modification of Model 3.3.1 where the states’ 

proportions of payments from newly enrolled CRP acreage are regressed on the fixed-effect 

variables.  Table 3.6 provides, for different time-period subsets of the data, each state’s 

average estimated share of the total payments in the general and continuous signup and, 

utilizing linear restrictions, the difference in the average general and continuous signup share 

of a state.  Here again, states are grouped by “production regions.”   

 Comparing the state averages of acreage shares and payment shares highlights how 

the dependent variables differ in practical terms and underscores again the differences 

between states’ average rental payments in the general and continuous signups, particularly 

as they would be seen for redistributive purposes.  For example, the Corn Belt production 
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region has, on average in the post-EBI period, 37% of the continuous signup acreage but 

51% of the continuous signup payments.  The Mountains region holds on average 19% of the 

general signup acreage but only 14% of the general signup payments. 

 

3.4.4.3. The effects of political variables 

Equation 3.2 is estimated using the acreage allocation dependent variable and the two sets of 

covariates, itX , over different subsets of the time period (models 3.2.1 and 3.3.1).  Table 3.7 

reports the results, providing model fit statistics, test statistics for identifying the presence of 

heteroskedasticity, coefficient estimates, heteroskedasticity-robust standard errors and p-

values; state fixed effects parameter estimates and continuous-signup interactions with the 

fixed effects are not reported.  The estimation results for each subset period of the data are 

discussed in turn. 

 

3.4.4.3a. All signups 

When all signups are included in the estimations, the model fit statistics indicate that 70% of 

the variation in the dependent variable is explained by variation in the regressors. Further, the 

LM test of joint restrictions ( : 0)oH β = indicates that the political covariates (including their 

continuous-signup interaction terms) are jointly significant.  The White and BP tests of 

heteroskedasticity reject the null hypothesis of no heteroskedasticity so heteroskedasticity-

robust standard errors are appropriate and have thus been reported. 
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Table 3.6.  Average Share of New CRP Payments Allocated to States 
Pre-EBI

R-squared 0.766 0.6670 0.816
Hetero-Robust LM LM = 321.3 (0.0000)

Tests for Heteroskedasticity
White's Test F = 65.65 (0.0000)
Bruesch-Pagan F = 6.096 (0.0000)

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

0.0456 0.0044 -0.0412 0.0471 0.0416 0.0044 -0.0373
0.0124 0.0019 0.0126 0.0148 0.0226 0.0019 0.0227

0.0002 0.0207 0.0011 0.0015 0.0651 0.0207 0.1000

0.0106 0.0007 -0.0099 0.0146 0.0000 0.0007 0.0007
0.0099 0.0005 0.0100 0.0136 0.0000 0.0005 0.0005

0.2883 0.1139 0.3226 0.2824 1.0000 0.1139 0.1139

Northeast Production Region
0.0002 0.0022 0.0021 0.0000 0.0006 0.0022 0.0016
0.0001 0.0011 0.0011 0.0000 0.0003 0.0011 0.0011

0.0753 0.0396 0.0591 0.0000 0.0158 0.0396 0.1523

0.0065 0.2478 0.2413 0.0045 0.0117 0.2478 0.2361
0.0016 0.0662 0.0662 0.0016 0.0029 0.0662 0.0663

0.0000 0.0002 0.0003 0.0046 0.0001 0.0002 0.0004

0.0828 0.0056 -0.0771 0.0922 0.0582 0.0056 -0.0526
0.0142 0.0017 0.0143 0.0175 0.0201 0.0017 0.0201

0.0000 0.0009 0.0000 0.0000 0.0037 0.0009 0.0090

0.1205 3.3445 3.2240 0.1431 0.0615 3.3445 3.2829
0.0278 0.5901 0.5907 0.0362 0.0131 0.5901 0.5902

0.0000 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000

0.0013 0.0010 -0.0003 0.0015 0.0005 0.0010 0.0005
0.0009 0.0006 0.0011 0.0013 0.0004 0.0006 0.0008

0.1834 0.1169 0.8253 0.2329 0.2310 0.1169 0.5395

0.0001 0.0025 0.0024 0.0001 0.0000 0.0025 0.0025
0.0001 0.0017 0.0017 0.0001 0.0000 0.0017 0.0017

0.3035 0.1350 0.1492 0.2980 0.0000 0.1350 0.1350

0.0040 0.0046 0.0007 0.0027 0.0074 0.0046 -0.0028
0.0008 0.0013 0.0015 0.0007 0.0016 0.0013 0.0020

0.0000 0.0004 0.6735 0.0000 0.0000 0.0004 0.1772

0.2128 0.1837 -0.0291 0.2460 0.1263 0.1837 0.0574
0.0256 0.0528 0.0587 0.0303 0.0145 0.0528 0.0547

0.0000 0.0005 0.6199 0.0000 0.0000 0.0005 0.2947

F = 5.44 (0.0000) F = 2.778 (0.0055)

AK 2

HI 15

All Signups Post-EBI

LM = 321.3 (0.0000) LM = 321.3 (0.0000)

F = 123.6 (0.0000) F = 63.63 (0.0000)

MD 24

MA 25

NH 33

CT 9

DE 10

ME 23

NJ 34

NY 36
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Table 3.6.  Continued 
Pre-EBI

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

0.3282 4.3058 3.9776 0.4046 0.1293 4.3058 4.1765
0.0426 1.7888 1.7893 0.0417 0.0291 1.7888 1.7890

0.0000 0.0161 0.0262 0.0000 0.0000 0.0161 0.0196

0.0000 0.0012 0.0012 0.0000 0.0000 0.0012 0.0012
0.0000 0.0011 0.0011 0.0000 0.0000 0.0011 0.0011

0.0000 0.2918 0.2918 0.0000 0.9999 0.2918 0.2918

0.0004 0.0323 0.0319 0.0005 0.0002 0.0323 0.0321
0.0002 0.0091 0.0091 0.0002 0.0001 0.0091 0.0091

0.0059 0.0004 0.0005 0.0080 0.2636 0.0004 0.0004

Lakes
1.7157 2.1124 0.3967 1.9623 1.0745 2.1124 1.0378
0.4165 0.6658 0.7853 0.5487 0.3145 0.6658 0.7363

0.0000 0.0015 0.6134 0.0003 0.0006 0.0015 0.1587

5.1808 9.8729 4.6922 5.0407 5.5449 9.8729 4.3281
0.5058 0.8813 1.0161 0.5891 0.9660 0.8813 1.3076

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0009

3.3915 2.1463 -1.2452 3.5644 2.9422 2.1463 -0.7959
0.3859 0.3739 0.5373 0.5125 0.3129 0.3739 0.4875

0.0000 0.0000 0.0205 0.0000 0.0000 0.0000 0.1026

Corn Belt
5.1001 17.8907 12.7906 5.0844 5.1408 17.8907 12.7499
0.7290 2.5576 2.6595 0.8813 1.2797 2.5576 2.8599

0.0000 0.0000 0.0000 0.0000 0.0001 0.0000 0.0000

2.1883 3.5287 1.3404 2.4831 1.4218 3.5287 2.1069
0.3700 0.2453 0.4439 0.4710 0.3344 0.2453 0.4147

0.0000 0.0000 0.0025 0.0000 0.0000 0.0000 0.0000

11.2007 24.1540 12.9534 11.2629 11.0389 24.1540 13.1151
1.0356 2.0429 2.2904 1.3506 1.2497 2.0429 2.3948

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

6.9625 2.7025 -4.2599 7.0033 6.8563 2.7025 -4.1538
0.6840 0.2147 0.7169 0.8647 1.0033 0.2147 1.0260

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001

PA 42

All Signups Post-EBI

RI 44

VT 50

MI 26

MN 27

WI 55

IL 17

IN 18

IA 19

MO 29
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Table 3.6.  Continued 
Pre-EBI

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

2.0937 2.7531 0.6593 2.3017 1.5531 2.7531 1.1999
0.4742 0.3875 0.6124 0.6215 0.4713 0.3875 0.6101

0.0000 0.0000 0.2816 0.0002 0.0010 0.0000 0.0492

Northern Plains
7.0934 1.1493 -5.9441 7.0624 7.1741 1.1493 -6.0249
0.7022 0.0941 0.7085 0.9289 0.7455 0.0941 0.7514

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.0978 2.7264 -1.3714 4.0296 4.2751 2.7264 -1.5487
0.2234 0.5860 0.6271 0.3031 0.1307 0.5860 0.6004

0.0000 0.0000 0.0288 0.0000 0.0000 0.0000 0.0099

5.6562 2.0001 -3.6560 5.5229 6.0027 2.0001 -4.0026
1.0145 0.4222 1.0989 1.2813 1.4855 0.4222 1.5443

0.0000 0.0000 0.0009 0.0000 0.0001 0.0000 0.0095

3.5891 3.1195 -0.4696 3.7229 3.2412 3.1195 -0.1217
0.6644 1.3345 1.4907 0.8794 0.6780 1.3345 1.4968

0.0000 0.0194 0.7527 0.0000 0.0000 0.0194 0.9352

Appalachia
1.5601 1.9913 0.4312 1.5408 1.6101 1.9913 0.3812
0.1656 0.2007 0.2602 0.2077 0.2510 0.2007 0.3214

0.0000 0.0000 0.0974 0.0000 0.0000 0.0000 0.2356

0.3700 1.6030 1.2330 0.3931 0.3100 1.6030 1.2930
0.0259 0.4277 0.4285 0.0282 0.0486 0.4277 0.4305

0.0000 0.0002 0.0040 0.0000 0.0000 0.0002 0.0027

1.5196 0.4628 -1.0568 1.5650 1.4016 0.4628 -0.9387
0.1952 0.0887 0.2144 0.2007 0.4667 0.0887 0.4750

0.0000 0.0000 0.0000 0.0000 0.0027 0.0000 0.0481

0.2102 0.5671 0.3568 0.2490 0.1095 0.5671 0.4575
0.0253 0.1518 0.1539 0.0278 0.0160 0.1518 0.1526

0.0000 0.0002 0.0204 0.0000 0.0000 0.0002 0.0027

0.0022 0.0401 0.0380 0.0022 0.0020 0.0401 0.0381
0.0006 0.0229 0.0229 0.0008 0.0010 0.0229 0.0229

0.0005 0.0796 0.0972 0.0037 0.0433 0.0796 0.0964

All Signups Post-EBI

OH 39

KS 20

NE 31

ND 38

SD 46

KY 21

NC 37

TN 47

VA 51

WV 54
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Table 3.6.  Continued 
Pre-EBI

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

Southeast
1.5460 0.5210 -1.0250 1.5858 1.4425 0.5210 -0.9215
0.1454 0.1225 0.1901 0.1977 0.0819 0.1225 0.1474

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.3175 0.0006 -0.3169 0.3421 0.2536 0.0006 -0.2529
0.0260 0.0006 0.0260 0.0301 0.0386 0.0006 0.0386

0.0000 0.2918 0.0000 0.0000 0.0000 0.2918 0.0000

1.5053 0.0307 -1.4746 1.6356 1.1666 0.0307 -1.1359
0.1765 0.0068 0.1766 0.2127 0.2570 0.0068 0.2571

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.5387 0.7205 0.1818 0.6105 0.3520 0.7205 0.3685
0.0609 0.2204 0.2286 0.0705 0.0691 0.2204 0.2310

0.0000 0.0011 0.4265 0.0000 0.0000 0.0011 0.1106

Delta
0.7584 1.1816 0.4232 0.8438 0.5363 1.1816 0.6452
0.0867 0.4130 0.4220 0.1019 0.1164 0.4130 0.4291

0.0000 0.0042 0.3160 0.0000 0.0000 0.0042 0.1327

0.6222 0.4704 -0.1518 0.4582 1.0489 0.4704 -0.5784
0.1019 0.2965 0.3136 0.0669 0.2325 0.2965 0.3768

0.0000 0.1126 0.6283 0.0000 0.0000 0.1126 0.1248

2.4769 3.1404 0.6635 2.6783 1.9532 3.1404 1.1873
0.2603 0.8669 0.9051 0.3367 0.1880 0.8669 0.8870

0.0000 0.0003 0.4635 0.0000 0.0000 0.0003 0.1807

Southern Plains
2.2713 0.1622 -2.1092 2.4019 1.9319 0.1622 -1.7698
0.2682 0.0684 0.2768 0.3458 0.3025 0.0684 0.3101

0.0000 0.0178 0.0000 0.0000 0.0000 0.0178 0.0000

7.9592 0.5645 -7.3947 7.7304 8.5538 0.5645 -7.9893
0.7216 0.1147 0.7306 0.7941 1.5449 0.1147 1.5491

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Moutains
0.0001 0.0000 -0.0001 0.0001 0.0000 0.0000 0.0000
0.0001 0.0000 0.0001 0.0001 0.0000 0.0000 0.0000

0.2834 1.0000 0.2834 0.2980 0.2636 1.0000 0.2636

AL 1

FL 12

All Signups Post-EBI

GA 13

SC 45

AR 5

LA 22

MS 28

OK 40

TX 48

AZ 4
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Table 3.6.  Continued 
Pre-EBI

State
FIPS 
Code

General Signup 
Share

Continuous Signup 
Share

Difference General Signup Share
General Signup 

Share
Continuous Signup 

Share
Difference

4.2568 0.1288 -4.1280 4.1991 4.4068 0.1288 -4.2780
0.9131 0.0201 0.9133 1.2476 0.5266 0.0201 0.5270

0.0000 0.0000 0.0000 0.0008 0.0000 0.0000 0.0000

2.0286 0.1327 -1.8959 2.0731 1.9129 0.1327 -1.7802
0.2275 0.0302 0.2295 0.2814 0.3633 0.0302 0.3645

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.8087 1.8493 -3.9594 5.3379 7.0327 1.8493 -5.1834
0.6327 1.0869 1.2577 0.7169 1.1400 1.0869 1.5751

0.0000 0.0889 0.0016 0.0000 0.0000 0.0889 0.0010

0.0049 0.0000 -0.0049 0.0067 0.0002 0.0000 -0.0002
0.0026 0.0000 0.0026 0.0035 0.0002 0.0000 0.0002

0.0585 0.0000 0.0585 0.0521 0.2636 0.9999 0.2636

0.9725 0.0821 -0.8905 1.1162 0.5991 0.0821 -0.5170
0.3909 0.0292 0.3920 0.5053 0.4644 0.0292 0.4653

0.0129 0.0049 0.0231 0.0272 0.1970 0.0049 0.2665

0.3651 0.0044 -0.3608 0.3911 0.2978 0.0044 -0.2934
0.1037 0.0019 0.1037 0.1376 0.1013 0.0019 0.1014

0.0004 0.0219 0.0005 0.0045 0.0033 0.0219 0.0038

0.3514 0.1049 -0.2466 0.3533 0.3465 0.1049 -0.2417
0.0733 0.0428 0.0848 0.0854 0.1424 0.0428 0.1487

0.0000 0.0142 0.0037 0.0000 0.0150 0.0142 0.1041

Pacific
0.4370 0.2705 -0.1665 0.5293 0.1971 0.2705 0.0734
0.1266 0.1024 0.1628 0.1670 0.0567 0.1024 0.1170

0.0006 0.0082 0.3064 0.0015 0.0005 0.0082 0.5303

1.3134 0.8578 -0.4556 1.2614 1.4485 0.8578 -0.5907
0.2814 0.2416 0.3708 0.3810 0.1987 0.2416 0.3128

0.0000 0.0004 0.2192 0.0009 0.0000 0.0004 0.0590

3.7214 2.8211 -0.9003 2.6977 6.3832 2.8211 -3.5621
0.5719 0.3539 0.6725 0.2830 1.3174 0.3539 1.3641

0.0000 0.0000 0.1807 0.0000 0.0000 0.0000 0.0090

Heteroskedasticity-robust standard errors are below the share estimates; p-values are below that.

CO 8

All Signups Post-EBI

ID 16

MT 30

NV 32

NM 35

UT 49

WY 56

CA 6

OR 41

WA 53
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Table 3.7.  State Fixed Effects Model Using State Level New CRP Enrollment (Acres) 
Dependent Var: Percent of the Newly Enrolled CRP Acres Allocated to a State

Model (3.2.1) Model (3.2.2) Model (3.2.1) Model (3.2.2) Model (3.2.1) Model (3.2.2)
N 1400 1400 650 650 750 750
R-squared 0.70 0.70 0.67 0.67 0.74 0.74

15.95 16.05 16.68 18.51 20.26 17.11
(0.043) (0.041) (0.002) (0.001) (0.009) (0.029)

Tests for Heteroskedasticity
White's Test 58.11 54.69 47.56 48.60 22.48 20.49

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Bruesch-Pagan Test 3.545 3.399 6.259 6.530 1.519 1.438

(0.0004) (0.0007) (0.0000) (0.0000) (0.1287) (0.1504)
2.1474 2.2781 3.0373 3.0437 0.9400 1.7605
0.3086 0.3451 0.5294 0.5062 0.5326 0.6103

0.0000 0.0000 0.0000 0.0000 0.0776 0.0039

-2.0934 -0.7316 -0.8860 -0.2141
0.5705 0.6183 0.7169 0.7973

0.0002 0.2367 0.2165 0.7883

-0.4975 -0.1777 -1.0019
0.2695 0.4344 0.5551

0.0649 0.6825 0.0711

-0.0682 0.4361
0.5325 0.7205

0.8981 0.5450

-0.0292 -0.0281 -0.0155
0.0144 0.0238 0.0255

0.0425 0.2374 0.5447

0.0900 0.0762
0.0298 0.0365

0.0025 0.0366

-0.3781 -0.7763 0.4384
0.1887 0.2512 0.3919

0.0452 0.0020 0.2633

0.5699 -0.2465
0.3516 0.4915

0.1051 0.6160

-1.9995 -9.9867 3.3131
1.4683 3.3704 2.3080

0.1733 0.0030 0.1511

3.5066 -1.8061
2.4198 3.0043

0.1473 0.5477

0.3874 0.1001 1.3849
0.2864 0.4239 0.6941

0.1762 0.8133 0.0460

-1.7160 -2.7135
0.8501 1.0594

0.0435 0.0104

-0.0081 -0.0211 0.0570
0.0188 0.0337 0.0356

0.6677 0.5315 0.1096

-0.0245 -0.0895
0.0491 0.0577

0.6187 0.1208

-0.1274 -0.8191 1.0954
0.2399 0.2946 0.5047

0.5955 0.0054 0.0300

0.4787 -0.7441
0.7036 0.8320

0.4963 0.3712

-2.8055 -5.3427 4.7871
1.6175 1.8489 5.6717

0.0828 0.0039 0.3987

9.8246 2.2320
7.2620 9.0713

0.1761 0.8056

Heteroskedasticity-robust standard errors are below the share estimates; p-values are below that.

H
ou

se
 V

ar
ia

bl
es

Se
na

te
 V

ar
ia

bl
es

PSenateAgCons
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Pre-EBI Post-EBI

HouseYrs

HouseYrs*Cont

PHouseAgCons

SenateAgConsMem

SenateAgConsMem*Cont

HouseAgConsMem

HouseAgConsMem*Cont

SenateAgMem

PHouseAgCons*Cont

SenateYrs

SenateYrs*Cont

SenateAgMem*Cont

Intercept (α)

HouseAgMem

HouseAgMem*Cont

All Signups

Cont (δ)

LM Test of Joint Sign. of 
Pol. Vars
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 In Model 3.2.1 – the seniority model describing acreage allocations – all the House 

political variables are statistically significant at the 10% level while the Senate variables are 

statistically insignificant.  The House estimates indicate that a one-year increase in seniority 

(measured by years of experience in the House), results in a loss of 0.029 percentage points 

of the general signup acreage but that the continuous signup allocation is 0.09 percentage 

points higher than the general-signup effect.  The conservation subcommittee variables 

indicate a state that gains subcommittee representation in the House can expect a smaller 

proportion of general signup acreage (0.378 percentage points less) but that the net effect is a 

0.57 percentage point increase in allocations in the continuous signup over the general 

signup.  The estimates suggest statistical significance in the effects of House Ag Committee 

seniority and membership on the conservation subcommittee and that these effects differ in 

the general and continuous signup.  None of the corresponding measures of representation in 

the Senate had statistically significant effects on the allocation of CRP acreages when all 

signups are considered jointly. 

 Estimates of Model 3.2.2 – the strength of representation model describing acreage 

allocations – when the full sample period is used indicates, as in the estimation of Model 

3.2.1, that the political covariates are jointly significant (by the heteroskedasticity-robust LM 

test of joint significance) and that the assumption of homoskedasticity is rejected.  The only 

statistically significant (at better than the 10% level) political variable in the House is the Ag 

Committee representation variable HouseAgMem .  States with representation on this 

committee are expected to receive 0.49 percentage points fewer general signup acres and that 

the continuous signup effect of the membership is not significantly different than the general 
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signup effect.  The proportion of the conservation subcommittee seats occupied by a state has 

no significant effect on the general or continuous signup acreages.  Coefficient estimates 

from the Senate variables suggest that while membership on the Ag Committee

( )SenateAgMem  does not significantly affect the allocation of general signup acreage, there 

is a statistically significant difference between the general and continuous signup outcomes, 

implying that the continuous signup allocation for member-states is 1.72 percentage points 

less than in the general signup.  This is counterintuitive based on the previous discussions of 

the likely types and directions of influence over enrollments; however, these results could be 

confounded given that the sample includes all signup periods, pre- and post-EBI.  Finally, 

general acreage allocations are decreasing with the proportion of the Senate conservation 

subcommittee held by a state and the continuous effect is not statistically different. 

 Coefficient estimates convey only part of the picture are not necessarily useful in 

gauging “net” effects, particularly if the interest is in the effect of representation on the 

continuous signup allocations.  To decompose the general and continuous effects, linear 

combinations of the estimated representation parameters are calculated and t-tests are 

performed based on the estimated variances and the covariance between the two parameters.  

Table 3.8 presents a matrix that is useful in decomposing and interpreting the marginal 

effects and differences in marginal effects of representation on the general and continuous 

signup.  It uses as an example the covariates of Model 3.2.1; state fixed effect coefficients are 

not needed for the interpretation.  This makes clear that the coefficient on the continuous-

signup interaction with, for example, HouseAgMem , is the difference in marginal effects of 
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an additional year of service on general and continuous allocations. To find the marginal 

effect on continuous allocations, the sum of 1β and 11θ is needed. 

 

 
Table 3.8.  Decomposing the Effects of Representation on CRP Allocations 

Effect on Enrollments due 
to Representation

Additional Year of Service for Ag 
Committee Members

Conservation Subcommittee 
Membership

Difference in Marg Effects 
of General and Continuous 
Signups

difference in marginal effects of 
additional years of service on general 

and continuous allocations

difference in marginal effects of a 
conservation subcommittee member on 

general and continuous allocations

effect on general signup allocation due 
to an additional year of House/Senate 
service for Ag Committee Members    

effect on general signup allocation due 
to placing a representative on the 

conservation subcommittee 

effect on continuous signup allocation 
due to an additional year of house 
service for Ag Committee Members

effect on continous signup allocation 
due to placing a representative on the 

conservation subcommittee 

General Signups

Continuous Signups

1 2

11 12* * ...
it t it it

it it it

y Cont HouseAgYrs HouseAgConsMem
HouseAgYrs Cont HouseAgConsMem Cont u
α δ β β

θ θ
= + + + +

+ +

1β 2β

1 11( )β θ+ 2 12( )β θ+

11( )θ 12( )θ  

 

  

Table 3.9 contains two panels – Panel A reports results of Model 3.2.1 and Panel B of 

Model 3.2.2 – each providing the House and Senate coefficient estimates, including linear 

combinations of these coefficient estimates to derive the continuous-signup effects, estimated 

variances and t-ratios.  The variances are constructed using heteroskedasticity-robust 
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standard errors.  The results of Model 3.2.1 in Panel A suggest that seniority on the House 

Committee on Agriculture results in lower general signup allocations to the members’ states.  

The effect on the continuous signup allocation due to House Ag Committee seniority is in 

contrast.  Using the interpretation matrix, an additional year of House service for an Ag 

Committee Member translates to an expected increase in the state’s continuous signup 

allocation of 0.061 percentage points.  The difference between the continuous and general 

allocation effects – 0.09 percentage points – is given in the last row and is statistically 

significant: this is the coefficient of *HouseYrs Cont .  Holding constant seniority on the full 

ag committee, conservation subcommittee membership in the House appears to further 

reduce general signup allocations to a represented state and the effect during a continuous 

signup is not statistically different.   

 Whether statistical significance translates to economic significance is determined 

using average enrollment figures for the general and continuous signups.  The average 

general signup during the study period enrolled 5.12 million acres.  Therefore, if a state is 

allocated 0.378 percentage points less (the parameter estimate on HouseAgConsMem in 

Panel A of Table 3.9) of a general signup enrollment as a result of House conservation 

subcommittee membership it effectively loses over 19,000 general-signup acres.  At an 

average per-acre rental rate of $57 in the general signup, this implies a reduction in program 

payments to landowners in a state of approximately $1.1 million for the average general 

signup.  Is the increase in continuous-signup allocations offsetting?  Consider that the 

average continuous signup during the study period is 339,000 acres at an average per-acre 
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Table 3.9.  Effects of Representation on New CRP Acreage Allocations: All Signups 

Effect on Enrollments due to 
Representation

Additional Year of 
House Svc for Ag 

Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.029 -0.378 est -0.498 -0.133
(r.s.e.) 0.014 0.189 (r.s.e.) 0.269 0.098
(t-ratio) -2.029 -2.003 (t-ratio) -1.846 -1.362

est 0.061 0.192 est -0.566 0.1
(r.s.e.) 0.026 0.297 (r.s.e.) 0.459 0.128
(t-ratio) 2.333 0.647 (t-ratio) -1.232 0.784

est 0.09 0.57 est -0.068 0.231
(r.s.e.) 0.03 0.352 (r.s.e.) 0.532 0.161
(t-ratio) 3.023 1.621 (t-ratio) -0.128 1.449

Effect on Enrollments due to 
Representation

Additional Year of 
Senate Svc for Ag 
Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.008 -0.127 est 0.387 -0.255
(r.s.e.) 0.019 0.24 (r.s.e.) 0.286 0.147
(t-ratio) -0.429 -0.531 (t-ratio) 1.353 -1.736

est -0.033 0.351 est -1.329 0.638
(r.s.e.) 0.045 0.661 (r.s.e.) 0.8 0.644
(t-ratio) -0.717 0.531 (t-ratio) -1.66 0.991

est -0.024 0.479 est -1.716 0.893
(r.s.e.) 0.049 0.704 (r.s.e.) 0.85 0.66
(t-ratio) -0.498 0.68 (t-ratio) -2.019 1.353

Difference in Signup Effects

Dependent Variable:  % Acres
Panel B:  Model (3.2.2)

General Signups

Continuous Signups

Panel A:  Model (3.2.1)

Difference in Signup Effects

General Signups General Signups

Continuous SignupsContinuous Signups

Difference in Signup Effects

SENATE SENATE

HOUSE HOUSE

Difference in Signup Effects

Continuous Signups

General Signups

Dependent Variable:  % Acres
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rental rate of $99.16.  If, due to a one-year increase in the seniority of its delegation a state 

receives the expected adjustment in its allocation of continuous signup acreage (0.061 

percentage points), the state would effectively receive approximately 200 additional 

continuous signup acres resulting in an approximate increase in continuous-signup rental 

payments to the state’s landowners of $20,000. 

 It is worthwhile to briefly again consider the difference between the general and 

continuous signups to shed light on this “offsetting” issue.  The general signup typically 

enrolls entire fields, thus reducing a state’s agricultural land that will be used for production.  

It can roughly be said that landowners must substitute the production returns to the land for 

the rental-rate and other payments received in the CRP.  However, the continuous signup 

doesn’t necessarily decrease a state’s productive agricultural land.  Landowners still produce 

on the majority of their fields – particularly the most productive parts – and install 

conservation practices on the marginally productive portions.  So, to the extent that 

production continues on a majority of the state’s agricultural land and its landowners 

additionally receive approximately $20,000 more annually in continuous-signup rental 

payments, this type of difference between the general-signup and continuous-signup effects 

may, in fact, be economically significant. 

 Panel B contains the coefficient estimates using the second set of covariates, an 

estimation of Model 3.2.2.  As in Model 3.2.1, House Ag Committee membership results in a 

smaller percentage-point share of general signup acreage. However, unlike in Model 3.2.1, 

there is not a positive continuous signup effect nor is there a significant marginal effect due 

to conservation subcommittee membership.  The lower portion of Panel B indicates 



173 

significant and negative effects of Senate representation on acreage allocation.  Additional 

representation on the conservation subcommittee (increasing a state’s proportional 

representation on the committee) results in a lower share of the general signup acreage but no 

statistically significant effect on continuous signup acreage.  Further, while full ag committee 

representation has weakly-significant effects on general and continuous signup outcomes, the 

difference between them is statistically significant, indicating that full (agriculture) 

committee membership results in a lower share of continuous signup acreage in a state than it 

would receive under the general signup.  

 The Senate representation effects given in Panel B in Table 3.9 are statistically and 

economically significant.  A state with representation on the Senate Committee on 

Agriculture can expect 1.329 percentage points less of the acreage allocated during a 

continuous signup compared to what it would receive without representation.  In the study 

time period, this implies that full committee representation in the Senate results in a member 

state receiving approximately 5,000 fewer continuous-signup acres. This is anomalous, 

particularly given the discussion about how continuous signup acreage may not be viewed 

unfavorably by any group because it doesn’t remove substantial amounts of agricultural land 

from production and it results in higher per-acre rental payments to landowners.   

 

3.4.4.3b. Pre- and post-EBI periods considered separately 

Given the institutional changes to the program that arose from the 1996 Farm Bill – including 

the introduction of a formal offer-ranking mechanism – it seems likely that we would observe 

a different effect on state-level CRP allocations due to representation on the committees with 
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jurisdiction over the program in the periods before and after this change.  To identify the 

CRP outcomes and political representation measures for signups before the EBI was made 

public separately from outcomes after the EBI was introduced, the regression equation (3.2) 

is estimated on signups 1-13 (pre-EBI) and then 14-28 (post-EBI) for Models 3.2.1 and 3.2.2.  

The second and third columnar groups in Table 3.7 present the estimations of regression 

equation (3.2) over the two subsets of the data.  The summary of effects for both models on 

the pre-EBI period is presented in Table 3.10; the post-EBI period estimation results are in 

Table 3.11.  Heteroskedasticity-robust LM tests of joint significance of the political variables 

in Table 3.7 indicate that the political covariates in both models on both subsets of the data 

are jointly statistically significant.  Heteroskedasticity is detected by White’s test for both 

subsets; however the BP test fails to reject homoskedasticity in the post-EBI period. 

 Estimates for the pre-EBI period show that the representation effects on general CRP 

allocations for both models are consistent across the House and Senate.  The continuous 

signup CRP was not available in the pre-EBI period.  Estimates suggest that the allocation of 

general acreage to a state are approximately 0.80 percentage points lower than it would have 

received as a result of conservation subcommittee membership.  This result holds 

approximately in the House and Senate.  Also, increasing membership on the conservation 

subcommittee in the House –an additional Representative on the subcommittee – results in 

0.666 percentage points less CRP to a state than it would have otherwise expected.  

Similarly, increasing representation on the Senate subcommittee reduces CRP acreage 

allocations to a state by 0.486 percentage points. 



175 

 The conservation subcommittee membership effects when all signups are considered 

(Table 3.9) have the same signs as those in Table 3.10 for both houses of the Congress; 

however, some of the estimates are not statistically significant if the entire sample period is 

considered but are significant when the pre-EBI period is isolated.  This perhaps is evidence 

in favor of the hypothesis that representation effects changed as a result of new enrollment 

mechanisms and institutional changes put forth in the 1996 Farm Bill. 

 The model’s estimates for the pre-EBI period appear puzzling at first.  Why would 

representation on committees with jurisdiction over the CRP, when only the general signup 

was available; result in fewer acres allocated to a state?  One explanation for this is that the 

most effective influence during this time came from those that opposed general signup 

acreage.  Recall from a previous section that this cohort was identified to include grazers and 

agricultural processors.  Another explanation is that this was a time period in which the CRP 

was a relatively new program and, to the extent that the program did not initially roll-out (in 

terms of its implementation and administration in early signups) as those with conservation-

related concerns had hoped, perhaps they were effective in influencing the USDA’s 

implementation of the CRP in later signups.  That is, the conservation and wildlife groups 

believed that the general signup CRP did not do enough to provide environmental 

improvements on the agricultural land it paid to enroll and, therefore, used their influence on 

the subcommittee members to limit participation in the states represented. 

 In the post-EBI period continuous signups are interspersed with general signups and, 

not unexpectedly, some of the representation effects are roughly consistent with the estimates 

from the entire sample period.  Using the covariates from Model 3.2.1, the effect on 
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Table 3.10.  Effects of Representation on New CRP Acreage Allocations: Pre-EBI Signups 

Effect on Enrollments due to 
Representation

Additional Year of 
House Svc for Ag 

Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.028 -0.776 est -0.178 -0.666
(r.s.e.) 0.024 0.251 (r.s.e.) 0.434 0.225
(t-ratio) -1.182 -3.09 (t-ratio) -0.409 -2.963

est - - est - -
(r.s.e.) - - (r.s.e.) - -
(t-ratio) - - (t-ratio) - -

est - - est - -
(r.s.e.) - - (r.s.e.) - -
(t-ratio) - - (t-ratio) - -

Effect on Enrollments due to 
Representation

Additional Year of 
Senate Svc for Ag 
Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.021 -0.819 est 0.1 -0.486
(r.s.e.) 0.035 0.295 (r.s.e.) 0.424 0.168
(t-ratio) -0.626 -2.781 (t-ratio) 0.236 -2.89

est - - est - -
(r.s.e.) - - (r.s.e.) - -
(t-ratio) - - (t-ratio) - -

est - - est - -
(r.s.e.) - - (r.s.e.) - -
(t-ratio) - - (t-ratio) - -

HOUSE HOUSE

SENATE SENATE

Difference in Signup Effects

Continuous Signups

Difference in Signup Effects

General Signups

Continuous Signups

General Signups

Continuous Signups

General SignupsGeneral Signups

Continuous Signups

Difference in Signup Effects

Difference in Signup Effects

Panel B:  Model (3.2.2)
Dependent Variable:  % AcresDependent Variable:  % Acres

Panel A:  Model (3.2.1)
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Table 3.11.  Effects of Representation on New CRP Acreage Allocations:  Post-EBI Signups 

Effect on Enrollments due to 
Representation

Additional Year of 
House Svc for Ag 

Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.015 0.438 est -1.002 0.221
(r.s.e.) 0.026 0.392 (r.s.e.) 0.555 0.154
(t-ratio) -0.606 1.119 (t-ratio) -1.805 1.436

est 0.061 0.192 est -0.566 0.1
(r.s.e.) 0.026 0.297 (r.s.e.) 459 0.128
(t-ratio) 2.333 0.647 (t-ratio) -1.232 0.784

est 0.076 -0.247 est 0.436 -0.12
(r.s.e.) 0.036 0.492 (r.s.e.) 0.72 0.2
(t-ratio) 2.09 -0.502 (t-ratio) 0.605 -0.601

Effect on Enrollments due to 
Representation

Additional Year of 
Senate Svc for Ag 
Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est 0.057 1.095 est 1.385 0.435
(r.s.e.) 0.036 0.505 (r.s.e.) 0.694 0.516
(t-ratio) 1.6 2.171 (t-ratio) 1.995 0.844

est -0.033 0.351 est -1.329 0.638
(r.s.e.) 0.045 0.661 (r.s.e.) 0.8 0.644
(t-ratio) -0.717 0.531 (t-ratio) -1.66 0.991

est -0.089 -0.744 est -2.713 0.203
(r.s.e.) 0.058 0.832 (r.s.e.) 1.059 0.825
(t-ratio) -1.552 -0.894 (t-ratio) -2.561 0.246

HOUSE

SENATE SENATE

Continuous Signups

Difference in Signup Effects

General Signups

Continuous Signups

Difference in Signup Effects

General Signups

Difference in Signup Effects

Dependent Variable:  % Acres

General Signups

Panel A:  Model (3.2.1)

Continuous Signups

Difference in Signup Effects

General Signups

Continuous Signups

HOUSE

Panel B:  Model (3.2.2)
Dependent Variable:  % Acres
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continuous signup acreage allocation due to an additional year of seniority on the full Ag 

Committee in the House is positive and statistically significant.  Further, this continuous-

signup effect is statistically different (and positive) from the effect on general signup 

allocations.  There are also Senate effects in the post-EBI period where there were none on 

the entire sample period.  Both the Senate seniority (in years) and conservation subcommittee 

measures are associated with positive effects on general-signup allocations to a member 

state.  In Panel B, the estimation results from Model 3.2.2 suggest that while Ag Committee 

membership in the House is associated with a reduction in the allocation of general acreage 

to a state, the same membership in the Senate results in 1.38 percentage points more of the 

allocation.  Further, the Senate Ag Committee membership reduces continuous signup 

acreage to a state by 1.3 percentage points, roughly offsetting (in percentage point terms) the 

gains in the general-signup proportion to a state.  It is puzzling why Senate representation 

effects seem counter to the House representation effects.  Is it the case that effective 

influence over policy is inherently different in the two houses?  Are interest groups generally 

most effective in the House or Senate and less in the other? 

 

3.4.4.4. Political variables to estimate the allocation of CRP payments 

Equation (3.3) is estimated using the payment-share allocation dependent variable and the 

two sets of covariates, itX , over different subsets of the time period.  Table 3.12 reports the 

results and provides model fit statistics, test statistics for identifying heteroskedasticity, 

coefficient estimates, heteroskedasticity-robust standard errors and p-values.  
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3.4.4.4a. All signups 

The first columnar group of Table 3.12 presents the regression estimates when all signups are 

used to estimate Model 3.3.1 (Model 1’s political covariates within regression equation 

(3.3)).  The overall model statistics indicate that approximately 77% of the variation in the 

dependent variable is explained by variation in the covariates, including the state fixed-

effects.  Both the White and BP test statistics result in a rejection of the null hypothesis that 

there is equal variance of the error terms so the use of heteroskedasticity-robust standard 

errors is appropriate.  Finally, the LM statistic is used to test the restriction that all political 

covariates are jointly zero; this restriction is rejected suggesting that the political variables 

have explanatory power beyond that provided by the state fixed-effects parameters.   

 Table 3.13 identifies more clearly the marginal effects associated with representation 

as well as the difference in these marginal effects on the general and continuous signup 

payment outcomes.  Panel A reports the marginal effects associated with political variables 

from Model 3.3.1.  Additional years of service in the House for representatives on the 

Committee on Agriculture translates to a 0.033 percentage point drop in a state’s general 

signup allocation of payments but that the share of continuous signup payments increases by 

0.065 percentage points.  Further, the difference in the marginal effects is statistically 

significant.  The conservation subcommittee coefficient identifies a negative relationship 

between a state’s representation on the committee and the allocation of general-signup 

payments and no statistically significant marginal effect on the continuous-signup share of 

payments allocated to a state.  There are no significant marginal effects or differences in 

marginal effects associated with Senate variables in this specification. 
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Table 3.12.  State Fixed Effects Model Using State Level New CRP Payments 
Dependent Var: Percent of Payments for the Newly Enrolled CRP Allocated to a State

Model (3.3.1) Model (3.3.2) Model (3.3.1) Model (3.3.2) Model (3.3.1) Model (3.3.2)
N 1400 1400 650 650 750 750
R-squared 0.77 0.77 0.68 0.68 0.82 0.82

21.19 19.30 16.21 17.99 18.65 17.37
(0.007) (0.013) (0.003) (0.001) (0.017) (0.026)

Tests for Heteroskedasticity
White's Test 117.03 110.51 63.56 64.19 57.57 52.87

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Bruesch-Pagan Test 4.830 4.532 5.601 5.871 2.731 2.181

(0.0000) (0.0007) (0.0000) (0.0000) (0.0178) (0.0292)
1.8695 2.1024 2.5064 2.6862 1.0223 1.7479
0.2812 0.3138 0.5703 0.4799 0.5475 0.5352

0.0000 0.0000 0.0000 0.0000 0.0619 0.0011

-2.4444 -1.4004 -1.5972 -1.0459
0.5505 0.4382 0.7237 0.6164

0.0000 0.0014 0.0273 0.0898

-0.2849 0.2341 -0.8154
0.2526 0.4234 0.4803

0.2593 0.5804 0.0896

0.0302 0.5607
0.3776 0.5563

0.9363 0.3135

-0.0331 -0.0466 -0.0116
0.0149 0.0264 0.0258

0.0262 0.0782 0.6532

0.0980 0.0764
0.0306 0.0372

0.0014 0.0399

-0.4903 -0.7945 0.2004
0.1948 0.2800 0.3757

0.0118 0.0045 0.5937

0.7685 0.0778
0.3673 0.4880

0.0364 0.8734

-3.8817 -12.7020 1.6240
1.6571 4.0941 2.1663

0.0192 0.0019 0.4535

6.2903 0.7846
2.6330 2.9799

0.0169 0.7923

0.2921 -0.2330 1.7028
0.3013 0.4625 0.6814

0.3323 0.6145 0.0125

-2.1195 -3.5302
0.8770 1.0690

0.0157 0.0010

0.0138 -0.0058 0.0817
0.0198 0.0403 0.0398

0.4859 0.8865 0.0404

-0.0378 -0.1056
0.0457 0.0573

0.4080 0.0651

-0.2585 -0.7549 0.7620
0.2349 0.3286 0.4540

0.2712 0.0216 0.0933

0.8525 -0.1681
0.6470 0.7547

0.1876 0.8238

-3.2442 -4.4519 1.1511
1.6506 2.0336 5.1874

0.0494 0.0286 0.8244

13.4874 9.0921
6.5096 8.1584

0.0383 0.2651

Heteroskedasticity-robust standard errors are below the share estimates; p-values are below that.
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Table 3.13.  Effects of Representation on New CRP Payment Allocations:  All Signups 

Effect on Enrollments due to 
Representation

Additional Year of 
House Svc for Ag 

Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.033 -0.490 est -0.285 -0.259
(r.s.e.) 0.015 0.195 (r.s.e.) 0.253 0.110
(t-ratio) -2.224 -2.517 (t-ratio) -1.128 -2.342

est 0.065 0.278 est -0.255 0.161
(r.s.e.) 0.027 0.311 (r.s.e.) 0.281 0.136
(t-ratio) 2.424 0.893 (t-ratio) -0.908 1.177

est 0.098 0.769 est 0.030 0.419
(r.s.e.) 0.031 0.367 (r.s.e.) 0.378 0.176
(t-ratio) 3.200 2.092 (t-ratio) 0.080 2.389

Effect on Enrollments due to 
Representation

Additional Year of 
Senate Svc for Ag 
Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est 0.014 -0.259 est 0.292 -0.295
(r.s.e.) 0.020 0.235 (r.s.e.) 0.301 0.150
(t-ratio) 0.697 -1.100 (t-ratio) 0.969 -1.965

est -0.024 0.594 est -1.827 0.931
(r.s.e.) 0.041 0.603 (r.s.e.) 0.824 0.931
(t-ratio) -0.583 0.985 (t-ratio) -2.219 1.627

est -0.038 0.852 est -2.120 1.226
(r.s.e.) 0.046 0.647 (r.s.e.) 0.877 0.592
(t-ratio) -0.083 1.318 (t-ratio) -2.417 2.072

SENATE SENATE

Continuous Signups Continuous Signups

Difference in Signup Effects Difference in Signup Effects

Panel A:  Model (3.3.1) Panel B:  Model (3.3.2)
Dependent Variable:  % Payments Dependent Variable:  % Payments

General Signups General Signups

Continuous Signups Continuous Signups

HOUSE HOUSE

Difference in Signup Effects Difference in Signup Effects

General Signups General Signups
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 Panel B presents the marginal effects associated with the estimation of Model 3.3.2.  

While full committee membership in the House, when measured using a binary indicator 

variable, does not result in statistically significant marginal effects on a state’s share of the 

general or continuous payments, the conservation subcommittee does.  That is, an additional 

member on the conservation subcommittee in the House (which, increases the state’s 

proportional representation on the committee) implies a drop in a state’s share of general-

signup payments by 0.26 percentage points and this effect is different than in the continuous 

signup, where it does not appear that continuous signup payment allocations are affected by 

the strength (in proportions) of a state’s delegation on the House conservation subcommittee.  

In the lower matrix of Panel B, the Senate effects appear contrary to the House, as was the 

case using the acreage-share measure of the dependent variable.  In particular, membershipon 

the Committee on Agriculture in the Senate has no effect on general signup payment 

allocations but reduces a state’s share of the continuous signup payments by 1.83 percentage 

points.  A state that places an additional Senator on the conservation subcommittee can 

expect a reduction in its general signup allocation share of 0.295 percentage points. 

 Here again it is worth considering whether the statistically significant marginal 

effects translate to economically significant changes in the allocation of program payments to 

states.  The average general signup during the study period enrolled acres to which $235 

million would be paid on an annual basis ($2.35 billion over the life of the contracts, not 

including cost-share, if all contracts are 10-year commitments); the average continuous 

signup during the same period committed to CRP-participating landowners $32.61 million 

dollars annually.  From Panel A, a reduction in an average state’s general-signup allocation 
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of payments by 0.033 percentage points as a result of its Representatives years of experience 

in the House (seniority) implies an annual reduction in CRP payments to that state by $77k.  

This will be larger for some states and smaller for others.  The increase in an average state’s 

continuous signup payment share is approximately $21k per year.  The marginal effects in 

Panel B suggest that a state with representation on the Senate Committee on Agriculture will 

lose over $500 in annual rental payments from the continuous signup but Senate conservation 

subcommittee membership, on average, nets a state approximately $70k less per year in its 

share of general signup payments. 

 

3.4.4.4b. Pre- and post-EBI periods considered separately 

To allow for different effects of representation on state-level CRP payment allocations before 

and after the EBI was introduced as the enrollment and ranking mechanism, CRP payments 

and the political representation measures for the pre-EBI signups (1-13) are considered 

separately from the post-EBI signups (14-28).  Estimates of models 3.3.1 and 3.3.2 are 

presented in the second and third columnar groups in Table 3.12 and the corresponding 

marginal effects are provided in Tables 3.14 and 3.15.  Heteroskedasticity-robust LM tests of 

joint significance of the political variables in Table 3.12 indicate that the political covariates 

in both models on both subsets of the data are jointly statistically significant.  

Heteroskedasticity is detected by the White and BP tests for both subsets of the data period. 

 Coefficient estimates using the pre-EBI period (Table 3.14) are generally consistent 

in sign and significance with the estimates obtained using the acreage-share dependent 

variable.  Estimates suggest that general-signup allocations for a state are approximately 0.75 
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to 0.80 percentage points lower, due to conservation subcommittee membership in the House 

or Senate, than they would have received without the representation.  Further, a state that 

increases its representation on the conservation subcommittee can expect a 0.85 percentage 

point smaller share of the general signup payments for House representation and 0.40 less for 

Senate representation. 

 Table 3.15 presents the estimates for models 3.3.1 and 3.3.2 using only the post-EBI 

signups.  There is a positive relationship between additional years of service for full ag 

committee Representatives in the House and the effect on continuous-signup CRP payment 

shares.  In the Senate, seniority of a state’s members on the Committee on Agriculture 

translates to a 0.082 percentage point increase in its share of payments for general 

enrollments.  The effects in Panel B identify that representation on the House Committee on 

Agriculture results in a lower share of the general signup CRP payments to a state but Senate 

committee representation increases the share of a state’s CRP payments from the general 

signup while at the same time decreasing its share of continuous signup payments.  The 

proportion of the House or Senate conservation subcommittee held by a state seems to not 

influence a state’s share of the total distribution of general or continuous signup payments.  
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Table 3.14.  Effects of Representation on New CRP Payment Allocations:  Pre-EBI Signups 

Effect on Enrollments due to 
Representation

Additional Year of 
House Svc for Ag 

Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.047 -0.794 est 0.234 -0.847
(r.s.e.) 0.026 0.280 (r.s.e.) 0.423 0.273
(t-ratio) -1.761 -2.838 (t-ratio) 0.553 -3.103

est - - est - -
(r.s.e.) - - (r.s.e.) - -
(t-ratio) - - (t-ratio) - -

est - - est - -
(r.s.e.) - - (r.s.e.) - -
(t-ratio) - - (t-ratio) - -

Effect on Enrollments due to 
Representation

Additional Year of 
Senate Svc for Ag 
Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.006 -0.755 est -0.233 -0.405
(r.s.e.) 0.040 0.329 (r.s.e.) 0.462 0.185
(t-ratio) -0.143 -2.297 (t-ratio) -0.504 -2.189

est - - est - -
(r.s.e.) - - (r.s.e.) - -
(t-ratio) - - (t-ratio) - -

est - - est - -
(r.s.e.) - - (r.s.e.) - -
(t-ratio) - - (t-ratio) - -

SENATE SENATE

HOUSE HOUSE

Panel A:  Model (3.3.1) Panel B:  Model (3.3.2)
Dependent Variable:  % Payments Dependent Variable:  % Payments

General Signups General Signups

Continuous Signups Continuous Signups

Difference in Signup Effects Difference in Signup Effects

General Signups General Signups

Continuous Signups Continuous Signups

Difference in Signup Effects Difference in Signup Effects
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Table 3.15.  Effects of Representation on New CRP Payment Allocations:  Post-EBI Signups 

Effect on Enrollments due to 
Representation

Additional Year of 
House Svc for Ag 

Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est -0.012 0.200 est -0.815 0.108
(r.s.e.) 0.026 0.376 (r.s.e.) 0.480 0.144
(t-ratio) -0.449 0.533 (t-ratio) -1.698 0.750

est 0.065 0.278 est -0.255 0.161
(r.s.e.) 0.027 0.311 (r.s.e.) 0.281 0.136
(t-ratio) 2.424 0.893 (t-ratio) -0.908 1.177

est 0.076 0.078 est 0.561 0.052
(r.s.e.) 0.037 0.488 (r.s.e.) 0.556 0.199
(t-ratio) 2.055 0.159 (t-ratio) 1.008 0.263

Effect on Enrollments due to 
Representation

Additional Year of 
Senate Svc for Ag 
Committee Member

Conservation 
Subcommittee 
Membership

Effect on Enrollments due to 
Representation

Agricultural Committee 
Membership

Add'l Conservation 
Subcommittee Member

est 0.082 0.762 est 1.703 0.105
(r.s.e.) 0.040 0.454 (r.s.e.) 0.681 0.472
(t-ratio) 2.050 1.678 (t-ratio) 2.499 0.222

est -0.024 0.594 est -1.827 0.931
(r.s.e.) 0.041 0.603 (r.s.e.) 0.824 0.572
(t-ratio) -0.583 0.985 (t-ratio) -2.219 1.627

est -0.106 -0.168 est -3.530 0.827
(r.s.e.) 0.057 0.755 (r.s.e.) 1.069 0.742
(t-ratio) -1.845 -0.223 (t-ratio) -3.302 1.114

SENATE SENATE

HOUSE HOUSE

Panel A:  Model (3.3.1) Panel B:  Model (3.3.2)
Dependent Variable:  % Payments Dependent Variable:  % Payments

General Signups General Signups

Continuous Signups Continuous Signups

Difference in Signup Effects Difference in Signup Effects

General Signups General Signups

Continuous Signups Continuous Signups

Difference in Signup Effects Difference in Signup Effects
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3.4.5. Summary and discussion 

Results for two models for each of the subsets of the data (all signup, pre-EBI, and post-EBI 

periods) were discussed utilizing a summary matrix that identifies the marginal effects of 

committee and subcommittee representation on the general and continuous signup allocations 

of program acreages and payments to states.  Estimations utilizing different subsets of the 

data result in different findings and there are both interesting consistencies and anomalies 

between them.  In general, I find that: 

• There is evidence that political representation partially explains the variation in the 

distribution of the share of CRP program acreage and payments to states.  Political 

variables are jointly significant across all sample period subsets for both models. 

• The representation effects are different in the pre- and post-EBI periods.  Further, in 

the pre-EBI period the conservation subcommittee representation had significant effects 

on the allocation of the CRP payments and acres; however, in the post-EBI period 

representation on the Committee on Agriculture most influenced the effect on the share 

of a state’s allocation of program payments and acres. 

• The effects from House representation and Senate representation are in contrast in the 

post-EBI period.  House representation coincides with a lower share of general signup 

allocations to a state but a higher share of the continuous signup payments and acres.  

However, the effects of Senate representation seem to indicate a positive effect on 

general signup allocations to a state and a reduction in the proportion of continuous 

signup benefits.  
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I offer the following possible hypotheses for the observed differences in the source and 

direction of influence in the House and Senate: 

• House representation has been most effectively influenced by interests concerned 

with increasing their state’s allocation of continuous signup acreage while reducing (or at 

least not increasing) the impact of general signup enrollments. The results are consistent 

with the notion that continuous signup acreage is viewed favorably by most all 

agricultural market participants while the general signup may not be.  This implies that 

perhaps the source of the influence in the post-EBI period is an aggregate influence from 

agribusiness groups (who wish to lower the impact general signup acreage retirements 

have on their firms), conservationists (who recognize the concentrated environmental 

benefits associated with continuous signup enrollments), and landowners/commodity-

producers (who favor the income stream and on-farm benefits provided by both the 

working-land and land-retirement components of the CRP).   

• The source and direction of influence on Senators concerning the CRP has changed 

over time.  Whereas in the pre-EBI period Senate representation on the committees with 

CRP oversight lead to a lower allocation of general-signup acreage, the effect reversed in 

the post-EBI period.  Further, there is little evidence of statistically significant effects of 

Senate representation on continuous signup enrollments.   

 These Senate related effects on the general signup allocations (and that there is 

seemingly no effect on the continuous allocations) seems anomalous but perhaps can be 

reconciled by considering that Senators, compared to Representatives, represent a broader 

base of constituents and therefore should be concerned more with the general signup as it is a 
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more substantive policy (in terms of dollars flowing to beneficiaries and impacts on 

production) compared with the continuous signup.  Also, Senators are elected by a larger 

constituent base than are Representatives and, as such, it is likely that a Senator’s concerns 

lie with the policies that broadly affect his constituents.  To the extent that the general 

signups in the pre-EBI period were largely thought to be a way to distribute pork to the 

minority land-owner, this program would not necessarily be favored by Senators for whom 

agricultural land owners are not the majority of constituents.   

 The general signup CRP in the post-EBI period – largely due to the EBI ranking 

mechanism – was thought to deliver greater environmental benefits per cost than its pre-EBI 

cohort and focused enrollments on marginally productive land.  As a result, the post-EBI 

general signup, unlike the pre-EBI general signup, may be seen by Senators as a way to 

appeal to agriculture- and conservation-based constituents without offending those sensitive 

to the implications of CRP on other agricultural market participants, such as agribusinesses.   

• Finally, tenure and seniority matter and the estimation results support this.  While the 

relationship between tenure (including its component and measures) and a representative’ 

effectiveness where the CRP allocations are concerned is not structurally estimated here, 

I would assert that even these estimation results, which identify effects from a relatively 

small program in the policy realm, indicate the presence of a functioning political market 

where tenure of representatives and the positions they hold matters to the distributional 

outcomes of the program. 
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3.4.6 . Additional modeling, empirical strategies and future  
  research 

The estimation results of this chapter suggest that a political economy approach to 

identifying changes to the allocation of CRP payments and acres to states over time is 

appropriate.  However, the current estimations do exhibit limitations and I see potential for 

improving the empirical model’s specification. A short list of the improvements I imagine is 

given below.   

• The seemingly unrelated regression (SUR) estimation technique often utilized in 

demand-system estimations can be implemented.  Separate equations would be estimated 

for each state in lieu of the state fixed-effects approach.  Alternatively, a two-way random 

effects modeling strategy can be implemented.  The idea of these alternatives is to test for 

and, if it exists, correct the inconsistencies and inefficiencies that results from an error 

that exhibits random and fixed effects. 

• The current specification can be adjusted, by employing a modified aggregation 

strategy, such that the time dimension is indexed by Congressional period instead of by 

signup.  There are nine Congresses for which we observe general and continuous signups.  

Doing this allows for a more direct comparison of changes in representation and the 

observed effects on CRP enrollments that result from legislation passed during the 

Congress.  A slight modification of the empirical implementation is required to account 

for the continuous and general signups separately. 

• An alternative to estimating regression equations (3.2) and (3.3) on the pre- and post-

EBI periods separately is to construct an EBI dummy variable and allow it to be 
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interacted with the political variables to identify differences in representation effects in 

the two periods.  In this way, it can be determined whether there is statistical significance 

in the difference in effects of representation in the two periods. 

• The analysis above was performed at the state level.  Ideally, a public choice model 

estimation involving political agents whose utility maximization problem is functionally 

related to congressional based resources should be conducted at the congressional district 

level.  A congressional district analysis would be interesting because it would allow a 

direct correlation between the political representatives in the House and the outcomes of 

the program.  However, there are limitations in the data structure that make this type of 

investigation currently infeasible.  There are only a handful of states for which it is 

possible to identify the congressional district associated with a particular contract and 

these are only for the most recent signups, not back to the first signup or any of the pre-

EBI signups.  The FSA is currently working on definition files that map a farm ID – the 

unique field on which enrollments and offers are identified – to a particular congressional 

district.   

• A fixed effect modeling strategy was utilized to control for the time invariant state-

specific factors.  An optional modeling strategy is to forego state fixed-effects and instead 

use other measures of the state’s agricultural characteristics that would not have 

significant variation over time by state but would vary in the cross-section.  State-level 

agriculture-related measures are available using the USDA’s Economic Research Service 

published data on agricultural productivity and farm-related employment over the period 

1986-2004 and 1986-2002, respectively.  These include an index of the total value of 
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crop output in a state by year, the amount of farm production employment (farm 

proprietors and farm workers) relative to total state employment and the employment 

level in farm-related industries (input and processing industries) relative to total state 

employment.29  These variables can be substituted for the state fixed-effects in the 

regression presented above.  The employment variables - employment in farm-related 

industries relative to farm production employment - may allow for estimating whether 

states with a higher presence of agribusiness and agriculture-related industries have 

relatively fewer CRP acres allocated to them than states with a higher presence of farm 

production. 

• Finally, to more carefully and fully characterize the relationship between 

representation and its effects on the distribution of CRP payments and acreage, it may be 

informative to explore other measures of representation, such as party rank, party 

affiliation, leadership positions, etc.  Data for these exist, though not in electronic format 

for the sample period used here.      

 

3.5.  Conclusion 

The CRP is the nation’s largest federally-funded private-land conservation program.  

Landowners voluntarily retire environmentally sensitive, previously cropped agricultural 

land and receive in exchange annual rental payments and incentives for establishing various 

                                                            
29 The crop output index is normalized such that Alabama in 1996 is equal to unity. The output index data are 

available at http://www.ers.usda.gov/Data/AgProductivity/#datafiles.  Farm-related employment data are 

available at http://www.ers.usda.gov/Data/FarmandRelatedEmployment/. 
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conservation covers on the land.  Enrollment in the program occurs via a competitive general 

signup and non-competitive continuous signup.  An Environmental Benefits Index (EBI) is 

used to rank offers of enrollment in the general signup based on their provision of 

environmental benefits and the associated cost.  Previous work regarding the CRP suggests 

that it has not enrolled the most environmentally sensitive agricultural land, does not 

accomplish its stated objectives in an effective way and that its environmental benefits could 

be achieved at a lower program cost.  The CRP is a program whose enrollment rules and 

governing statutes are the result of Congressional legislation; it is plausible that the observed 

allocation of enrollments is the result of the redistributive effects of political influence. 

 Based on public choice theory, this paper examines the CRP in a political market 

context to examine whether the enrollment outcomes we observe are the result of political 

factors.  The institutional and administrative structure of the program and its unique 

components are considered and the channels of influence that interested groups have in 

asserting influence over the political functionaries of the program are identified.  The 

functionaries identified are the representatives on the committees and subcommittees in the 

House of Representatives and Senate that have non-budgetary jurisdiction over the CRP:  the 

Committee on Agriculture in both houses and the appropriate conservation subcommittees.  

Using a panel of state-level CRP enrollments for the first 28 signups and committee 

membership data (1986 – 2004), the effect on CRP enrollments in a signup due to 

representation on the committees with jurisdiction over the program are estimated, 

controlling for state-specific heterogeneity.  The effects of committee membership are 
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identified separately for the general and continuous signups because their characteristics 

make them susceptible to political influence in unique ways. 

 The results suggest that, just as with other distributive and redistributive government 

programs, political forces may play a role in the allocation of CRP acres and payments.  

Further, there may be opposite effects on enrollment outcomes in the general signup than in 

the continuous signup and the effects of House committee membership and Senate committee 

membership are different in sign and magnitude. 
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Chapter 4 

 

Location, Location, Location:   

Do Conservation Priority Area Designations Result in 

Higher CRP Payments and Reduced Environmental 

Provisions? 

 

 

4.1.  Introduction 

A Conservation Reserve Program (CRP) offer is a contract between a landowner and the 

United States Department of Agriculture (USDA) whereby the landowner proposes to idle 

from traditional agricultural production a parcel of land on which he will install certain 

conservation practices in exchange for an annual rental payment.  Enrollment into the general 

signup is competitive in the sense that enrollment in any signup is capped at a maximum 
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number of acres.  Offers to enroll are ranked in a national pool using an Environmental 

Benefits Index (EBI) to score and rank each offer.  The more points an offer has, the higher is 

the probability that the offer will be accepted.  In the general signup, the landowner chooses 

the conservation-type effort he will undergo on the parcel and the rental rate he requires to do 

so, not knowing precisely how each decision affects the probability that his offer will be 

accepted.    

 The EBI is subdivided into several environmental ranking factors and one cost-related 

ranking factor.  Each of the environmental factors identifies a targeted concern – such as 

wildlife, water, or soil erosion – and provides rules for an evaluation of a parcel with respect 

to it.  Points for each depend on the parcel’s propensity to address the concern and the 

parcel’s total EBI is the sum of the points for all the ranking factors.  While a portion of the 

points available depend at least in part on the choices made by the landowner in formulating 

an offer, some of the factors are in part or wholly exogenous.  One exogenous factor is the 

priority area designation.  Conservation priority areas (CPAs) are state- and federally-

designated regions in which an environmental (air, water, or wildlife related) concern has 

been identified.  In the EBI scoring mechanism, offers receive priority-area points if the 

parcel is inside a priority area and meets certain parcel-characteristic criteria.  In this way, 

CPAs provide an “endowment” of EBI points that are exogenous to the landowner’s choices 

and are therefore an exogenous increase in the offer’s probability of acceptance. 

 In consideration of this, several policy-relevant questions arise.  Are there expected 

“endowment effects” on the offered rental rate and provision of conservation when the 

program’s ranking mechanism exogenously increases a landowner’s probability of 
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acceptance?  In what direction do the landowner’s choices respond and can we identify 

circumstances under which responses will differ?  Do we observe significantly higher or 

lower offered rental rates for offers that receive the conservation priority areas points 

compared to those that do not? 

 This chapter addresses these questions.  An expected value maximization model is 

developed to characterize a landowner’s decision in preparing an offer to idle agricultural 

land in the general signup.  The model identifies two conservation-type components of each 

offer that affect the probability it will be accepted for enrollment and thus upon which the 

rental rate decision may be based:  fixed land characteristics and endogenous conservation 

provisions.   The theoretical results suggest that a landowner conditions his offered rental rate 

on the strength of his EBI but that his provision of conservation is independent of the rental 

rate and depends on the EBI scoring mechanism and the individual’s non-pecuniary benefits 

to enrolling.  A comparative statics analysis predicts that a landowner’s optimal rental rate 

adjustment from an exogenous change in his EBI depends on his evaluation of the strength of 

his offer relative to all the other offers.  Further, the model provides conditions under which a 

landowner will reduce or increase his rental rate in response to an exogenous change in his 

EBI score.   

 An empirical model is analyzed using data from CRP offers to enroll parcels within 

and neighboring the Prairie Pothole National Conservation Priority Area.  By comparing 

offers neighboring the CPA to those inside the CPA, it can be determined whether and to 

what extent rental rates in the Prairie Pothole region exhibit an endowment effect associated 

with an exogenous provision of EBI points.  The implications for a landowner’s level of 
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effort are discussed within the context of the theoretical model but are not addressed 

empirically due to data limitations. 

 

4.2.  Review of relevant literature 

The “bidding” behavior of landowners who enroll in the CRP and the implications for the 

program’s effectiveness has been examined by several papers.1  The CRP has changed over 

time and so, too, has the CRP auction-related literature’s focus and approach to 

understanding landowners’ bidding behavior.2  In this section, the literature that addresses the 

program’s offer outcome is surveyed and a connection is established between the current 

paper’s theoretical and empirical approach and the approaches in the recent, most directly 

comparable literature.   

 The CRP’s first nine signups were general signups in which offers to enroll were 

solicited but there was no explicit or public information available about how offers were to 

be ranked for enrollment. The offers were enrolled by “pools” and in Signup 1, not even the 

maximum allowable bid was known.  Miranda (1992) used offers data from the first signup 

to examine whether or not landowners formulate their offer to account for the future on-farm 

                                                            
1 Bid is used here in place of the term “offer” to reflect the standard jargon in the literature which refers to the 

offer process as a “bid” by landowners to enroll.  Generically speaking, one “bids” to buy and “offers” to sell.  

In this sense, the CRP enrollment process is an offer process as landowners are relinquishing (selling) the 

parcel’s productive capabilities to the government (buyers) for a period of time. The process herein is referred 

to as an “offer” process but the term “bid” is used when referencing the related literature. 
2 For a more detailed exposition of the program’s auction mechanism and changes to it over time, refer to 

Chapter 2. 
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productivity gains that result from reduced soil erosion.  She found only a weak effect, 

concentrated in the Corn Belt, between landowners’ offered rental rates and the onsite 

productivity gains to enrollment and further suggested that perhaps the enrollment 

mechanism and the information disseminated to landowners were inadequate to inform them 

of productivity gains and, as a result, the offers primarily reflected the opportunity cost of 

land.   

 After the first signup, the landowners learned the maximum rent they could offer for 

their land, which was the same for all landowners in a multi-county pool.  Shoemaker (1989) 

decomposed land value growth data over a period that coincided with the first four signups 

and estimated the extent to which CRP rents were capitalized into land values.  Further, she 

identified that land was offered at successively higher rental rates over each signup attributed 

this to “learning,” whereby landowners were given information about the maximum rental 

rates for their enrollment pool and those whose land had lower opportunity costs were able to 

extract additional rent from the program in excess of their individual opportunity costs.  

Reichelderfer and Boggess (1988) analyzed CRP data from the first three signups in 1986 

and also identified that “learning” by landowners can lead to lower-than-average valued land 

being offered at average values, which has implications for the expectations both landowners 

and program administrators formulate for future signups.  Smith (1995) characterized the 

properties of a least-cost CRP using state-level enrollment data and found that while an offer 

system, much like what is currently used, is preferred to an auction when land rents are 

independent of the size of the farming operation, the first nine general signups cost more than 

they would have if landowners had offered their opportunity cost.  
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 The post-1990 CRP looked different than the CRP that resulted directly from the 

1985 Farm Bill and the literature’s focus turned to understanding and improving the CRP’s 

ability to target multiple objectives in a cost-effective manner.  The CRP after Signup 9 

began using an index (though black-box initially) that identified offers for acceptance based 

on their ratio of expected environmental benefits to cost (Osborn 1993, Thurman 1995).  

Babcock et al. (1996, 1997) used identifiable sources of heterogeneity in the agricultural 

productivity and environmental quality of land to evaluate the performance of the CRP under 

various environmental targeting criteria.  They concluded that to the extent the environmental 

quality of concern (wind, water, and soil erosion) is positively correlated with land 

productivity, enrolling land into the program based on cost alone will perform poorly in 

terms of capturing water and soil erosion benefits. 

 Two recent papers relate closely the research in this chapter.  Kirwan, Lubowski and 

Roberts (KLR) (2005) estimate the premiums for CRP participants above their true 

reservation rents and apply a state fixed-effects model to identify the relationship between a 

contract’s environmental score (the non-cost EBI score) and the per-acre premium a 

landowner receives.  Similarly, Vukina et al. (2008)  and Marra and Vukina (1998) model 

offered rental rates from CRP offers to enroll land to understand how landowners formulate 

their optimal “bidding” strategies, whether the offers reveal information about the 

landowners’ preferences towards conservation, and if the offered rental rates exhibit a 

“strategic” effect, which the authors attribut to the marginal rent of information.  Like KLR 

(2005), they find that farmers condition their offered rental rate on the EBI score.  

Additionally, landowners valued the environmental benefits of conservation particularly as it 
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led to perceived improvements their parcels’ future productivity.  Marra and Vukina’s (1998) 

and Vukina et al.’s (1998) work is novel in that they analyze all offers for enrollment into the 

program for the 15th Signup in North Carolina. Previous works relied on information from 

accepted contracts only.  Also unique was their approach in modeling landowners’ utility 

from participating in conservation, not just the pecuniary benefits to participating, and in the 

recognition and direct test for a “strategic” bidding effect on the rental rate offered.   

 This chapter seeks to identify whether, given the current auction structure of the CRP 

enrollment process, the maximization problem faced by a landowner results in differentiated 

rental rates when an offer’s probability of acceptance is exogenously increased.  Like KLR 

(2005), Marra and Vukina (1998) and Vukina et al. (2008), the theoretical and empirical 

model posits that landowners condition their offered rental rate on their perceived probability 

of acceptance, identified by their EBI score.  The theory developed in this paper, as in 

Vukina et al. (2008), accounts for pecuniary and well as the non-pecuniary benefits to 

participation in the program.   

 The current work makes both theoretical and empirical contributions to the literature.  

The theoretical approach used here is similar to Vukina et al. (2008) and KLR (2005); 

however, the comparative static results are explored further and the conditions under which 

different rental rate adjustments occur as a result of an increase in an offer’s environmental 

score are determined.  There are conditions in which a marginal increase in an offer’s non-

cost EBI score induces a reduction in the rental rate.  The adjustment in the rental rate 

depends on how an individual perceives the strength of his offer compared to the distribution 

of all other offers.   The theory is tested empirically by utilizing a unique data set that 
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includes the offers submitted nationally for enrollment in signups 15, 16, 18 and 20 – the first 

four general signups where the EBI was used.  Accepted and rejected offers are observed and 

all offers within a relatively small geographic area are compared using a natural experiment 

approach to identify the effects of exogenous changes in the probability of acceptance on 

landowners’ offered rental rates.  The ability to compare the population of CRP offers in a 

small geographic area, where assumptions of homogeneity in the production and market 

factors can be plausibly assumed, offers an opportunity to exploit the theoretical model in a 

way that, to my knowledge, has not been done. 

 

4.3.  Theoretical framework:  Maximizing expected  
  returns in the CRP 

In the general signup CRP a landowner chooses the per-acre rental rate at which he is willing 

to idle land from agricultural production for the next 10 years and also the conservation 

practice(s) (CPs) he will install on the land.3   The offer can essentially be thought of as a 

contract to provide conservation services (CSs) in exchange for a stream of payments.  The 

conservation practice decision is simultaneous to the rental rate decision.  The rental rate a 

landowner can offer is capped at a known, parcel-specific, value intended to reflect the dry-

land cash value of the parcel in its best agricultural use:  the maximum soil rental rate.    

There are many conservation practices the landowner can choose from and multiple practices 

                                                            
3 CP eligibility and availability are established by the Natural Resource Conservation Service (NRCS) and Farm 

Service Agency (FSA). 
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can be installed on the same parcel.4   The required effort and installation and maintenance 

costs are different for each practice and the practices contribute differently to the parcel’s 

provision of conservation due to the coupling effect of conservation practices on different 

parcel and soil types.  Further, each practice provides unique amenities on the parcel that, in 

a utility sense, are valued differently by individual landowners.5  The rental rate offered and 

conservation practice(s) chosen affect the offer’s EBI score, which is determined by the 

Environmental Benefits Index.  Therefore, both choices – the rental rate and provision of 

conservation services through CP installations – affect the probability that the offer will be 

accepted.   

 Program administrators hold private information about the number of acres that will 

be enrolled in the signup, the cut-off EBI, and the scoring of the cost factor of the EBI.  Thus, 

a landowner cannot accurately predict how his offer will be scored, and further, cannot 

characterize with certainty the trade-offs he faces between the probability of acceptance and 

the benefits (pecuniary and non-pecuniary) he will receive if enrolled in the CRP.   The 

offered rental rate represents a tradeoff decision in the sense that a higher rent reduces the 

probability of acceptance but increases his return from enrolling should he be accepted.   The 

other choice – the conservation-type effort he puts forth – also represents a tradeoff in that 

                                                            
4 For a list and description of eligible practices in any given signup, refer to the Farm Service Agency’s 

Conservation Reserve Program reports, found at http://www.usda.fsa.gov/FSA (accessed November 20, 2009). 
5 Landowners are assumed to derive a level of utility from providing conservation services on their land; this is 

part of the benefits measure.  Different conservation practices – trees versus grassland, for example – are 

thought to contribute differently to the landowner’s utility from the amenities conservation provides, such as 

open space, increased wildlife viewings, and so forth.   
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more effort (a greater provision of conservation) implies a greater probability of being 

enrolled, but effort is costly and exhibits decreasing returns.   

 A landowner’s offer will either be accepted or rejected.  Ex ante, the acceptance 

outcome is a random variable and the landowner’s perceived probability of acceptance 

depends on (1) the landowner’s perception of the rules of the program (including the 

calculation of the EBI and the application of the cut-off rule), (2) the landowner’s beliefs 

about the characteristics of offers from all other CRP applicants, and (3) his choice variables, 

the rental rate and conservation practices.   

 Let r be the landowner’s offered rental rate and N be a scalar measure of the offered 

level of conservation that results from the conservation practice(s) installed.  Figure 4.1 

illustrates how the acceptance probability, ( , )P r N , changes with the offered rental rate 

given a fixed provision of conservation practices, holding constant the farmer’s beliefs about 

the rules of the game and the behavior of other applicants.  As shown in Figure 4.1, ( , )P r N

is monotonically non-increasing in r .  Also, for larger provisions of conservation services,

1 0N N> , the probability that an offer will be accepted is higher at every rental rate.  Whether 

the probability of acceptance is locally linear, convex, or concave in the rental rate is not 

known.  However, the negative slope is guaranteed because the program’s scoring 

mechanism (the EBI) provides a lower cost-factor score for higher rental rates.  Further, the 

fact that ( , )P r N is bounded between zero and one implies that it cannot be globally concave 

or convex. 
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Figure 4.1.  Inverse relationship between the offered rental rate and  
the probability that an offer will be accepted 

 
 
   

The next section builds on this characterization of the probability of acceptance by 

developing a simple model of the decision to enroll in the CRP where the only decision 

variable is the rental rate at which to enroll and the landowner is endowed with a fixed 

provision of conservation services from the land.  Optimality and comparative statics results 

are derived and discussed.  Following this, the more complex decision involving a 

simultaneously chosen rental rate and provision of conservation services is presented. 
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4.3.1. Simple case: Exogenous and fixed conservation services 

Assume that a landowner maximizes his expected return on a parcel of land that is currently 

either in an agriculturally-productive use (but eligible for the CRP) or enrolled in the CRP 

but can be returned to production if a future offer is rejected or not made.6  Assume further 

that each landowner’s parcel will produce a known and fixed level of conservation per acre 

( )N .  The landowner must decide whether to submit an offer to enroll in the CRP based on 

his expectations of the net return from agricultural production (the alternative to enrolling) 

and the expected return to participating in the CRP. 7  Landowners know that an EBI is used 

to assign points to each offer.  An offer’s total EBI score is additive and separable in its non-

cost and cost components and is given by:8 

(4.1)  ( , )    r NEBI r N r Nβ β= + , where 0rβ ≤ , 0.Nβ ≥  

 Equation (4.1) characterizes how an offer is scored.  In practice, the landowner knows 

,r Nβ and N  but does not know how the offered rental rate is scored, indicated by Nβ , and 

therefore cannot know his total EBI score.  Further, he does not know the EBI scores of all 

other offers against which his offer competes and he does not know the cut-off EBI.   Thus, 

                                                            
6 Eligibility requirements have historically required that the land have been cropped in a majority of the 

preceding years or that the parcel currently be enrolled with an expiring CRP contract. 
7 The assumption going forward is that the landowner formulates his expectations about both the pecuniary and 

non-pecuniary returns from agricultural production accounting for things such as the input and output price 

expectations, long-range farm management goals, and the option-value retained if no contract is made. 
8 This is not an assumption; it reflects the true application of the EBI in that the EBI is separable and additive in 

the cost and non-cost components. Further, the cost-component is linear in the rental rate. 
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when making an offer, the landowner bases his decisions on his subjective probability of 

acceptance, which can be expressed as a function of his EBI score: 

(4.2)  [ ]( , ) ( , ) ,P r N F EBI r N≡   

where F is assumed to be the cumulative distribution function of a normally distributed 

random variable.  That the landowner’s probability of acceptance is subjective reflects that 

there is uncertainty.  Even if the landowner knows his total EBI score, he does not know the 

EBI scores of the other competing offers nor does he know the cut-off EBI score.  Regardless 

of the source, (.)F in (4.2) represents this uncertainty. 

 

4.3.1.1. Participation condition 

Before an offer is submitted, the landowner makes a first-stage decision wherein the net 

returns from the two land-use options are compared.  Submitting an offer to enroll in the 

CRP yields, with probability, ( , )P r N , a fixed per-acre net return of ( )CRPR r b N≡ + where b

is the net, non-pecuniary per-acre benefit to enrolling.  Non-pecuniary benefits are a function 

of N and include the expected increase in future on-farm productivity and measures of the 

private net benefits associated with conservation and open space amenities that result from 

enrolling land in the CRP.  These benefits are assumed to be net of the enrollment and 

practice-installation costs.  If the landowner chooses to not participate he receives a known, 

fixed net return per acre from production, ,YR which accounts for the per-acre income and 

costs associated with agricultural production.  The landowner will choose not to make an 

offer if this certain return exceeds the expected return from being accepted into the CRP.  
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The landowner’s choice of rental rate is restricted by the program’s rules to be no more than 

the maximum soil-specific rental rate set by the FSA, denoted msrr .  Therefore, the 

following “participation condition” must hold for each landowner who submits an offer to 

enroll in the program: 

(4.3a)  There exists s.t. ( ) .Yr msrr r b N R≤ + ≥   

This implies that 

(4.3b)  0  . .  .CRP YR R s t r msrr− ≥ ≤   

The participation condition says that the net value of enrollment if the offer is accepted (the 

“accepted” state) must be greater than or equal to the net value of production if the offer is 

rejected (the “not accepted” state).  Because the landowner can receive with certainty the net 

return from production, YR , in the “not accepted” state, an offer is observed only if the net 

return from production is less than the net return in the “accepted” state, CRPR , at a rental rate 

that satisfies the maximum soil-specific rental rate restriction.  This is an important condition 

that follows throughout the analysis and has implications for the comparative static results 

and optimization. 

 

4.3.1.2. Optimal rental rate choice 

Given that the participation condition is satisfied, the choice of r solves: 

(4.4a)  [ ] [ ]{ }max ( , )  ( )) ( , )( 1 Y

r
ER F EBI r N r b N F EBI r N R= + + − ,          

or using the definition in (4.2), 
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(4.4b)  { }max ( , ) 1 ( , )CRP Y

r
ER P r N R P r N R= + − .  

Assuming an interior solution, the first-order condition for (4.4a) produces the following 

identity: 

(4.5)  
  *

0
r r

ER
r =

∂
≡

∂
,  

which implies 

(4.6a)  ( ) [ ]*' ( , ) 0,CRP Y
rF R R F EBI r Nβ − + ≡  

or 

(4.6b)  [ ] ( )*( , ) CRP Y
rF EBI r N F R Rβ= ′− − . 

The optimality condition (4.6b) expresses the equality of the marginal benefit (MB) and 

marginal cost (MC) for a change in the rental rate, each given by: 

(4.7)  [ ]( , )MB F EBI r N≡    

and 

(4.8)  ( )*CRP Y
rMC F R Rβ′≡ − − . 

The marginal benefit of increasing the rental rate is the increase in the expected return from 

participating – the contribution to the expected value function from an increase in payments 

in the accepted state.  An increase in the rental rate offered increases the expected return by 

one dollar for each dollar increase in r  times the probability of being accepted, 

[ ( , )]F EBI r N .  The marginal cost of increasing the rental rate reflects the negative 

relationship between r and the EBI.  An increase in the rental rate reduces the EBI by a 
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factor of rβ and a lower EBI carries a lower probability of acceptance.  Thus, the marginal 

cost of increasing the rental rate is the reduction in the probability of acceptance times the net 

return to enrollment over production.  Optimization implies that a landowner will raise his 

rental rate to the point at which the marginal benefit of doing so is just equal to the marginal 

cost.  It is feasible that the rental rate at which the MB=MC condition in (4.6b) is satisfied is 

greater than the maximum rental rate and so the landowner may be forced to accept the 

maximum soil rental rate, .msrr   In this case, participation is not ruled out so long as the 

maximum rental rate satisfies the participation criterion. 

 The second-order condition (SOC) for maximization, evaluated at the optimal choice 

value is: 

(4.9a)  
2

2
  *

0
r r

ER
r =

∂
≤

∂
,  

which implies 

(4.9b)  ( )2 * 2 0CRP Y
r rR RF Fβ β− ≤′′ ′+ , where [ ]2

2

( , )F EBI r N
F

EBI
∂

′′ ≡
∂

. 

Rearranging (4.9b), the SOC can be expressed as a ratio of the second- and first-derivatives 

of the distribution function: 

(4.10)  
( )*

2
CRP Y

r

F
F R Rβ
′′
< −

′ −
. 

 The condition in (4.10) places a restriction on the sign and slope, at the optimum, of 

the distribution of the probability of acceptance.  It requires that the ratio of the derivative of 

the PDF and the PDF be less than the positive value given on the right-hand side of the 
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inequality in 4.10.  Figure 4.2 illustrates the standard normal PDF ( )F ′ in Panel A, its partial 

derivative ( )F′′  in Panel B and the ratio of the two, F
F

′′

′
, in Panel C.  In the case of a 

normally-distributed variable, the derivative of the PDF, F ′′ , can be positive or negative and, 

therefore, so can be F
F

′′

′
.  This permits an appealing characterization:  an increase in a 

landowner’s EBI score increases the probability of acceptance but incremental increases in 

his EBI contribute to the probability of acceptance in a non-linear way that is dependent upon 

the magnitude of the EBI score.  That is, the marginal increase in the probability of 

acceptance is not the same at all values of the EBI for an individual nor is it the same for all 

individuals at a single EBI because of the subjective nature of each individual’s 

determination of their probability of acceptance.  This will be useful when considering the 

comparative static adjustment of the rental rate. 

 

4.3.1.3. Comparative static effect 

The purpose of this section is to understand a landowner’s offer behavior when provided an 

exogenous increase in his EBI.  Specifically, when the landowner’s only choice variable is 

the offered rental rate, I am interested in the conditions in which conservation priority area 

(CPA) designations, which are fixed and exogenous attributes, have an identifiable effect on  
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Figure 4.2.  Functions of the standard normal distribution 
 

a landowner’s choice of rental rate.  The adjustment of r∗ due to a change in N is expressed 

by the total differential of the FOC in (4.6a), which implies: 

(4.11)  
( )

( )
*

2 * 2 '

CRP Y
r N N

CRP Y
r r

F R R Fdr
dN F R R F

β β β

β β

∗ ′′ ′− +
−

′′ − +
= . 

The adjustment of the rental rate due to a change in N depends on both the cost and non-cost 

components of the EBI as well as the effect of a change in N  has on the offer’s probability of 

acceptance.  By the second-order condition for a maximum in (4.9b), the denominator is 
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negative.  Therefore, the sign of the comparative static is the sign of the numerator, which 

can be positive or negative (see Figure 4.2).  The numerator’s sign – and therefore the rental 

rate adjustment – depends on the landowner’s evaluation of where in the distribution his offer 

lies.  Rearranging the numerator, 

(4.12)  
( )*

1
CRP Y

r

F
F R Rβ

= −
′′
′ −

, 

is the point at which the numerator in (4.11) is zero and thus where the comparative static 

result is also zero.  The right-hand side of the equality in (4.12) is always positive; therefore, 

non-responsiveness in r∗ to a change in N occurs where F ′′ is positive.  The point at which 

this occurs differs for each landowner because of the subjectivity involved in identifying rβ

and, even if that was known, because the net expected returns from enrollment and 

production are not the same for each landowner.  If a landowner believes his offer lies in the 

distribution at a point where F
F

′′

′
is less than (more negative than) the positive value on the 

right-hand side of (4.12), then his response to an increase in N is a reduction in the rental 

rate.   Conversely, if F
F

′′

′
is greater than ( )*

1
CRP Y

r R Rβ
−

−
 he will increase his offered rental rate. 

 To illustrate that a landowner’s placement in the distribution matters to his decisions, 

consider Figure 4.3 which depicts again the ratio F
F

′′

′
.  Suppose a landowner perceives his 

offer to be in a somewhat narrow part of the distribution where, for example, F ′and F ′′ are 
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both positive and F ′′ is positively sloped (refer to Figure 4.2) – like at point such as 0L in 

Figure 4.3.  A reduction in his offered rental increase his EBI score such that he moves to 1L , 

where 1 0L L> .  Suppose, instead, that the landowner perceived himself to be at a point such 

as 0M where F ′and F ′′ are still both positive but where F ′′ is negatively sloped.  A reduction 

in his rental rate increases his EBI score and moves him to 1M , where 1 0M  > M  and 

1 0 1 0M M  = L L− − .  The increase in his probability of acceptance from the reduction in the 

rental rate is perceived to be relatively larger in moving from 0M to 1M than when moving 

from 0L to 1L .  The difference the landowner perceives in the two scenarios is due to the 

“thickness” of the distribution.  An increase in his EBI in a less thick portion of the 

distribution only increases his ranking amongst the other offers by a small amount, which 

means his probability of acceptance has not improved that much, whereas in a thicker part of 

the distribution his offer jumps ahead of more offers which implies a larger marginal increase 

in his probability of acceptance. 
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Figure 4.3.  The change in the probability of acceptance from a decrease in  
the rental rate depends on the offer’s placement in the distribution 

 
 
 
  

 The comparative static outcome depends on F
F

′′

′
, which is comprehensive in that it 

includes the benefits and costs (in terms of the probability of acceptance) associated with 

changes in N and r .  The marginal cost of the rental rate is another opportunity to use the 

information from a second-order condition to characterize a landowner’s adjustment of his 

rental rate due to an exogenous change in his parcel’s provision of conservation services, N .  

Partially differentiating the MC function with respect to the rental rate it is shown that the 

F
F
′′
′

 M0  M1 EBI  L1 L0 

 

0 



216 

MC function, too, depends on a landowner’s subjective evaluation of his probability of 

acceptance and is given by: 

(4.13)  
( )*

1 .
CRP Y

r

F
F R Rβ
′′
= −

′ −
  

This is precisely the expression in (4.12), which provides the conditions under which the 

comparative static result will be positive or negative.  Therefore, the landowner’s optimal 

rental rate response to a change in his parcel’s fixed provision of conservation services 

depends on the MC function of a change in the rental rate.  Specifically, if the MC of a 

change in the rental rate is increasing, an increase in the rental rate reduces the expected 

return because the reduction in the probability of acceptance offsets the increase in the 

payout in the accepted state.  Conversely, if MC is decreasing in the rental rate, an increase in 

r reduces the probability of acceptance but the expected return is higher.   

 One might imagine a marginal cost function of the rental rate, such as is shown in 

Figure 4.4.  In this depiction, there is a range of rental rates over which the landowner 

identifies there to be a declining marginal cost associated with raising the rental rate and 

range over which marginal costs are increasing.  The minimum of the MC function is labeled 

z and identifies the point at which it is unchanged in the rental rate, the same condition 

identified in (4.12) and in the comparative static result in (4.13). 

 

4.3.1.4. Empirical prediction from the simple model 

Figure 4.5 ties together the theoretical implications of the model given by the comparative 

static results.  The SOC in (4.10) requires that the landowner choose a rental rate such that 
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his expected total EBI is greater than or equal to some value, denoted w  in Figure 4.5.9  The 

point labeled z identifies the condition where the MC for a change in the rental rate is at a 

minimum. This corresponds to point labeled z in Figure 4.4 and also to (4.12) where the 

comparative static adjustment of the rental rate is zero.   

 If the landowner receiving the exogenous endowment of conservation services (an 

increase in the non-cost component of his EBI) evaluates his offer and perceives his relative 

position to be in the set of [ , )w z then his optimal response is to increase the offered rental 

rate.  In this range, an increase in the rental rate reduces his probability of acceptance and 

therefore his expected returns from enrolling.  However, the positive effect an increased 

stream of income from a higher rental rate has on the expected returns to enrolling is 

offsetting and the net effect is an increase in the expected return.  If this type of adjustment 

occurs, we can presume that the landowner perceived his offer to be in a “less thick” portion 

of the distribution of all offers such that a decrease in his rental rate would not push his offer 

ahead of enough others (increase his probability of acceptance ) to offset the loss in income. 

 

 

 

 

                                                            
9 The SOC condition, by construction, requires that the landowner choose a rental rate such that the marginal 

benefit from an increase in the rental rate is less than or equal to the marginal cost.  If this does not hold, the 

landowner is not at an optimum because an increase in the rental rate adds more to benefits than to costs so the 

landlord would continue to raise the rental rate until a point such as w  is reached. 
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Figure 4.4.  The MC function of the offered rental rate 
 
 
 

 

 

 

 

 

 

 

 

 

Figure 4.5.  Dependency of the comparative static adjustment 
of the optimal rental rate on the MC function 
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 For other landowners – those that perceive their location in the distribution of other 

offers to be somewhere to the right of z in Figure 4.5 and where the MC of increasing the 

rental rate is increasing – the theoretical results suggest that an exogenous increase in the 

fixed conservation endowment will be met with a reduction in r .  These landowners are in a 

“thick” portion of the distribution; a decrease in their rental rate reduces the stream of income 

from enrollment; however, this is offset by an increase in their probability of acceptance 

(their offer moves ahead of others in the distribution), a net increase in their expected returns 

to participating.   

 There is an important anomaly suggested by the theoretical results: landowners with a 

very high probability of acceptance will reduce the rental rate when faced with an exogenous 

increase in N .  That dr
dN

∗

is negative for a group of landowners who fall in the “thick” portion 

of the probability density function (in the neighborhood of the mean) is not problematic.  

That this result holds for a group of landowners whose probability of acceptance is so high 

that, in practice, we expect 0dr
dN

∗

> , is.  Table 4.1 summarizes the comparative static results. 

This section considered the “simple case” in which a landowner maximizes, with one 

choice variable, his expected return to participating in the CRP.  The bottom line result is that 

the adjustment of the rental rate due to exogenous changes in N varies by landowner and 

depends on the landowner’s evaluation of his offer’s placement in the distribution.  Two 

testable hypotheses that tie the theoretical results to potentially interesting policy 

implications are:  1) landowners adjust their rental rates due to exogenous changes in 
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program scoring rules that increase their probability of acceptance, and 2) the adjustment in 

the rental rate is not the same for all landowners and can be positively or negatively related to 

the exogenous change in the probability of acceptance, depending in known ways on where 

potential enrollees perceive their EBI scores to lie in the distribution of the population of EBI 

scores. 

 

 

Table 4.1.  Comparative Static Components in the Simple Case 

Relative Position 
F
F
′′
′

 rMC
r

∂
∂

 
*dr

dN
 

w EBI z≤ <  ( )*

2
CRP Y

r

F
F R Rβ
′′
≤ −

′ −
 < 0 > 0 

EBI z=  ( )*

1
CRP Y

r

F
F R Rβ
′′
= −

′ −
 = 0 = 0 

z EBI<  ( )*

1
CRP Y

r

F
F R Rβ
′′
< −

′ −
 > 0 < 0 

   

 
 
4.3.2.  The less simple case:  Conservation as an endogenous  

choice variable 

In practice, a landowner prepares an offer to enroll agricultural land into the CRP and 

chooses simultaneously the type and level of conservation services to provide and the rental 

rate at which to provide them.  The decision accounts for the costs of producing conservation 
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services (installing and maintaining the CPs), the rent and other benefits received from 

enrollment, as well as the forgone net returns of agricultural production on the land.  In the 

previous section the landowner’s decision was restricted to the choice of a rental rate and he 

took as fixed the level of conservation services his parcel could provide.  Here that restriction 

is relaxed and the optimization problem is considered under the more realistic situation 

where a parcel’s total conservation provision is determined by two components:  an 

exogenously-determined level of conservation benefits owed to the land’s inherent physical 

characteristics (soil type, slope, proximity to surface-level and below-surface water sources, 

proximity to population-dense areas, location within a conservation priority area, etc.) and an 

endogenous component, the environmental benefits associated with the installation of 

conservation practices that depend on a landowner’s choice of effort.   

Consider the follow representation of the EBI points an offer will receive: 

(4.14)  [ ]( , , ) r N EEBI r N E F r N Eβ β β= + +  where 0rβ ≤ , 0Nβ ≥ , and 0.Eβ ≥ 10  

The points exogenous to the landowner’s choices are denoted N  and the endogenously-

determined points (the installation of conservation practices) are denoted E  for “effort.”  As 

in the simple case, the offered rental rate, r , is also a factor.  The total EBI of the offer is the 

sum of the non-cost and cost components and is decreasing in the rental rate and increasing 

in both the exogenous and endogenous conservation services. 

                                                            
10 Equation 4.14 indicates the EBI is additive and separable in all three scoring components.  While the EBI is 

additive and separable in the non-cost and cost components, it is not strictly separable in the non-cost 

components.  That is, the effect of “effort” on the EBI score may depend on the parcel’s characteristics.  The 

assumption is maintained for now but the implications of relaxing this assumption deserve attention.   
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 The landowner’s probability of acceptance, which depends on the EBI, is given by: 

(4.15)  [ ]( , , ) ( , , ) ,P r N E F EBI r N E≡   

where F is the cumulative distribution function.   

 

4.3.2.1. Participation condition 

The production of non-fixed conservation services ( )E  and the fixed level of conservation 

( )N  provided from a parcel have implications for the enrollment benefits and costs if the 

offer is accepted.  The non-pecuniary net benefits to enrollment in the CRP, ( , )b E N , depend 

on both components of conservation and can be negative as they are net of the costs 

associated with each.  These net benefits are monotonically increasing in N and may be 

increasing or decreasing in E  due to the costs of effort.11  The assumption of a first-stage 

decision criterion from the simple case follows through here is well and the participation 

condition is: 

(4.16a)  There exists s.t. ( , ) ,Yr msrr r b N E R≤ + ≥   

which implies that  

(4.16b)  0  . .  .CRP YR R s t r msrr− ≥ ≤   

 

 

                                                            
11 Landowners may derive utility from the effort itself as well as the result of the effort.  However, effort is also 

costly so we can imagine a situation where the net benefits of effort can be positive or negative, depending on 

the landowner’s utility function and costs.   
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4.3.2.2. Optimal rental rate and effort choices 

The landowner’s expected return from enrollment in the CRP is maximized over his choices 

of rand E given his parcel’s exogenous provision, N : 

(4.17)  [ ] [ ]{ }
,

max ( , , )  ( , ) ( , , )( ) 1 Y

r E
ER F EBI r N E r b N E F EBI r N E R= + + − . 

The first-order conditions (FOCs) evaluated at the optimum produce the following identities: 

(4.18a)  
  

0
r r

ER
r ∗=

∂
≡

∂
, which implies  

(4.18b)  ( )*

( , , ) 0CRP Y
rF R R F EBI r N Eβ ∗ ∗′ ⎡ ⎤− + ≡⎣ ⎦  

and 

(4.19a)  
  

0,
E E

ER
E ∗=

∂
≡

∂
 which implies 

(4.19b)  ( ) ( , )( , , ) 0CRP Y
E

b N EF R R F EBI r N E
E

β
∗

∗
∗ ∗ ∂′ ⎡ ⎤− + ⎣ ⎦ ∂

≡ . 

A rearrangement of (4.19b) and use of the participation condition (4.16b) implies: 

(4.20)  ( )( , ) 0CRP Y
E

b N E F R R
E F

β
∗

∗ ′∂
− ≤

∂
≡ − , 

which shows that the optimal choice of effort will occur where the non-pecuniary net benefits 

are decreasing in effort.  The FOCs equate the marginal benefits and costs for each of the 

choice variables.  The marginal benefit and cost associated with a change in the rental rate 

are: 

(4.21a)  * * ( , , ) ,rMB F EBI r N E⎡ ⎤= ⎣ ⎦ and 
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(4.21b)  ( )CRP Y
r rMC F R Rβ

∗

′= − − . 

The marginal benefit and cost of effort are: 

(4.22a)  ( ) ,CRP Y
E EMB F R Rβ

∗

′= −  and 

(4.22b)  * * ( , )( , , ) .E
b N EMC F EBI r N E

E

∗∂⎡ ⎤= − ⎣ ⎦ ∂
 

 The intuition behind the marginal benefits and costs associated with a change in the 

rental rate does not change from the simple case in the previous section.  The marginal 

benefit of an increase in effort is the product of the expected increase in the acceptance 

probability, EF β′ , and the difference between net returns in the “accepted” and “not-

accepted” states at the optimum, .CRP YR R
∗

−  The marginal cost of increasing effort is less 

transparent and derives from the non-pecuniary net benefits.  Non-pecuniary net benefits are 

the benefits associated with the provision of the fixed and endogenous conservation services 

minus the costs of providing them.  Previously it was stated that non-pecuniary net benefits 

can be negative, implying that at some point, the cost of additional effort exceeds the total 

non-pecuniary benefits.   The marginal cost of effort is the product of the probability that the 

offer will be accepted and the change in net non-pecuniary benefits that results if the offer is 

accepted. 

 The three second-order conditions evaluated at the optimal choice values are given 

here.  For the rental rate choice: 

(4.23a)  
2

2
  

0,
r r

ER
r ∗=

∂
<

∂
which implies 
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(4.23b)  ( )2 2 0,CRP Y
r rF R R Fβ β

∗

′′ ′− + <  and further implies that          

(4.23c)  
( )

2
CRP Y

r

F
F R Rβ

∗

′′
< −

′ −
. 

For the choice of effort: 

(4.24a)  
2

2
  

0,
E E

ER
E ∗=

∂
<

∂
 which implies             

(4.24b)  ( )
2

2 * *
2

( , ) ( , )2 ( , , ) 0CRP Y
E E

b N E b N EF R R F F EBI r N E
E E

β β
∗

∗ ∗∂ ∂′′ ′ ⎡ ⎤− + + <⎣ ⎦∂ ∂
, 

and, letting 
2

*
2

  

,rr
r r

ERER
r ∗=

∂
≡

∂
 

2
*

2
 

EE
E E

ERER
E ∗=

∂
≡

∂
and, by Young’s Theorem, 

2
* *

,

,rE Er
r r E E

ERER ER
r E ∗ ∗= =

∂
= ≡

∂ ∂
 

(4.25)  2 0.rr EE rEER ER ER∗ ∗ ∗− ≥   

 The SOC in (4.23a) places a restriction on the sign and slope of F ′ such that the ratio 

of F ′′ and F ′ is less than the positive number given to the right of the inequality in (4.23c) 

but F′′ cannot be signed.  From the SOC for the choice of effort (4.24b), there are two 

components with ambiguous signs: F ′′ and 
2

2

( , )b N E
E

∗∂
∂

, the second derivative of the benefits 

function.  Finally, the condition in (4.25) is the usual requirement that the squared cross 

effect be smaller in absolute value than the product of the own second partial effects of the 

rental rate and effort level on expected returns.  
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 The SOCs in (4.23b) and (4.24b) can be equated to each other, and, in conjunction 

with the FOCs, yield an important condition on the landowner’s choice of the rental rate and 

level of effort: 

(4.26a)  
( ) ( )

,

( , )
1

CRP Y CRP Y
r E

b N E
E

R R R Rβ β
∗ ∗

∗

−

∂
∂= −

− −
  

which further reduces to, 

(4.26b)  ) .( ,E

r

b N E
E

β
β

∗

=
∂

∂
 

This is the landowner’s expected-return maximizing rule for choosing a rental rate and effort 

toward the conservation installation(s).  Simply put, (4.26b) is a separability result, implying 

that effort and the rental rate are recursive:  effort is supplied such that the marginal net non-

pecuniary benefit of effort is equal to the ratio of the marginal effects of effort and the rental 

rate on the EBI.  The choice of effort is independent of the landowner’s optimal rental rate 

and of the EBI; it depends only on the parameters set by program administrators ( ,Eβ rβ ) and 

the landowner’s own preferences for providing conservation.  

 The theoretical model identifies an outcome that one might expect:  the larger is Eβ

relative to the landowner’s expectation of rβ  the more effort will be supplied.  The tidy 

implication of (4.26b) is that the dependence of the optimal rental rate from the simple model 

follows through here as well:  a landowner’s optimal rental rate is dependent upon his 

probability of acceptance (total EBI).  Thus, to the extent that his probability of acceptance is 

affected by effort, his rental rate decision is effort-dependent as well. 
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 Given (4.26b), the third SOC (4.25) is reduced to: 

(4.27)  ( )
2

2
2

( , ) 2 0.CRP Y
E r

b N E F F R R F
E

β β
∗

∗∂ ⎡ ⎤′′ ′− + >⎣ ⎦∂
 

By (4.23b) the term inside the brackets above is negative so the curvature of the net non-

pecuniary benefits function, at the optimum, is such that benefits are concave in effort:  

2
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( , ) 0.b N E
E

∗∂
≤

∂
  This result can be used in the SOC in (4.25b), rewritten:  
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This is analogous to the simple case optimality condition in (4.10) where the optimum is 

characterized in terms of the ratio of the second- and first-derivatives of the probability 

function.  It reiterates the point made in the simple case that the optimum occurs where F
F
′′
′

is 

less than the positive number to the right of the inequality in (4.28). 

 

4.3.2.3. Comparative static effects 

Comparative static results are derived from the FOCs to identify the effects on the optimal 

choice variables r∗ and E ∗ due to changes in the fixed parameter .N   The motivation for 

understanding these effects is to identify whether and to what extent an exogenous change to 

a parcel’s fixed conservation provisions influences the optimal rental rate and effort choices.  

Total differentiation of (4.23b) and (4.24b) can be written in the following equation system: 
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, the above system is solved for the equations: 

(4.30)  ( )1 ,
det( ) EE rN rE EN

dr ER ER ER ER
dN A

∗
∗ ∗ ∗ ∗= − ⋅ − ⋅  and 

(4.31)  ( )1 .
det( ) rr EN rE rN

dE ER ER ER ER
dN A

∗
∗ ∗ ∗ ∗= − ⋅ − ⋅  

By the properties of maximization (negative semi-definiteness of the Hessian of partial 

derivatives), det( )A is guaranteed to be positive so the sign of the comparative static effects 

in (4.30) and (4.31) are determined by the signs and sizes of the cross partial effects inside 

the parentheses.  It can be shown that the comparative static equations reduce to the 

following expressions: 

(4.32)  ,rN rE

rr

ER ERdr
dN ER

∗ ∗∗

∗

−
= −  and               

(4.33)  1.dE
dN

∗

= −  

 

4.3.2.3a. Empirical implications of the rental rate adjustment 

Equation (4.32) shows that the rental-rate response to a change in the exogenous 

conservation a parcel provides is determined by the relative size and sign of the second-
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partial cross-effects of N and .E 12  Further, since by (4.23a) 0rrER ∗ < , the adjustment of r

for an increase in N will be the same as sign of the numerator in 3.26.  The numerator of 

(4.32) reduces to: 

(4.34)  ( ) ( ) ( , ) ( , ) .CRP Y
N E r r

b N E b N EF R R F F
N E

β β β β
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Setting the numerator of (4.32) to zero:   

(4.35)  
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From (4.35) an empirical prediction from the theoretical model can be formed.  If the 

landowner perceives his offer, relative to others, to be such that (4.35) holds, there will be no 

adjustment in r , much like point z in Figure 4.5.  If the landowner’s offer is to the “left” of 

this point the adjustment of his rental rate will be positive and if he is to the “right” of this 

point his optimal rental rate is expected to decrease. 

 Just as in the simple case, additional information regarding the comparative static 

adjustment is identified by incorporating the marginal effects for the FOCs.  Consider an 

equivalent expression for (4.34) derived using the MB and MC equations in (4.21b) and 

(4.22b):  

                                                            
12 Thus, if the marginal expected net return to participating in the CRP from a change in the rental rate is convex 

in the fixed endowment of conservation services ( 0rNER∗ ≥ ) and is concave in effort or less convex than the 

fixed conservation services ( 0,rE rE rNER ER ER∗ ∗ ∗≤ < ), then 
dr
dN

∗

is guaranteed to be positive.   
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The marginal benefit of the rental rate is decreasing in r  at the optimum, 0rMB
r

∂

∂
≤ , so the 

first term is negative.  Therefore, the adjustment of the optimal rental rate depends on the 

relative sizes of Eβ and Nβ  and also on the marginal cost function of the rental rate. 

 

4.3.2.3b. Empirical implications of the effort adjustment 

The result in (4.33) suggests that the landowner’s adjustment of E∗ in response to a change in 

N is inversely related to the change in N .  Further, this adjustment is simply a one-to-one 

replacement of endogenous effort with the fixed conservation provision.  Landowners 

perceive the fixed conservation services associated with the physical characteristics of their 

land and endogenously provided conservation services to be perfect substitutes in the 

formulation of their subjective expectations of the returns to participating in the CRP, even 

when the incremental effects on the EBI score to increasing N and E ( Nβ and Eβ ) are not 

one-for-one. The policy implications of this theoretical finding are interesting but care should 

be taken in application, recognizing that the result is based on an assumption of separability 

in the two provisions of conservation services (fixed/exogenous and endogenous) and their 

subsequent effect on the non-cost EBI score. 
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4.3.2.4. Hypotheses and empirical predictions 

The theoretical results of the landowner’s expected maximization problem, when the 

landowner chooses his level of effort and rental rate, suggest that the optimal level of effort is 

chosen independently of the rental rate and that both the level of effort and rental rate are 

chosen such that the marginal net non-pecuniary benefits of effort are equal to the ratio of the 

marginal effects of effort and the rental rate on the EBI.   The theory further provides 

implications for the landowner’s adjustment of the rental rate and effort level when faced 

with an exogenous change in the fixed conservation provisions of his parcel.  The rental rate 

adjustment will be positive or negative depending on the landowner’s evaluation of where his 

offer is relative to others (think of the “thickness” of the distribution of all the offers); the 

adjustment in the level of effort is unambiguously inversely related to the change in N .  In 

the general-signup CRP, a ranking-factor characteristic that is exogenous to the landowner 

and one that also influences the landowner’s probability of acceptance is location.  Offers 

from a conservation priority area, which is a location attribute for which a parcel can earn 25 

additional EBI points, can be used to see if the theoretical predictions can be empirically 

verified.  The theoretical model leads to the following hypotheses: 

• Landowners condition their offered rental rate based on the perceived strength of their 

offer relative to other offers. 

• Conservation priority areas provide an additional “endowment” of points and an 

exogenous boost in the probability of acceptance of priority-area offers.  In response, 
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landowners adjust their optimal rental rate to maximize their expected return to 

participating. The response depends on the level of the EBI scores.   

• CPAs induce landowners to lower levels of effort-dependent conservation for parcels 

inside the CPA relative to the neighboring offers.  

• The effort provided by a landowner to increase the endogenous conservation EBI 

points in his offer is independent of the rental rate. 

  The implications of the theoretical model on landowners’ provision of conservation 

through effort (hypotheses three and four) are timely and policy-relevant; however, they are 

outside the scope of this investigation due to the qualitative nature of “effort” and data 

limitations.  The first two hypotheses are addressed empirically. Conservation priority areas, 

because of the designation they received in the EBI scoring mechanism, provide the 

opportunity to use a “natural experiment” approach to identify a specific and potentially 

important effect on the landowner’s offered rental rate. 

 

4.4.  Empirical testing:  CPAs as exogenous conservation 
  endowments 
   
In the expected value maximization problem, a landowner’s optimal offer is a jointly-

determined pairing of the rental rate and level of effort given his fixed endowment of land 

characteristics, which together affect the probability of acceptance via the EBI.  The 

theoretical model’s results imply that a landowner responds optimally to changes in his 

parcel’s fixed endowment by adjusting the offered rental rate and level of effort, the direction 
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and size of which depend on the landowner’s perceived probability of acceptance.  To the 

extent that the exogenously determined points an offer receives can be identified, variation in 

these provide an opportunity to observe the landowners’ offer behavior and draw inferences 

based on comparisons of the rental rates with and without the endowment. 

 This objective of the empirical section is to estimate a regression that directly tests the 

derived comparative static results.  To implement this, the EBI is decomposed into its 

exogenous and endogenous factors, the PP CPA eligibility criterion are discussed, and the 

offers data are summarized.   An empirical model is presented that permits a direct test of the 

hypotheses:  1) landowners condition their rental rates on their EBI score; 2) offers in the PP 

CPA have different rental rates, on average, than do comparable offers in the same CRD but 

outside the PP CPA, and 3) the marginal effect of an increase in the EBI score is different for 

PP CPA eligible and ineligible offers.   Least squares estimates are provided followed by a 

summary of the empirical results. 

 

4.4.1. Exogenous and endogenous components of the EBI 

In each general CRP signup since and including Signup 15 an offer has been scored by 

application of the EBI, which provides points based on the conservation cover a landowner 

proposes to install, its ability to convey benefits to the environment and wildlife – reduced 

soil, wind and water erosion and the effect on wildlife habitat or food – and the rent to be 

paid to the landowner.  An important determinant of the presumed benefits of an offer – 

whether in terms of improved water quality, air quality, protected wildlife, etc. – is the 
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proximity of the parcel to densely populated areas, primary surface water and groundwater 

areas, identified wildlife habitat, and other protected areas.  Table 4.2 provides for each 

signup the factors and sub-factors upon which an offer is scored and identifies them as 

location, cover, or parcel dependent.   For factors such as N1c, N1d, N2a and N6, the role of 

location in assigning points is transparent and points are determined solely by location.  In 

other sub-factors, location is important but points are also determined by parcel 

characteristics or cover selection. It is clear that location of the parcel plays a significant role 

in the awarding of points and, given the interdependence between cover and location in the 

EBI, also in the cover the landowner proposes to establish.  In this way, location is also a key 

determinant in the probability that an offer will be accepted. 

 One strategy for identifying whether there is an “endowment effect” in the rental rate 

or level of effort of general-signup offers is to isolate the EBI factors for which landowners 

receive points that are not jointly determined with the choice variables.  From Table 4.2, the 

likely candidates are factors N2, N3, N5 (only in signups 15, 16, 18 and 20), and N6.   The 

water quality and air quality benefits factors (N2 and N5) are dependent upon location as 

well as parcel characteristics and both of these are fixed and exogenous to the landowner in 

the decision time horizon.  However, there is relatively little variation in these factors for 

contracts within a county or even within grouping of counties.  The soil erosion benefit 

factor, N3 (also known as “on farm benefits”), is determined completely by the erodibility 

index of the predominant soils present in the parcel being offered.  The more highly erodible 

is the average soil type on the parcel, the higher will be the points awarded for this factor.   

Soil erodibility and the resulting factor score are certainly exogenous to the landowner in the 
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Table 4.2.  General Signup EBI Factors and Sub Factors 
EBI Factors Description Explanation Type(s) 15 16 18 20 26

N1 Wildlife Habitat Benefits N1 = (N1a/50) ∗ (N1a + N1b + N1c + N1d + N1e + N1f) † (0-100) (0-100) (0-100) (0-100) (0-100)†
N1a Cover Established Cover benefit Cover (0-50) (0-50) (0-50) (0-50) (0-50)
N1b Threatened/Endangered Species Cover benefit to identified species Cover, Location (0, 15) (0, 15) (0-15) (0-15) -
N1b Wildlife Enhancement Enhancement of wildlife-limiting 

acreage
Cover - - - - (0,5,20)

N1c Proximity to Wetlands Distance to semi- or permanently 
flooded wetlands (permanent water)

Location (0,5,10) (0,5,10) (0,5,10) (0,5,10) -

N1c Wildlife Priority Points for cover benefiting wildlife in 
high-priority wildlife areas

Cover, Location - - - - (0,30)

N1d Proximity to Other Protected Areas Distance to State, Federal or other 
protected habitat

Location (0,5,10) (0,5,10) (0,5,10) (0,5,10) -

N1e Contract Size Acreage size relative to state average - (0,2,5) (0,2,5) - - -
N1e Wildlife Enhancements Food plots and wetland restoration Cover - - (0,5) (0,5) -
N1f Upland/Wetland Ratio Score based on ratio of uplands to 

restored wetlands
Cover (0,1,5,10) (0,1,5,10) (0,1,5,10) (0,10) -

N2 Water Quality Benefits N2 = N2a + N2b + N2c + N2d (0-100) (0-100) (0-100) (0-100) (0-100)
N2a Water Quality Area Designations State priority areas or areas identified 

in state plans or Clean Water Act
Location (0,30) (0,30) (0,30) (0,30) (0,30)

N2b Groundwater Quality Soil leach index and population 
served by groundwater

Location, Parcel (0-20) (0-20) (0-20) (0-20) (0-25)

N2c Surfacewater Quality Sheet / rill index and population 
served by watershed surfacewater

Location, Parcel (0-40) (0-40) (0-40) (0-40) (0-45)

N2d Cropped Wetlands Enrolled under cropped wetland 
eligibility criterion

Parcel (0,10) (0,10) (0,10) (0,10) -

N3 On-Farm Benefits Uses higher of wind or water 
erodibility index

Parcel (0-100) (0-100) (0-100) (0-100) (0-100)

N4 Long-Term (Enduring) Benefits Likelihood that practice will persist 
beyond contract period (wetlands, 
trees) ‡

Cover (0-50) (0-50) (0-50)‡ (0-50)‡ (0-50)

N4a Cover Retention Cover - - (0-50) (0-50) -
N4b Enduring Benefits Cover, Location - - (0,5,10,25) (0,5,10,25) -

N5 Air Quality Benefits Uses downwind population 
calculation and wind erodibility 
index - zipcode specific)

Location, Parcel (0-25) (0-35) (0-35) (0-35) (0-45)

N5a Wind Erosion Based on climate, soil erodibility and 
population

Location, Parcel - (0-25) (0-25) (0-25) (0-25)

N5b WESL Based on whether soil type contains 
materials likely to be suspended in air

Parcel - (0,5) (0,5) (0,5) (0,5)

N5c Air Quality Zones Located in air quality zone and EI of 
soil

Location, Parcel - (0,5) (0,5) (0,5) (0,5)

N5d Carbon Sequestration Based on potential of cover to 
sequester carbon; no soil 
characteristics

Cover - - - - (3-10)

N6 Conservation Priority Area (CPA) Parcels in CPAs; must receive at least 
40% of the points available in the 
corresponding ranking factor

Location (0,25) (0,25) (0,25) (0,25) -

N7 Cost (0-200) 
a=190 
b=165

(0-150) 
a=125    
b=165

(0-150) 
a=125    
b=165

(0-150) 
a=125    
b=165

(0-150)    
a=125    
b=185

Cost Share Points for not requesting cost share 
assistance

- (0,10) (0,10) (0,10) (0,10) (0,10)

Below Maximum Rent Points for the rental rate below 
maximum SRR (up to $15 lower)

- - (0-15) (0-15) (0-15) (0-15)

Total N1-N6 Points Available (Non-Cost EBI) 400 410 410 410 395
Total N1-N7 Points Available (Non-Cost + Cost EBI) 600 560 560 560 545

Cut-Off EBI:  Contracts with EBIs equal to or great than this accepted for enrollment; lower EBIs were rejected 259 247 245 246 269

† In Signup 26, N1=N1a + N1b + N1c
‡ In Signup 18 and Signup 20, N4=N4a + N4b with a maximum of 50 points

Signup

Uses formula to convert offered rental rate (r):                                       
[a-(a/b*r)] + cost share points +below max points

 
 

short-term decision horizon and provide a means for controlling for factors that influence the 

rental rate. 
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 The remaining factor, N6, is the only factor that specifically identifies whether an 

offer’s parcel falls within a pre-determined boundary.  The N6 factor provided, in signups 15, 

16, 18 and 20, an additional 25 points for parcels located inside National- or State-designated 

conservation priority areas.  Five national CPAs have been established:  the Chesapeake Bay 

Region, the Great Lakes Region, the Long Island Sound Region, the Prairie Pothole Region 

and the Longleaf Pine Region.  Together these national priority areas cover 25 states, 

primarily in the eastern United States and in the upper Midwest and Eastern Plains.  State 

priority areas also receive priority-area eligibility for the CRP under some conditions and 

they can be located within or wholly outside of the national CPAs.   Because the N6 points 

are only available to landowners in certain regions, conservation priority areas provide a 

“natural experiment” in identifying whether and how a landowner’s offered rental rate 

responds respond to an exogenous endowment of an increase in their probability of being 

accepted into the program:  the empirical equivalent of the comparative static effect dr

dN

∗

.  

The N6 points are different than other exogenous points – the N2, N3 and N5 factor points, 

for example – in the sense that they otherwise have no implications for the landowner’s 

opportunity cost of enrolling.13  

 

 
                                                            
13 This is not to say that the provision of CPA points is without merit.  State and federal conservation 

committees have identified these priority areas as areas in which they believe the environmental benefits 

achieved via land retirement accrue to a greater degree than for lands outside these areas because of their 

sensitivity and susceptibility to environmental degradation.   
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4.4.2. Data and methods 

The comparative static effect is tested utilizing CRP offers data for land in and neighboring 

the Prairie Pothole National Conservation Priority Area.  The offered rental rates are 

compared in and outside of the Prairie Pothole CPA to determine whether there is evidence 

that offers that received the CPA points had higher or lower offered rental rates compared to 

offers not eligible for the priority area points.  The rental rate response will be positively 

related to the change in exogenous factors for those who perceive their EBI to be relatively 

low (in the thin part of the distribution) and negatively related for those who perceive that 

their offer is in a “thicker” part of the distribution (a relatively high EBI).  

 

4.4.2.1. Identifying the study area 

To test the hypothesis that there is a rental-rate response to an exogenous change in an offer’s 

EBI, contract-level CRP offers from the Prairie Pothole region for general signups 15, 16, 18, 

and 20 are examined.14  The Prairie Pothole region in the United States covers portions of 

Iowa, Minnesota, Montana, North Dakota and South Dakota. The shaded counties in Figure 

4.6 identify the CRP’s Prairie Pothole CPA.  In the Prairie Pothole CPA the priority of 

concern is in preserving the “potholes” left behind by glacial recessions.  In their natural 

state, the potholes are rich in plant and aquatic life and provide breeding, nesting, and 

migratory support to many species of waterfowl.  Additionally, they act as important aquatic 
                                                            
14 Signups after signup 20 are not utilized because, in those signups, the national and state conservation priority 

area points are lumped in with the other national ranking factors (N1 through N5), which makes determining 

priority-area eligibility less straightforward.   
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reserves and enhance drainage systems.  This CPA is chosen to use in the analysis because it 

is a nationally-designated CPA and because it overlaps with a substantial agricultural 

production region that historically has high participation in the CRP.   

 The offers data on which the analysis is based contain detailed information on the set 

of contracts offered for enrollment into the program, both accepted and rejected.  In 

particular, the data include the per-acre rental rate and number of acres offered, the EBI 

points received for each of the N-factors, soil characteristics such as soil survey 

identifications, maximum soil rental rates for the predominant three soil types on the parcel, 

and indicators of the parcel’s overall susceptibility to erosion.15  

 

4.4.2.1a. Crop reporting districts 

The estimation is conducted by comparing, for several crop reporting districts (CRDs), offers 

eligible for the Prairie Pothole CPA (PP CPA) N6 points to those ineligible.  CRDs are 

defined by the National Agricultural Statistics Service and each is a grouping of counties that 

are adjacent to each other and have common agricultural production characteristics.  The 

counties in a single CRD always lie within the same state and a district is small enough that 

we may be willing to assert that landowners within it face similar production economies and 

decisions.  Because the Prairie Pothole CPA is defined at the county level, CRDs can be 

                                                            
15 The soil characteristics captured in each signup differ.  In signups 15, 16, 18 the soil loss tolerance factor (T-

factor) is given, which measures the soil’s the maximum amount of erosion at which the quality of a soil as a 

medium for plant growth can be maintained.  The USLE “erosion before” index is observed in Signup 15 and 

the water erodibility index (EI) and wind EI are given for each parcel in signups 18 and 20.  No comparable soil 

characteristics are given for the 26th signup offers.   
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identified that include both PP-eligible and PP-ineligible counties.  Table 4.3 provides, for 

each CRD that overlaps with the PP CPA, the total number of counties in the CRD, the 

number of those that are PP CPA eligible, and whether the CRD will be used in the empirical 

estimation.  There are 27 CRDs that at least partially overlap with the PP CPA and, in those 

CRDs, 44 counties that are PP CPA eligible. A CRD is included in the estimation only if 

there are enough ineligible and eligible offers to compare; overall there are 13 CRDs in four 

states that have a sufficient number of eligible and ineligible offers.  Figure 4.6 identifies the 

PP-eligible counties (shaded) and ineligible counties for the CRDs that will be used in the 

estimation.  A detailed discussion of the criterion for identifying eligible offers follows. 

 

 

 

Figure 4.6.  Counties (shaded) in the Prairie Pothole National 
Conservation Priority Area 
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Table 4.3.  Counties and Crop Reporting Districts in the Prairie Pothole National CPA 

State CRD
Number of Counties 

in the PP CPA
Number of Counties   

in the CRD

Used in the 
Empirical 
Analysis†

IA 1910 9 12 Yes
IA 1920 11 11 No
IA 1940 5 12 Yes
IA 1950 10 12 Yes

Iowa Total 35 47

MN 2710 10 11 Yes
MN 2740 12 12 Yes
MN 2750 12 14 Yes
MN 2760 1 12 No
MN 2770 9 9 No
MN 2780 11 11 No

Minnesota Total 55 69

MT 3010 6 10 No
MT 3020 9 9 No
MT 3030 5 8 Yes
MT 3050 2 10 Yes

Montana Total 22 37

ND 3810 6 6 No
ND 3820 5 5 No
ND 3830 7 7 Yes
ND 3840 1 5 Yes
ND 3850 6 6 No
ND 3860 5 5 Yes
ND 3880 2 5 Yes
ND 3890 7 7 Yes

North Dakota Total 39 46

SD 4620 8 8 No
SD 4630 8 8 No
SD 4650 9 9 No
SD 4660 10 10 No
SD 4690 9 9 No

South Dakota Total 44 44

† CRDs with a sufficient number of Prairie Pothole CPA ineligible offers and eligible offers

that received the priority points are used in the estimation.  
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Figure 4.7.  Counties used in the empirical analysis 
 
 
 
 
4.4.2.1b. Offer eligibility 

When a landowner with a parcel inside a national or state priority area submits an offer to his 

local FSA office, the parcel’s characteristics are evaluated to determine whether the offer is 

eligible for the priority-area designation.  Here the distinction is made between an eligible 

county – which is determined by boundaries – and an eligible offer.  The eligibility criteria 

differ by CPA and depend on the goals of the priority area.  The landowner knows whether 

the N6 points are going to be applied before finalizing the offer.  In the Prairie Pothole, offer 

eligibility can be thought of as having two components: land type and conservation type.  

The “potholes” for which the CPA is named occur naturally throughout the Prairie Pothole 

region in a pockmarked fashion.  The implication of this is that even though an offer’s parcel 
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is within a PP-designated county, it may not have the characteristics necessary to qualify as a 

naturally-occurring pothole and therefore may not be eligible for the N6 factor points.  An 

eligible offer is one that is both within a Prairie Pothole CPA county and meets the land-type 

priority-area eligibility requirements.16 

 Table 4.4 identifies, for each signup and Prairie Pothole CRD, the total number of 

offers and acres and the number of eligible and ineligible offers and acres.  The data exhibit 

variability in the total number of offers by CRD over time and in the incidence of eligibility.  

North Dakota and South Dakota have consistently high numbers of offers and acres, as does 

CRD 2710 in Minnesota.  The offers in CRDs in South and North Dakota are predominantly 

eligible while the other states have a mixed predominance in eligibility across CRDs.  The 

proportion of eligible offers is approximately the same for any given CRD over time, 

particularly those used in the estimation. 

 A second criterion an offer must meet to receive priority area points is related to the 

conservation practice to be installed.  The N6 factor requires that the landowner’s offer must 

receive at least 40% of the total points available for the national factor (N-factor) that the 

priority area addresses.  The Prairie Pothole region is a wildlife and water priority area. 

Therefore, a landowner’s offer must receive at least 40 points in either the N1 (wildlife) or  

                                                            
16 An offer in a Prairie Pothole CPA eligible county but whose soil and parcel characteristics do not meet the 

CPA’s eligibility requirements is considered an ineligible offer for these purposes, as are the offers outside the 

priority-area county.  The contract data do not identify a parcel as “eligible” or “ineligible”; such designations 

were constructed by identifying contracts for which at least 50% of the parcel’s acreage offered was national 

conservation priority area acreage, a variable recorded in the data.  Errors in the qualifying-acreage value are 

assumed to be random.   
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Table 4.4.  Disposition of Offers In and Neighboring the Prairie Pothole National Conservation Priority Area 

State
Crop 

Reporting 
District

Offers Acres Offers
% of Total 

Offers Acres
% of Total 

Acres Offers
% of Total 

Offers Acres
% of Total 

Acres

# Eligible Offers 
that Received 

Points

% Eligible Offers 
that Received 

Points
IA 1910 1,455 60,532 438 30.1% 20,076 33.2% 1,017 69.9% 40,456 66.8% 721 70.9%
IA 1940 1,876 104,442 1,643 87.6% 98,329 94.1% 233 12.4% 6,113 5.9% 156 67.0%
IA 1950 2,123 78,665 1,224 57.7% 55,623 70.7% 899 42.3% 23,042 29.3% 547 60.8%

MN 2710 3,842 406,108 730 19.0% 52,579 12.9% 3,112 81.0% 353,529 87.1% 2,370 76.2%
MN 2740 3,719 204,145 77 2.1% 3,954 1.9% 3,642 97.9% 200,191 98.1% 2,909 79.9%
MN 2750 2,066 73,582 582 28.2% 19,558 26.6% 1,484 71.8% 54,024 73.4% 1,278 86.1%
MT 3030 3,601 707,012 931 25.9% 198,209 28.0% 2,670 74.1% 508,803 72.0% 2,092 78.4%
MT 3050 1,032 241,519 887 85.9% 214,539 88.8% 145 14.1% 26,979 11.2% 145 100.0%
ND 3830 3,102 336,431 484 15.6% 33,959 10.1% 2,618 84.4% 302,472 89.9% 2,508 95.8%
ND 3840 1,018 109,404 327 32.1% 33,977 31.1% 691 67.9% 75,427 68.9% 613 88.7%
ND 3860 879 85,122 38 4.3% 2,158 2.5% 841 95.7% 82,964 97.5% 837 99.5%
ND 3880 1,421 210,845 475 33.4% 65,323 31.0% 946 66.6% 145,522 69.0% 919 97.1%
ND 3890 2,421 275,463 174 7.2% 10,828 3.9% 2,247 92.8% 264,635 96.1% 2,113 94.0%

28,555 2,893,268 8,010 28.1% 809,111 28.0% 20,545 71.9% 2,084,158 72.0% 1,324 84.2%

State
Crop 

Reporting 
District

Offers Acres Offers
% of Total 

Offers Acres
% of Total 

Acres Offers
% of Total 

Offers Acres
% of Total 

Acres

# Eligible Offers 
that Received 

Points

% Eligible Offers 
that Received 

Points
IA 1910 1,022 30,959 223 21.8% 9,224 29.8% 799 78.2% 21,734 70.2% 680 85.1%
IA 1940 1,020 46,066 873 85.6% 43,293 94.0% 147 14.4% 2,773 6.0% 143 97.3%
IA 1950 1,371 41,537 753 54.9% 28,309 68.2% 618 45.1% 13,228 31.8% 551 89.2%

MN 2710 2,465 222,319 589 23.9% 35,710 16.1% 1,876 76.1% 186,609 83.9% 1,840 98.1%
MN 2740 2,009 90,141 31 1.5% 1,642 1.8% 1,978 98.5% 88,499 98.2% 1,910 96.6%
MN 2750 1,443 42,384 555 38.5% 19,018 44.9% 888 61.5% 23,366 55.1% 846 95.3%
MT 3030 2,191 383,679 599 27.3% 122,654 32.0% 1,592 72.7% 261,025 68.0% 1,353 85.0%
MT 3050 470 93,832 401 85.3% 82,213 87.6% 69 14.7% 11,619 12.4% 55 79.7%
ND 3830 1,900 195,065 268 14.1% 15,909 8.2% 1,632 85.9% 179,156 91.8% 1,568 96.1%
ND 3840 705 68,011 241 34.2% 25,516 37.5% 464 65.8% 42,495 62.5% 256 55.2%
ND 3860 886 87,062 38 4.3% 2,206 2.5% 848 95.7% 84,856 97.5% 836 98.6%
ND 3880 893 117,577 375 42.0% 46,712 39.7% 518 58.0% 70,865 60.3% 458 88.4%
ND 3890 1,323 131,135 43 3.3% 2,355 1.8% 1,280 96.7% 128,780 98.2% 1,223 95.5%

17,698 1,549,766 4,989 28.2% 434,760 28.1% 12,709 71.8% 1,115,007 71.9% 901 89.2%

Eligible for CPA Points

Eligible for CPA Points

Signup 15
Totals in CRD Ineligible for CPA Points

Signup 16
Totals in CRD Ineligible for CPA Points
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Table 4.4.  Continued 

State
Crop 

Reporting 
District

Offers Acres Offers
% of Total 

Offers Acres
% of Total 

Acres Offers
% of Total 

Offers Acres
% of Total 

Acres

# Eligible Offers 
that Received 

Points

% Eligible Offers 
that Received 

Points
IA 1910 504 15,649 130 25.8% 4,409 28.2% 374 74.2% 11,240 71.8% 335 89.6%
IA 1940 581 25,020 472 81.2% 22,939 91.7% 109 18.8% 2,082 8.3% 106 97.2%
IA 1950 778 21,734 418 53.7% 14,350 66.0% 360 46.3% 7,384 34.0% 340 94.4%

MN 2710 3,516 425,057 36 1.0% 1,939 0.5% 3,480 99.0% 423,118 99.5% 3,467 99.6%
MN 2740 1,025 42,787 32 3.1% 1,021 2.4% 993 96.9% 41,766 97.6% 960 96.7%
MN 2750 788 27,327 335 42.5% 11,484 42.0% 453 57.5% 15,844 58.0% 446 98.5%
MT 3030 1,682 297,689 436 25.9% 96,055 32.3% 1,246 74.1% 201,635 67.7% 1,201 96.4%
MT 3050 366 74,183 292 79.8% 58,287 78.6% 74 20.2% 15,896 21.4% 58 78.4%
ND 3830 1,443 133,694 213 14.8% 11,821 8.8% 1,230 85.2% 121,873 91.2% 1,212 98.5%
ND 3840 560 60,417 267 47.7% 30,764 50.9% 293 52.3% 29,653 49.1% 238 81.2%
ND 3860 902 86,655 38 4.2% 2,043 2.4% 864 95.8% 84,612 97.6% 862 99.8%
ND 3880 638 86,890 230 36.1% 32,784 37.7% 408 63.9% 54,105 62.3% 365 89.5%
ND 3890 1,499 162,280 28 1.9% 1,523 0.9% 1,471 98.1% 160,756 99.1% 1,418 96.4%

14,282 1,459,382 2,927 20.5% 289,419 19.8% 11,355 79.5% 1,169,963 80.2% 847 93.6%

State
Crop 

Reporting 
District

Offers Acres Offers
% of Total 

Offers Acres
% of Total 

Acres Offers
% of Total 

Offers Acres
% of Total 

Acres

# Eligible Offers 
that Received 

Points

% Eligible Offers 
that Received 

Points
IA 1910 387 11,000 87 22.5% 2,569 23.4% 300 77.5% 8,431 76.6% 288 96.0%
IA 1940 611 21,826 512 83.8% 19,401 88.9% 99 16.2% 2,425 11.1% 99 100.0%
IA 1950 679 17,709 336 49.5% 11,076 62.5% 343 50.5% 6,633 37.5% 336 98.0%

MN 2710 1,085 104,788 21 1.9% 1,187 1.1% 1,064 98.1% 103,600 98.9% 1,055 99.2%
MN 2740 794 30,630 19 2.4% 358 1.2% 775 97.6% 30,272 98.8% 743 95.9%
MN 2750 667 20,762 218 32.7% 7,232 34.8% 449 67.3% 13,530 65.2% 435 96.9%
MT 3030 488 90,506 132 27.0% 31,029 34.3% 356 73.0% 59,476 65.7% 349 98.0%
MT 3050 191 45,825 168 88.0% 41,371 90.3% 23 12.0% 4,454 9.7% 21 91.3%
ND 3830 582 49,150 50 8.6% 3,131 6.4% 532 91.4% 46,019 93.6% 519 97.6%
ND 3840 368 38,438 152 41.3% 17,721 46.1% 216 58.7% 20,718 53.9% 187 86.6%
ND 3860 344 26,952 27 7.8% 1,395 5.2% 317 92.2% 25,557 94.8% 305 96.2%
ND 3880 301 42,050 132 43.9% 19,588 46.6% 169 56.1% 22,462 53.4% 142 84.0%
ND 3890 492 45,807 27 5.5% 1,300 2.8% 465 94.5% 44,507 97.2% 451 97.0%

6,989 545,440 1,881 26.9% 157,358 28.8% 5,108 73.1% 388,082 71.2% 379 95.1%

Eligible for CPA Points

Eligible for CPA PointsTotals in CRD Ineligible for CPA Points

Signup 18
Totals in CRD Ineligible for CPA Points

Signup 20
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N2 (water) factors to receive the 25 priority-area points.  This criterion potentially makes 

endogenous a factor that has been, to this point, argued to be exogenous to the landowner.  

The details of this factor are explored in what follows. 

 

4.4.2.1c. Exogeneity of CPA points 

The previous section presented a reason that the N6 points are not exogenous to the 

landowner; however, the introduction of endogeneity into the CPA factor may not be 

significant.  Consider again Table 4.2, which provides the N factors and sub-factors of the 

EBI.  Historically, N1 (wildlife factor) has been worth 100 points, some of which were 

determined by the location and parcel characteristics (exogenous), the remaining depended 

on the cover choice (endogenous).  N2 (water) was also worth 100 points and was wholly 

exogenous to the landowner.  This implies that it is possible for a landowner to score nearly 

all the required 40% of the factor points regardless of the cover-type chosen.   

 The N6 factor points are endogenous if landowners of PP CPA offers put forth more 

effort (install conservation practices that earn more points) to gain the 25 additional CPA 

points.  Using this logic, landowners with ineligible parcels would not meet the N-factor 

point minimum with the same frequency because they lack the CPA incentive to do so.  

However, this is not observed in the data.  Table 4.5 (columns C and D) compare the 

incidence of offers meeting the N1 and N2 factor point minimums for offers eligible and 

ineligible for the priority area points.  With a few exceptions by CRD, ineligible offers 

achieve the minimum point requirement with approximately the same frequency as eligible 

offers.  Based on this, I propose that the N6 points are exogenous in practice and thus provide  
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Table 4.5.  Comparison of N-Factor Points Received by Prairie Pothole Eligibility Status 

A B C D A B C D

# Eligible Offers 
that Received 

Points

% Eligible Offers 
that Received 

Points

% of Eligible 
Offers with N-

factor Point 
Minimum

% of Ineligible 
Offers with N-

factor Point 
Minimum

# Eligible Offers 
that Received 

Points

% Eligible Offers 
that Received 

Points

% of Eligible 
Offers with N-

factor Point 
Minimum

% of Ineligible 
Offers with N-

factor Point 
Minimum

19 1910 721 70.9% 74.2% 36.3% 19 1910 680 85.1% 86.4% 79.8%
19 1940 156 67.0% 67.4% 33.8% 19 1940 143 97.3% 94.6% 93.6%
19 1950 547 60.8% 62.0% 52.1% 19 1950 551 89.2% 90.3% 97.2%
27 2710 2,370 76.2% 82.1% 85.8% 27 2710 1,840 98.1% 99.8% 99.8%
27 2740 2,909 79.9% 85.2% 80.5% 27 2740 1,910 96.6% 99.4% 100.0%
27 2750 1,278 86.1% 89.8% 84.5% 27 2750 846 95.3% 100.0% 99.8%
30 3030 2,092 78.4% 85.4% 74.7% 30 3030 1,353 85.0% 90.7% 89.8%
30 3050 145 100.0% 97.9% 85.8% 30 3050 55 79.7% 89.9% 78.6%
38 3830 2,508 95.8% 99.8% 99.2% 38 3830 1,568 96.1% 98.8% 94.8%
38 3840 613 88.7% 98.0% 98.2% 38 3840 256 55.2% 67.7% 72.6%
38 3860 837 99.5% 99.6% 92.1% 38 3860 836 98.6% 99.9% 92.1%
38 3880 919 97.1% 99.7% 89.3% 38 3880 458 88.4% 92.7% 87.7%
38 3890 2,113 94.0% 99.1% 97.1% 38 3890 1,223 95.5% 97.0% 93.0%

17,208 84.2% 87.7% 77.6% 11,719 89.2% 92.9% 90.7%

A B C D A B C D

# Eligible Offers 
that Received 

Points

% Eligible Offers 
that Received 

Points

% of Eligible 
Offers with N-

factor Point 
Minimum

% of Ineligible 
Offers with N-

factor Point 
Minimum

# Eligible Offers 
that Received 

Points

% Eligible Offers 
that Received 

Points

% of Eligible 
Offers with N-

factor Point 
Minimum

% of Ineligible 
Offers with N-

factor Point 
Minimum

19 1910† 335 89.6% 94.4% 92.3% 19 1910† 288 96.0% 97.7% 98.9%
19 1940† 106 97.2% 97.2% 96.0% 19 1940† 99 100.0% 100.0% 98.4%
19 1950† 340 94.4% 98.1% 99.8% 19 1950† 336 98.0% 98.5% 99.1%
27 2710† 3,467 99.6% 100.0% 100.0% 27 2710† 1,055 99.2% 99.4% 100.0%
27 2740† 960 96.7% 98.5% 100.0% 27 2740† 743 95.9% 97.8% 84.2%
27 2750† 446 98.5% 100.0% 97.3% 27 2750† 435 96.9% 99.6% 97.7%
30 3030† 1,201 96.4% 96.9% 90.6% 30 3030† 349 98.0% 98.0% 99.2%
30 3050† 58 78.4% 79.7% 97.9% 30 3050† 21 91.3% 91.3% 90.5%
38 3830† 1,212 98.5% 99.3% 98.6% 38 3830† 519 97.6% 99.8% 100.0%
38 3840† 238 81.2% 83.6% 71.5% 38 3840† 187 86.6% 95.4% 50.7%
38 3860† 862 99.8% 100.0% 100.0% 38 3860† 305 96.2% 98.7% 100.0%
38 3880† 365 89.5% 93.6% 78.3% 38 3880† 142 84.0% 92.3% 68.9%
38 3890† 1,418 96.4% 97.0% 100.0% 38 3890† 451 97.0% 99.4% 96.3%

11,008 93.6% 95.3% 94.0% 4,930 95.1% 97.5% 91.1%

Signup 16

Signup 20

State CRD

State CRD

Signup 15

Signup 18

State CRD

State CRD
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a natural way to identify the effect on offered rental rates from an exogenous increase in a 

landowner’s probability of acceptance. 

 

4.4.2.1d. Priority-area eligibility summary 

The composition of eligible and ineligible offers from Tables 4.4 and 4.5 suggest the 

following aspects of eligibility and N6-point attainment:  1) Not all offers in a PP CPA 

county are eligible for the CPA points ;  2) attaining a minimum number of N1 or N2 factor 

points is a necessary but not sufficient condition for receiving the N6 points, according to 

these results, indicating that either there is an additional criterion applied that cannot be 

observed or the data exhibit errors in variables; and 3) ineligible offers achieve the minimum 

number of N1 or N2 factor points with approximately the same frequency as the eligible 

offers.    

 The implications of these facts are as follows.  A landowner can increase his effort 

and thus his N1 score to receive the N6 points if his parcel is eligible. This suggests 

endogeneity in the N6 factor.  However, landowners with ineligible parcels also have 

sufficiently high N1 and N2 scores such that if they were eligible, we assume they also 

would receive the N6 points.  While this is not proof positive that the conservation choice 

(effort) is irrelevant in determining the priority-area points or that the N6 factor is completely 

exogenous, it does provide evidence that the N6 points are reasonably exogenous to 

landowners and that eligibility for the priority-area points is a strong indicator of whether or 

not the points will be received.  Further, recall from (4.26b) that the theoretical model implies 

that a landowner’s effort is independent of his EBI score.  Based on these findings in the 
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data, empirical estimation of the model will compare, by CRD, eligible offers that received 

the N6 priority area points with offers that were ineligible to receive the points. 

 

4.4.2.2. Data summary 

Summary statistics, by CRD and signup, for the relevant offers data and variables used in the 

estimation are provided in Table 4.6.  These are provided separately for the ineligible offers 

and the eligible offers that received the N6 points.  In general terms, the largest contracts (in 

terms of acres) in all four of the general signups considered are in Montana and North 

Dakota, with offers in Iowa and Minnesota having fewer acres per offer and more variability 

in the value. 

 The greatest per-acre rental rates offered and maximum rental rates (MRR) occur in 

Iowa followed by Minnesota, with rental rates in the other states one-half to one-third the 

values found in Iowa.  The column headed “Dollars Under MRR” is the average difference in 

the per-acre rental rate and the MRR for each contract in the CRD.  An offer to participate in 

the CRP is scored on its offered rental rate and while its level value matters to a degree so 

does the value relative to the offer’s maximum rental rate.  Recall that the comparative static 

relationship, dr
dN

∗

, could not be signed from the theoretical model and depends on how a 

landowner perceives the strength of his offer (in terms of his EBI score) relative to others.   

Indeed, a comparison of the “Dollars Under MRR” across CRDs in a single signup shows 

that the offers that received the 25 CPA points (Trtmnt=1) do not necessarily have higher 

average per-acre rental rates.  In approximately half of the CRDs in Signup 15, the average 
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offered rental rate represented a larger discount from the average MRR for the eligible offers 

than it did for the ineligible offers.  A larger discount means a lower per-acre rental rate 

relative to the MRR.  This finding holds across signups and a single CRD exhibits 

approximately the same characteristic across signups. 

 Summaries of the average EBI N-factor scores by CRD by signup are also provided 

in Table 4.6.  For most of the CRDs, the average N-scores are not the same for ineligible and 

eligible offers.  The average points awarded per contract for the total non-cost EBI scores 

(N1-N5) shows there is large variability in the non-cost EBI scores within each state, 

particularly for Montana and Minnesota.  The EBI cost-factor scoring implies that there is a 

direct relationship between the offered rental rate and the N7 (cost) score and this 

relationship is evident in the statistics.  Offers from Iowa have the lowest cost scores on 

average and are approximately 40% to 65% of the average cost scores from the other states.     

 The last four columns in Table 4.6 provide the average “fixed” factor scores – the 

sum of N2 (water), N3( on-farm benefits) and N5 (air quality) – and the “effort” based scores 

– N1 (wildlife factor) and N4 (enduring benefits).  Recall the concern that priority-eligible 

landowners would put forth more effort to gain the additional points.  Do the priority-area 

eligible offers have higher effort scores?  No.  In nearly every CRD, even across signups, the 

average “effort” score is higher for the ineligible offers than the eligible ones that receives 

the priority-area points.  The summary statistics reflect an effect the theoretical model 

identified: a landowner that receives an endowment of exogenous conservation points will 

reduce his effort in the expected-return maximization framework. 
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Table 4.6.  Summary Statistics for Offers in the Prairie Pothole National CPA† 

Signup 15

mean std mean std mean std mean std mean std mean std mean std mean std mean std
1910 0 438 45.8 55.0 $97.50 $14.61 $103.90 $14.61 $6.40 $7.82 117.8 36.7 82.7 18.1 200.5 46.2 30.1 20.9 87.8 34.6
1910 1 721 40.4 41.8 $112.43 $16.41 $118.69 $16.13 $6.26 $7.89 104.1 32.1 64.3 20.4 193.4 42.0 55.9 13.9 48.3 26.6

1940 0 1643 59.8 56.6 $94.67 $15.40 $102.66 $16.38 $7.98 $10.12 144.7 29.8 87.1 19.6 231.8 36.4 26.9 23.7 117.7 24.6
1940 1 156 28.5 27.2 $122.75 $17.20 $134.44 $14.09 $11.70 $12.45 104.0 28.8 52.2 20.1 181.2 39.6 56.0 12.4 48.0 26.5

1950 0 1224 45.4 44.5 $103.87 $16.85 $115.78 $18.26 $11.91 $13.06 133.2 39.3 77.2 20.5 210.4 49.2 20.1 22.1 113.1 32.6
1950 1 547 25.6 28.3 $121.85 $19.01 $135.53 $16.04 $13.68 $15.16 122.7 37.3 55.9 22.6 203.6 46.7 57.8 15.3 64.9 35.2

2710 0 730 72.0 81.2 $36.14 $6.74 $37.63 $7.03 $1.48 $2.48 97.0 31.4 150.8 9.3 248.0 32.0 40.2 23.9 56.7 21.7
2710 1 2370 121.4 116.6 $41.35 $8.08 $42.94 $8.53 $1.59 $2.72 105.6 25.8 142.9 9.4 273.5 27.9 52.7 14.6 52.9 20.3

2740 0 77 51.3 62.5 $59.68 $8.19 $61.97 $8.81 $2.30 $3.68 97.6 35.3 123.8 11.8 221.4 32.3 55.9 28.8 41.7 15.8
2740 1 2909 58.1 58.1 $61.31 $17.09 $65.27 $17.96 $3.96 $5.63 99.1 27.0 122.3 20.8 246.4 33.9 57.8 19.4 41.3 18.5

2750 0 582 33.6 31.0 $43.34 $12.79 $46.27 $15.22 $2.93 $5.27 105.4 39.4 145.6 17.1 251.0 38.4 39.6 31.1 65.8 27.4
2750 1 1278 37.8 39.9 $71.22 $16.95 $75.93 $18.59 $4.70 $6.61 118.7 33.1 109.7 20.3 253.4 41.0 54.6 17.9 64.1 26.3

3030 0 931 212.9 194.2 $29.77 $3.39 $30.59 $3.37 $0.82 $1.55 118.6 36.1 162.0 6.3 280.6 36.0 40.1 22.7 78.5 24.0
3030 1 2092 190.9 178.7 $28.78 $3.36 $29.25 $3.35 $0.48 $1.04 132.2 23.4 163.2 6.6 320.4 25.8 54.3 10.9 77.9 22.4

3050 0 887 241.9 309.0 $31.76 $6.74 $32.38 $6.92 $0.62 $1.58 138.9 33.4 160.9 9.8 299.8 35.8 44.5 17.8 94.4 29.4
3050 1 145 186.1 216.6 $33.59 $5.72 $33.92 $5.64 $0.33 $1.04 148.1 30.2 159.1 8.3 332.2 29.9 48.9 9.6 99.2 29.0

3830 0 484 70.2 63.3 $41.02 $4.88 $42.11 $5.12 $1.09 $1.97 128.4 27.8 150.1 7.9 278.5 28.9 57.3 14.9 71.1 20.9
3830 1 2508 115.3 109.2 $39.33 $6.88 $40.68 $7.46 $1.35 $2.41 140.5 34.4 148.3 10.0 313.8 37.5 79.3 23.9 61.2 18.2

3840 0 327 103.9 85.6 $23.72 $2.49 $23.93 $2.59 $0.21 $0.65 130.7 21.0 169.7 5.6 300.4 22.8 48.6 12.5 82.1 17.7
3840 1 613 108.3 94.6 $30.72 $3.27 $31.08 $3.20 $0.37 $1.08 131.6 29.1 161.7 6.4 318.3 30.2 67.6 22.1 64.0 18.4

3860 0 38 56.8 39.6 $49.94 $6.56 $51.14 $6.30 $1.21 $2.03 129.5 37.6 137.2 10.8 266.7 35.3 62.4 33.1 67.1 13.7
3860 1 837 98.5 97.4 $39.56 $7.32 $40.09 $7.26 $0.52 $1.20 153.5 30.6 147.7 10.8 326.3 34.9 84.8 22.7 68.7 14.7

3880 0 475 137.5 117.3 $24.69 $2.41 $24.90 $2.46 $0.21 $0.58 119.4 27.9 167.0 6.0 286.5 29.4 44.0 21.4 75.4 17.2
3880 1 919 155.1 124.2 $27.78 $3.06 $27.94 $3.05 $0.16 $0.52 128.9 28.5 164.1 6.6 318.0 29.1 69.4 19.2 59.6 17.9

3890 0 174 62.2 55.6 $52.93 $7.97 $54.23 $8.26 $1.30 $2.48 136.1 35.0 130.8 10.9 267.0 33.1 67.3 31.9 68.8 14.1
3890 1 2113 117.3 98.4 $39.48 $10.89 $40.01 $11.05 $0.53 $1.35 146.2 32.5 147.2 14.7 318.4 37.5 80.5 26.0 65.7 18.5

† Based on ineligible offers and eligible offers that received the 25 priority-area points.
‡ Treatment = 0 denotes ineligibile contracts; Treatment=1 denotes eligible contracts that received the N6 points
* MRR = maximum soil rental rate; offer-specific

# 
Contracts

Dollars Under 
MRR

IA

Points for "Fixed" 
Provision of Cons. 

Svcs.

MT

MT

IA

IA

MN

MN

MN

ND

ND

ND

ND

ND

Points for 
Provision of Cons. 

"Effort"
State CRD Trtmnt‡ Acres

Rental Rate 
Offered MRR∗ N1-N5 N7 - Cost Factor Total EBI
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Table 4.6.  Continued 
Signup 16

mean std mean std mean std mean std mean std mean std mean std mean std mean std
1910 0 223 41.4 51.2 $84.70 $13.01 $101.12 $14.04 $16.42 $13.33 181.3 48.2 76.8 14.2 258.1 50.0 63.8 31.2 117.5 35.3
1910 1 680 28.7 33.4 $94.44 $17.61 $115.54 $16.04 $21.10 $15.07 142.9 38.1 72.4 17.3 240.3 43.7 73.2 20.5 69.7 30.5

1940 0 873 49.6 50.0 $86.82 $12.54 $102.38 $15.07 $15.56 $13.54 206.0 31.2 75.6 13.8 281.6 30.0 69.5 24.2 136.5 24.7
1940 1 143 18.9 19.1 $104.12 $16.03 $128.20 $16.35 $24.08 $16.09 158.9 36.6 62.5 14.7 246.3 39.7 85.1 18.2 73.8 32.5

1950 0 753 37.6 36.1 $91.58 $15.40 $112.90 $16.87 $21.32 $17.66 205.0 37.6 73.1 14.8 278.1 40.4 70.8 24.2 134.2 31.3
1950 1 551 22.3 25.2 $106.40 $17.66 $130.48 $15.94 $24.08 $17.52 169.1 37.8 63.3 16.8 257.5 39.6 77.9 21.2 91.3 38.0

2710 0 589 60.6 62.4 $35.56 $6.27 $37.89 $6.67 $2.33 $3.56 168.9 27.9 101.0 7.2 269.9 28.0 92.0 25.9 76.9 10.9
2710 1 1840 99.3 103.5 $41.98 $7.78 $44.87 $9.25 $2.89 $4.62 167.1 25.1 95.9 7.0 288.0 25.9 90.1 23.2 77.1 12.3

2740 0 31 53.0 64.3 $54.67 $10.29 $61.57 $8.20 $6.90 $7.30 158.1 32.3 92.0 11.7 250.1 29.8 88.1 30.2 70.0 10.9
2740 1 1910 45.2 47.9 $57.05 $15.18 $65.65 $18.24 $8.60 $8.36 164.8 26.6 91.5 13.0 281.3 28.6 92.3 22.5 72.6 13.1

2750 0 555 34.3 31.8 $42.28 $12.21 $45.66 $14.77 $3.38 $5.24 178.8 35.1 99.1 9.8 277.9 33.8 92.4 30.1 86.3 19.8
2750 1 846 26.8 27.6 $70.86 $15.63 $80.67 $18.24 $9.81 $9.96 179.9 26.2 80.7 13.9 285.7 27.4 92.7 20.5 87.3 17.4

3030 0 599 204.8 170.9 $29.97 $2.85 $30.68 $2.75 $0.71 $1.46 148.2 25.9 106.0 5.8 254.3 24.7 50.3 22.7 98.0 21.1
3030 1 1353 167.1 142.1 $29.77 $2.63 $30.02 $2.58 $0.25 $0.77 144.6 26.0 104.6 4.7 274.3 26.5 54.9 13.7 89.7 22.1

3050 0 401 205.0 220.1 $32.02 $4.93 $32.76 $5.09 $0.75 $2.43 147.4 33.4 106.6 7.6 254.0 34.2 35.9 17.6 111.5 29.3
3050 1 55 171.0 299.3 $35.31 $5.09 $35.45 $5.14 $0.14 $0.50 163.9 30.5 100.7 6.4 289.6 33.0 49.1 10.5 114.7 29.7

3830 0 268 59.4 54.3 $40.77 $5.71 $43.29 $5.62 $2.52 $4.38 131.2 25.2 100.7 9.3 231.9 21.9 60.0 17.7 71.3 18.3
3830 1 1568 109.1 117.4 $39.90 $6.71 $40.99 $7.48 $1.09 $2.44 122.8 23.0 97.0 6.4 244.7 24.0 72.6 15.0 50.1 18.0

3840 0 241 105.9 92.4 $24.45 $2.84 $24.62 $2.84 $0.17 $0.60 114.5 25.1 112.3 5.8 226.8 24.8 34.3 17.4 80.2 19.3
3840 1 256 105.5 98.9 $31.47 $3.70 $31.73 $3.69 $0.26 $0.72 112.9 26.7 104.4 6.2 242.3 27.0 62.4 20.6 50.5 22.9

3860 0 38 58.0 49.8 $48.92 $7.81 $51.14 $6.63 $2.22 $4.20 135.3 33.6 93.4 11.1 228.7 29.3 67.3 28.7 67.9 17.9
3860 1 836 99.9 105.8 $40.16 $6.82 $40.68 $7.25 $0.52 $1.53 138.5 26.8 98.2 7.7 261.7 28.7 74.2 19.7 64.3 19.2

3880 0 375 124.6 104.7 $24.92 $2.47 $25.18 $2.53 $0.27 $0.66 125.1 26.6 111.3 5.7 236.4 26.0 42.7 16.7 82.4 20.2
3880 1 458 139.1 128.9 $28.18 $2.97 $28.24 $2.95 $0.06 $0.40 109.8 24.9 107.9 6.1 242.6 25.4 59.3 16.4 50.4 21.2

3890 0 43 54.8 54.8 $49.84 $4.24 $51.73 $5.38 $1.89 $3.44 137.3 27.0 90.3 6.2 227.6 26.4 66.1 18.7 71.2 20.4
3890 1 1223 100.9 91.8 $39.24 $10.99 $39.67 $11.40 $0.43 $1.25 124.2 27.0 99.0 10.8 248.3 27.0 69.2 20.5 55.0 23.2

† Based on ineligible offers and eligible offers that received the 25 priority-area points.
‡ Treatment = 0 denotes ineligibile contracts; Treatment=1 denotes eligible contracts that received the N6 points
* MRR = maximum soil rental rate; offer-specific
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Table 4.6.  Continued 
Signup 18

mean std mean std mean std mean std mean std mean std mean std mean std mean std
1910 0 130 33.9 41.5 $92.02 $14.78 $107.88 $17.19 $15.86 $16.11 179.6 50.0 68.4 15.3 248.0 51.3 70.6 30.2 109.0 39.8
1910 1 335 30.6 36.7 $98.72 $16.34 $118.85 $15.82 $20.13 $16.68 157.7 32.3 66.4 16.4 249.0 34.0 81.7 19.5 76.0 28.9

1940 0 472 48.6 54.3 $98.50 $13.68 $106.07 $15.16 $7.57 $10.74 211.8 33.8 60.2 14.9 272.0 34.4 73.7 24.0 138.1 33.9
1940 1 106 19.0 23.3 $110.64 $15.13 $133.38 $14.40 $22.74 $16.67 174.0 34.6 55.6 14.4 254.7 37.7 96.5 16.1 77.5 29.5

1950 0 418 34.3 31.7 $105.06 $13.57 $115.76 $16.28 $10.70 $11.04 217.8 34.7 58.9 14.1 276.7 36.6 76.5 19.4 141.3 31.3
1950 1 340 20.3 20.7 $117.04 $14.83 $135.50 $14.13 $18.46 $14.87 181.1 38.5 53.7 15.7 259.9 38.5 82.7 20.9 98.4 39.9

2710 0 36 53.9 46.1 $37.96 $5.02 $38.55 $5.26 $0.59 $1.37 185.6 25.9 97.4 3.5 283.0 25.0 109.9 23.2 75.6 21.5
2710 1 3467 121.8 113.4 $42.34 $7.70 $43.87 $8.10 $1.53 $2.83 166.0 26.7 94.9 6.7 285.9 27.0 105.5 21.7 60.5 15.5

2740 0 32 31.9 38.3 $60.23 $9.38 $65.88 $6.77 $5.65 $6.65 140.9 28.1 85.5 11.8 226.4 29.2 103.5 28.0 37.4 7.6
2740 1 960 42.7 49.0 $63.33 $17.14 $68.91 $20.01 $5.59 $6.97 154.0 29.4 83.1 13.0 262.0 32.3 102.5 23.0 51.5 19.6

2750 0 335 34.3 35.6 $41.82 $12.54 $43.62 $14.31 $1.80 $3.73 171.5 36.9 96.3 9.2 267.9 37.6 104.3 27.9 67.3 22.8
2750 1 446 35.2 42.2 $73.14 $16.58 $79.56 $18.89 $6.42 $8.10 177.6 34.6 75.9 14.3 278.5 37.9 99.9 24.4 77.7 23.2

3030 0 436 220.3 179.7 $30.14 $3.04 $30.67 $2.92 $0.53 $1.25 151.4 24.0 104.8 5.5 256.2 22.1 67.5 26.3 84.0 22.3
3030 1 1201 161.3 135.9 $29.73 $2.78 $29.94 $2.69 $0.21 $0.94 147.5 26.5 103.8 4.2 276.3 26.4 81.5 18.2 66.0 22.8

3050 0 292 199.6 248.2 $33.00 $5.39 $33.44 $5.26 $0.45 $1.71 159.1 32.5 102.3 6.5 261.4 33.6 69.9 21.4 89.2 32.2
3050 1 58 225.2 301.3 $36.57 $4.43 $36.57 $4.43 $0.00 $0.00 164.5 31.4 99.2 6.1 288.8 31.9 66.8 24.8 97.7 38.5

3830 0 213 55.5 54.6 $42.20 $6.43 $45.85 $5.31 $3.64 $4.96 144.4 25.8 100.8 10.5 245.2 24.3 79.1 20.8 65.3 17.3
3830 1 1212 99.5 95.4 $38.18 $6.49 $39.66 $7.28 $1.48 $3.38 128.1 21.0 99.1 7.2 252.2 21.2 83.6 16.7 44.5 17.4

3840 0 267 115.2 96.4 $23.98 $2.74 $24.16 $2.77 $0.18 $0.63 116.1 30.7 113.2 5.6 229.3 30.5 38.3 21.5 77.8 25.7
3840 1 238 106.2 92.8 $31.65 $3.47 $32.22 $3.17 $0.57 $1.49 114.1 20.4 104.3 6.4 243.4 19.4 71.6 18.9 42.5 15.0

3860 0 38 53.8 38.4 $51.10 $8.07 $53.02 $7.78 $1.92 $3.54 152.9 30.8 91.8 7.2 244.7 28.8 84.5 23.6 68.4 17.5
3860 1 862 98.1 99.1 $40.01 $6.75 $40.32 $6.91 $0.30 $1.23 151.2 22.0 98.9 7.9 275.1 23.0 79.6 19.0 71.6 15.8

3880 0 230 142.5 124.3 $25.02 $2.11 $26.01 $2.14 $0.99 $1.56 110.9 27.0 113.3 5.8 224.1 25.3 46.2 21.1 64.6 19.0
3880 1 365 135.2 132.7 $28.18 $3.17 $28.57 $2.91 $0.39 $1.25 112.9 22.1 107.8 6.6 245.7 22.2 66.6 18.9 46.3 20.0

3890 0 28 54.4 43.6 $51.92 $6.55 $55.78 $7.21 $3.86 $4.75 139.5 22.4 91.7 9.3 231.3 23.6 73.1 13.3 66.4 21.1
3890 1 1418 109.0 91.6 $40.82 $10.18 $41.32 $10.50 $0.50 $1.61 129.1 26.8 98.6 10.5 252.7 25.2 83.5 24.8 45.6 18.9

† Based on ineligible offers and eligible offers that received the 25 priority-area points.
‡ Treatment = 0 denotes ineligibile contracts; Treatment=1 denotes eligible contracts that received the N6 points
* MRR = maximum soil rental rate; offer-specific
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Table 4.6.  Continued 
Signup 20

mean std mean std mean std mean std mean std mean std mean std mean std mean std
1910 0 87 29.5 31.9 $98.90 $13.56 $106.93 $15.77 $8.03 $11.08 195.0 42.8 57.4 14.1 252.4 48.0 78.4 25.2 116.6 40.5
1910 1 288 28.7 30.5 $104.49 $18.09 $122.24 $17.31 $17.74 $16.60 171.4 30.1 57.2 17.8 253.6 31.8 96.9 17.2 74.5 25.9

1940 0 512 37.9 48.0 $100.36 $14.30 $107.66 $15.20 $7.30 $9.72 222.4 32.5 58.1 15.3 280.5 32.4 83.3 24.9 139.1 34.6
1940 1 99 24.5 25.1 $121.45 $13.74 $132.76 $14.64 $11.31 $9.73 186.9 27.2 44.2 13.3 256.1 28.9 105.7 15.3 81.1 25.0

1950 0 336 33.0 33.3 $110.71 $14.10 $120.01 $16.94 $9.30 $9.91 208.5 35.3 52.2 14.3 260.7 35.5 74.7 26.6 133.8 32.9
1950 1 336 19.6 19.4 $122.06 $15.86 $137.16 $14.94 $15.10 $14.34 182.7 37.6 47.5 16.5 255.2 36.3 90.5 20.6 92.2 38.1

2710 0 21 56.5 50.8 $46.37 $9.16 $47.09 $9.11 $0.71 $1.81 159.0 17.5 90.5 7.2 249.6 18.9 108.3 20.0 50.7 17.4
2710 1 1055 97.7 94.0 $44.30 $8.64 $46.76 $8.34 $2.47 $4.28 161.7 25.8 94.8 10.2 281.5 28.8 105.6 23.6 56.1 16.3

2740 0 19 18.8 16.5 $61.50 $8.33 $66.53 $7.65 $5.02 $6.21 121.5 40.3 87.3 10.5 208.8 43.1 86.9 39.0 34.6 9.4
2740 1 743 39.7 40.4 $58.80 $19.01 $62.73 $21.42 $3.94 $6.11 149.2 28.7 85.2 14.4 259.4 32.3 94.3 23.7 54.9 19.6

2750 0 218 33.2 27.9 $43.42 $13.83 $45.63 $15.07 $2.21 $3.95 159.4 36.2 96.4 11.7 255.8 36.8 91.0 27.4 68.3 24.5
2750 1 435 30.3 32.9 $71.67 $21.23 $77.14 $24.02 $5.47 $8.02 166.6 32.2 76.6 17.2 268.2 34.6 92.5 22.7 74.1 24.2

3030 0 132 235.1 453.2 $30.26 $3.19 $30.90 $2.98 $0.64 $1.58 162.2 20.1 103.3 4.3 265.5 20.2 77.0 21.4 85.2 26.8
3030 1 349 166.3 149.1 $29.99 $2.45 $30.19 $2.42 $0.20 $0.64 143.3 22.9 103.8 4.1 272.1 22.1 83.3 16.5 60.0 18.8

3050 0 168 246.3 335.8 $32.95 $5.72 $33.52 $5.25 $0.56 $2.85 159.6 33.8 101.6 6.4 261.2 34.5 73.2 30.6 86.4 33.9
3050 1 21 205.9 190.7 $35.11 $5.11 $35.11 $5.11 $0.00 $0.00 162.5 47.7 99.8 6.5 287.3 49.2 63.9 19.8 98.6 45.4

3830 0 50 62.6 52.5 $35.73 $9.72 $40.26 $10.51 $4.53 $4.57 142.4 22.0 106.7 11.1 249.1 18.5 87.4 16.5 55.0 14.0
3830 1 519 87.4 89.1 $38.75 $8.78 $40.18 $9.32 $1.43 $3.31 131.5 27.8 98.7 9.3 255.1 26.3 80.7 21.3 50.8 19.4

3840 0 152 116.6 103.8 $24.80 $2.67 $25.20 $2.63 $0.41 $1.11 98.8 24.8 111.7 6.1 210.5 23.4 40.5 21.5 58.3 15.6
3840 1 187 100.3 87.7 $30.85 $4.30 $31.26 $4.35 $0.41 $1.25 110.7 27.9 105.0 7.0 240.7 29.2 57.6 18.7 53.1 20.0

3860 0 27 51.7 41.3 $49.13 $7.38 $52.04 $6.69 $2.91 $4.52 156.4 25.3 95.4 11.7 251.8 25.4 102.2 20.2 54.2 11.6
3860 1 305 82.7 87.6 $40.50 $8.79 $40.74 $8.85 $0.24 $0.94 137.6 30.1 96.1 8.8 258.7 32.0 75.4 24.9 62.2 19.2

3880 0 132 148.4 138.3 $25.29 $2.52 $25.88 $2.59 $0.59 $1.43 96.5 29.0 111.8 6.1 208.4 28.9 41.8 18.8 54.8 19.6
3880 1 142 137.1 113.3 $28.41 $3.43 $28.71 $3.19 $0.30 $1.31 117.9 28.7 105.3 5.8 248.1 28.9 68.7 26.7 49.2 23.0

3890 0 27 48.2 40.6 $52.83 $6.31 $54.29 $7.32 $1.46 $3.40 150.3 29.4 87.9 7.0 238.1 29.8 76.9 29.3 73.4 20.4
3890 1 451 95.3 77.6 $39.30 $11.15 $39.62 $11.22 $0.32 $1.32 142.7 32.7 98.3 11.2 266.0 29.1 81.6 25.9 61.2 15.7

† Based on ineligible offers and eligible offers that received the 25 priority-area points.
‡ Treatment = 0 denotes ineligibile contracts; Treatment=1 denotes eligible contracts that received the N6 points
* MRR = maximum soil rental rate; offer-specific
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4.4.3. Empirical model 

Offers in crop reporting districts that overlap the Prairie Pothole Conservation Priority Area 

are used to estimate a linear model that provides a means for identifying whether the offered 

rental rates exhibit endowment effects associated with priority-area designations.  The 

empirical model is: 

(4.37)  1 2 1 2 ,ijt jt jt ijt jt ijt jt i jt i ijt ijtrent msrr totEBI PP PP totEBIα β β δ δ ε= + + + + ⋅ +        

  where 1,..., N jti = , 1,...,13j = , 1,...,4.t =  

Subscript i indexes the individual contract (offer), j denotes the CRD, and t identifies the 

signup; there are 13 CRDs and 4 signup periods used in the estimation but the number of 

offers, jtN , varies by CRD and signup.  The regressions are not pooled and so the coefficient 

estimates of (4.37) are allowed to vary across CRD and signup.   The rent equation is a linear 

regression of the offered rental rate ( ijtrent ) on the maximum per-acre rental rate for the offer

( )ijtmsrr , the offer’s total non-cost EBI score including any priority-area points ( )ijttotEBI and 

a dummy variable ( iPP ) that is equal to 1 if the offer received the priority area points 

(N6=25), and is 0 otherwise.17  An interaction between the priority-area dummy variable and 

the EBI score is also included.  The maximum rental rate ( )ijtmsrr is incorporated to control 

for variation in the offers’ opportunity cost of enrolling in the CRP and also the parcel-

specific heterogeneity that cannot otherwise be accounted for.  The variable totEBI is 

                                                            
17 Landowners condition their rental rate on their total EBI score, which includes the priority-area points if they 

receive them.  However, including the priority-area points when a dummy variable for priority-area eligibility is 

used might be double-counting the effect. 
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included in accordance with the theory that says landowners condition their offered rental 

rate on their offer’s EBI score relative to other offers.18   

 This model is simple.  It says that the rental rate a landowner offers is conditioned on 

the maximum rental rate of their parcel and their total EBI score and this relationship is 

expected to be the same for all landowners within a small geographic region (CRD) because 

they face similar production decisions and local economies (basis, input prices, and so forth).  

This agrees with how we typically frame landowner behavior.  The expectation is that the 

coefficients on msrr and totEBI will be positive and statistically significant.  The model goes 

a step further in saying that the relationship between the rental rate and EBI may also be 

affected by priority-area designations.  According to the theoretical comparative static 

results, landowners who receive an exogenous increase in their probability of acceptance will 

adjust their rental rate; the direction of the adjustment depends on the landowner’s evaluation 

of the strength of his offer.  The regression in (4.37) provides two opportunities for 

identifying whether such an “endowment” effect exists by considering the coefficients 1δ and

2δ . The predicted difference in offered rental rates between offers that received the PP CPA 

points and those that were ineligible is the coefficient on iPP , 1δ .  The priority-area effect 

(endowment effect) on the marginal value of EBI points is 2δ .19 

 
                                                            
18 An instrumental variable for totEBI is constructed by aggregating the exogenous N-factor points for each 

offer.  This measure is denoted fxdEBI and is used in a two-stage least squares regression. 

19 The parameter 2δ is interpretable in two ways: 1) the marginal value of an additional EBI point for priority-

area offers, or 2) the marginal value of being located inside a priority-area for additional EBI points.   
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4.4.4. Empirical results 

The linear regression model in (4.37) is estimated on each CRD separately for each of the 

four general signups: 15, 16, 18 and 20.  Table 4.7 provides the coefficient estimates, model 

fit statistics, and tests for heteroskedasticity of the errors using White’s test (White, 1980) 

and endogeneity of regressors using a statistic proposed by Wu (1973) and Hausman (1978) 

for the least squares (OLS) regression.  The table also provides coefficient estimates from a 

two-stage least squares regression where totEBI is instrumented using the sum of the “fixed” 

conservation points (N2, N3 and N5), denoted fxdEBI . There are 52 estimations for each of 

the regression approaches and they are sorted in Table 4.7 by signup and CRD.  The last five 

columns of the table also provide Wald statistics and p-values for four tests of restrictions on 

the regressors, which will be discussed in-turn.  As a matter of organizing the discussion of 

the empirical results, the OLS regression estimates will be presented first, followed by the 

two-stage least squares results.  

 

4.4.4.1. Least squares estimation results 

Least squares estimates of the regression in (4.37) are provided for each CRD, organized by 

signup, in Table 4.7.  The dependent variable is the offered rental rate.  The assumption of 

homoskedasticity of the errors is tested using the White and modified Breusch-Pagan (BP) 

(Breusch and Pagan, 1980) test within SAS’s PROC MODEL procedure.  In each case the 

results of BP test concur with the White’s test using a 10% level of significance; therefore, 

only the White’s test statistic is reported.  Homoskedasticity of the errors is rejected at a 5% 



257 

level of significance in every case except in CRD 3840 (a North Dakota district) in signups 

15 and 16, CRD 3050 (a Montana district) in signups 18 and 20, and except in CRD 3880 

(North Dakota district) in Signup 20.  These districts are mentioned specifically because they 

have common characteristics:  historically and consistently low offered rental rates (low 

maximum rental rates), a relatively low discounted offered rental rate from the maximum and 

small variance of the offered rental rates.  In general the data exhibit heteroskedasticity in the 

current estimations and so all the regressions are estimated using heteroskedasticity-robust 

standard errors and the robust standard errors are reported in Table 4.7. 

 

4.4.4.1a. Effect of the maximum rental rate on the offered rental rate 

The role of maximum rental rate ( )ijtmsrr  as a regressor is to control for variation in the 

offers’ opportunity cost of enrolling in the CRP and also the parcel-specific heterogeneity 

that cannot otherwise be accounted for.  Offered rental rates are highly correlated with 

parcels’ soil-specific maximum rental rates and it is expected that much of the variation in 

the rental rate offered can be explained by variation in imsrr .  The coefficient estimates 

identify this strong relationship; the marginal effect on the offers’ rental rate from changes in 

the maximum rate landowners can offer varies from 0.70 to 1.0 in Signup 15, 0.43 to 0.977 in 

Signup 16, 0.511 to 0.988 in Signup 18 and, in Signup 20, ranges from 0.63 to 1.01. 

 Based on what is known of how landowners formulate their offer and that the rental 

rate offered tracks closely with the maximum rental rate, it may be the case that the choice 

facing the landowner is how far below the maximum rental rate to discount his offer.  This  
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Table 4.7.  Regression Estimates of the Marginal Value of EBI Points and Priority Area Designation 
 
Dependent Variable: Offered Rental Rate 
Signup 15

A B C D

CRD Estimation N RMSE R_sq White Hausman Intercept maxpay totEBI PP PP*totEBI
H o : (totEBI, PP, 
PP*totEBI) = 0

H o : (PP, 
PP*totEBI) = 0

H o : maxpay=1
H o : (totEBI + 

PP*totEBI) = 0
1159 7.63 0.807 61.48 Estimate 0.673 0.898 0.030 4.901 -0.028 16.78 11.57 41.94 0.10

 0.0000 std. error 2.397 0.016 0.011 1.758 0.013 0.0008 0.0031 0.0000 0.7546
p-value 0.7789 0.0000 0.0050 0.0054 0.0311

1159 7.65 0.806 9.16 Estimate -2.539 0.909 0.048 5.489 -0.035 25.90 10.01 31.28 2.52
 0.1030 std. error 2.620 0.016 0.012 1.863 0.014 0.0000 0.0067 0.0000 0.1126

p-value 0.3327 0.0000 0.0001 0.0033 0.0113
1799 9.56 0.701 270.64 Estimate 13.492 0.764 0.019 4.282 -0.002 15.76 13.21 227.15 0.28

 0.0000 std. error 1.835 0.016 0.009 4.937 0.034 0.0013 0.0014 0.0000 0.5943
p-value 0.0000 0.0000 0.0416 0.3859 0.9643

1799 9.59 0.699 14.69 Estimate 17.678 0.756 -0.004 6.586 -0.020 12.25 11.53 232.57 0.52
 0.0117 std. error 2.801 0.016 0.016 5.277 0.037 0.0066 0.0031 0.0000 0.4729

p-value 0.0000 0.0000 0.8008 0.2122 0.5851
1771 12.58 0.581 234.56 Estimate 16.696 0.727 0.023 -1.770 0.034 60.55 29.56 252.82 12.96

 0.0000 std. error 2.486 0.017 0.010 3.116 0.019 0.0000 0.0000 0.0000 0.0003
p-value 0.0000 0.0000 0.0264 0.5699 0.0654

1771 12.60 0.579 12.26 Estimate 23.275 0.700 -0.004 -1.994 0.042 52.61 36.97 262.89 4.61
 0.0314 std. error 3.138 0.018 0.013 3.467 0.021 0.0000 0.0000 0.0000 0.0318

p-value 0.0000 0.0000 0.7827 0.5652 0.0498
3100 2.53 0.902 277.63 Estimate 2.527 0.899 -0.002 -0.549 0.008 27.93 15.86 138.89 8.82

 0.0000 std. error 0.408 0.009 0.003 0.377 0.003 0.0000 0.0004 0.0000 0.0030
p-value 0.0000 0.0000 0.3748 0.1455 0.0116

3100 2.53 0.902 0.70 Estimate 2.383 0.899 -0.001 -0.272 0.006 23.47 9.01 139.18 4.63
 0.9832 std. error 0.522 0.009 0.004 0.529 0.005 0.0000 0.0110 0.0000 0.0314

p-value 0.0000 0.0000 0.8664 0.6080 0.2404
2986 5.32 0.901 195.55 Estimate 1.784 0.903 0.020 0.794 -0.021 30.20 30.15 274.55 0.22

 0.0000 std. error 1.346 0.006 0.011 1.394 0.012 0.0000 0.0000 0.0000 0.6354
p-value 0.1850 0.0000 0.0717 0.5690 0.0632

2986 5.32 0.901 6.70 Estimate -0.449 0.903 0.043 4.163 -0.053 41.71 34.05 273.74 4.05
 0.2440 std. error 2.448 0.006 0.022 2.530 0.023 0.0000 0.0000 0.0000 0.0441

p-value 0.8543 0.0000 0.0547 0.1000 0.0193
1860 5.54 0.926 214.29 Estimate 4.918 0.839 -0.004 2.439 0.005 75.27 63.64 286.64 0.04

 0.0000 std. error 0.662 0.010 0.005 0.953 0.007 0.0000 0.0000 0.0000 0.8325
p-value 0.0000 0.0000 0.4767 0.0106 0.5002

1860 5.55 0.926 4.84 Estimate 6.524 0.841 -0.020 0.949 0.019 76.12 69.91 276.47 0.01
 0.4354 std. error 0.675 0.010 0.006 1.091 0.009 0.0000 0.0000 0.0000 0.9124

p-value 0.0000 0.0000 0.0015 0.3843 0.0247

1910 OLS

IV

1940 OLS

IV

1950 OLS

IV

2710 OLS

IV

2740 OLS

IV

2750 OLS

IV
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Table 4.7.  Continued 
Signup 15

A B C D

CRD Estimation N RMSE R_sq White Hausman Intercept maxpay totEBI PP PP*totEBI
H o : (totEBI, PP, 
PP*totEBI) = 0

H o : (PP, 
PP*totEBI) = 0

H o : maxpay=1
H o : (totEBI + 

PP*totEBI) = 0
3023 1.20 0.876 72.11 Estimate 0.838 0.944 0.000 -0.066 0.002 37.94 16.66 98.07 5.04

 0.0000 std. error 0.235 0.006 0.001 0.230 0.001 0.0000 0.0002 0.0000 0.0248
p-value 0.0004 0.0000 0.6644 0.7736 0.1747

3023 1.20 0.876 0.07 Estimate 0.869 0.944 0.000 -0.063 0.002 36.97 17.37 99.53 3.78
 0.9999 std. error 0.243 0.006 0.001 0.252 0.002 0.0000 0.0002 0.0000 0.0518

p-value 0.0004 0.0000 0.7931 0.8019 0.2142
1032 1.48 0.950 27.65 Estimate 0.321 0.956 0.004 -0.480 0.004 32.47 9.66 28.32 2.96

 0.0020 std. error 0.283 0.008 0.001 0.870 0.005 0.0000 0.0080 0.0000 0.0852
p-value 0.2576 0.0000 0.0157 0.5815 0.3842

1032 1.48 0.950 2.45 Estimate 0.070 0.957 0.005 -0.281 0.003 33.74 4.70 28.11 2.82
 0.7837 std. error 0.310 0.008 0.002 0.916 0.005 0.0000 0.0952 0.0000 0.0929

p-value 0.8216 0.0000 0.0067 0.7586 0.5970
2992 2.16 0.894 224.07 Estimate 3.605 0.884 0.002 -1.243 0.005 31.49 30.16 286.00 16.64

 0.0000 std. error 0.513 0.007 0.003 0.491 0.003 0.0000 0.0000 0.0000 0.0000
p-value 0.0000 0.0000 0.6050 0.0114 0.1869

2992 2.17 0.893 20.09 Estimate 3.484 0.875 0.005 0.122 -0.005 27.60 23.99 281.83 0.10
 0.0012 std. error 0.567 0.007 0.003 0.614 0.004 0.0000 0.0000 0.0000 0.7471

p-value 0.0000 0.0000 0.1268 0.8427 0.2678
940 0.94 0.956 9.89 Estimate 0.828 0.957 0.000 -0.035 0.001 6.16 3.53 26.76 0.79

 0.4500 std. error 0.298 0.008 0.001 0.301 0.002 0.1041 0.1712 0.0000 0.3733
p-value 0.0055 0.0000 0.9744 0.9071 0.5265

940 0.95 0.956 4.57 Estimate 0.455 0.961 0.002 -0.224 0.002 15.38 1.26 22.67 5.96
 0.4708 std. error 0.337 0.008 0.002 0.392 0.002 0.0015 0.5339 0.0000 0.0147

p-value 0.1770 0.0000 0.2481 0.5680 0.4443
875 1.24 0.973 22.28 Estimate -0.881 1.000 -0.002 -0.414 0.007 15.35 5.30 0.00 9.17

 0.0137 std. error 1.248 0.006 0.008 1.233 0.008 0.0015 0.0705 0.9973 0.0025
p-value 0.4806 0.0000 0.7473 0.7371 0.3875

875 1.25 0.973 3.79 Estimate -0.237 0.995 -0.006 -0.270 0.007 4.27 3.82 0.41 0.25
 0.5796 std. error 2.854 0.008 0.021 2.882 0.021 0.2336 0.1477 0.5226 0.6176

p-value 0.9339 0.0000 0.7914 0.9254 0.7576
1394 0.54 0.972 46.95 Estimate 0.175 0.981 0.001 -0.153 0.002 21.10 4.55 11.75 9.36

 0.0000 std. error 0.148 0.006 0.001 0.158 0.001 0.0001 0.1029 0.0006 0.0022
p-value 0.2371 0.0000 0.3195 0.3324 0.1442

1394 0.54 0.972 4.78 Estimate 0.435 0.980 -0.001 -0.295 0.003 13.66 8.62 12.76 2.26
 0.4431 std. error 0.159 0.006 0.001 0.237 0.002 0.0034 0.0135 0.0004 0.1329

p-value 0.0064 0.0000 0.2501 0.2126 0.0745
2287 1.44 0.984 97.53 Estimate -0.521 0.976 0.004 0.950 -0.004 5.39 5.10 73.87 0.00

 0.0000 std. error 0.877 0.003 0.006 0.892 0.006 0.1456 0.0781 0.0000 0.9642
p-value 0.5524 0.0000 0.5160 0.2872 0.5249

2287 1.44 0.984 4.33 Estimate -2.176 0.976 0.016 2.374 -0.015 7.51 4.27 59.49 1.07
 0.5026 std. error 1.468 0.003 0.010 1.541 0.011 0.0572 0.1185 0.0000 0.3018

p-value 0.1382 0.0000 0.1240 0.1234 0.1694

3030 OLS

IV

3050 OLS

IV

3830 OLS

IV

3840 OLS

IV

3890 OLS

IV

3860 OLS

IV

3880 OLS

IV

 
 

 



260 

Table 4.7.  Continued 
Signup 16

A B C D

CRD Estimation N RMSE R_sq White Hausman Intercept maxpay totEBI PP PP*totEBI
H o : (totEBI, PP, 
PP*totEBI) = 0

H o : (PP, 
PP*totEBI) = 0

H o : maxpay=1
H o : (totEBI + 

PP*totEBI) = 0
903 13.43 0.386 98.60 Estimate 12.518 0.646 0.038 5.284 -0.026 4.06 1.22 105.96 0.67

 0.0000 std. error 5.789 0.034 0.020 4.799 0.024 0.2552 0.5431 0.0000 0.4133
p-value 0.0309 0.0000 0.0627 0.2712 0.2890

903 13.46 0.383 4.70 Estimate 4.064 0.667 0.073 9.283 -0.049 8.51 2.48 87.79 1.97
 0.4532 std. error 7.248 0.036 0.027 5.941 0.031 0.0366 0.2895 0.0000 0.1602

p-value 0.5751 0.0000 0.0077 0.1185 0.1160
1016 10.65 0.455 175.56 Estimate 11.353 0.505 0.116 21.048 -0.077 89.94 22.79 356.85 1.69

 0.0000 std. error 3.859 0.026 0.013 6.632 0.032 0.0000 0.0000 0.0000 0.1939
p-value 0.0033 0.0000 0.0000 0.0015 0.0159

1016 10.71 0.448 8.40 Estimate 0.769 0.525 0.157 25.863 -0.101 45.50 22.70 349.58 2.53
 0.1354 std. error 6.409 0.025 0.027 8.881 0.043 0.0000 0.0000 0.0000 0.1113

p-value 0.9045 0.0000 0.0000 0.0037 0.0198
1304 14.74 0.328 152.72 Estimate 36.023 0.460 0.018 -3.626 0.054 86.10 73.32 378.29 14.99

 0.0000 std. error 4.722 0.028 0.017 5.412 0.025 0.0000 0.0000 0.0000 0.0001
p-value 0.0000 0.0000 0.2989 0.5030 0.0302

1304 14.79 0.323 18.03 Estimate 40.594 0.437 0.008 4.420 0.014 61.20 59.38 385.43 1.15
 0.0029 std. error 5.943 0.029 0.022 6.368 0.030 0.0000 0.0000 0.0000 0.2836

p-value 0.0000 0.0000 0.7140 0.4878 0.6304
2429 3.75 0.777 541.29 Estimate 5.705 0.740 0.011 2.623 -0.008 59.26 43.87 313.86 0.50

 0.0000 std. error 1.143 0.015 0.005 1.170 0.006 0.0000 0.0000 0.0000 0.4798
p-value 0.0000 0.0000 0.0467 0.0251 0.1948

2429 4.01 0.744 54.84 Estimate 5.350 0.744 0.012 15.307 -0.075 89.17 81.88 269.72 32.86
 0.0000 std. error 2.796 0.016 0.015 3.272 0.018 0.0000 0.0000 0.0000 0.0000

p-value 0.0558 0.0000 0.4262 0.0000 0.0000
1941 6.85 0.795 133.98 Estimate -2.386 0.753 0.068 3.502 -0.033 37.24 4.75 786.70 32.31

 0.0000 std. error 6.662 0.009 0.038 6.739 0.038 0.0000 0.0928 0.0000 0.0000
p-value 0.7203 0.0000 0.0751 0.6034 0.3855

1941 6.88 0.793 4.29 Estimate 14.317 0.747 -0.036 -9.229 0.051 2.48 0.82 770.83 2.18
 0.5088 std. error 18.274 0.009 0.115 18.399 0.116 0.4798 0.6624 0.0000 0.1399

p-value 0.4334 0.0000 0.7572 0.6160 0.6588
1401 7.03 0.877 134.10 Estimate 6.540 0.738 0.012 -7.125 0.047 71.60 42.74 439.75 26.40

 0.0000 std. error 0.978 0.013 0.005 2.561 0.012 0.0000 0.0000 0.0000 0.0000
p-value 0.0000 0.0000 0.0138 0.0055 0.0001

1401 7.05 0.877 3.68 Estimate 9.901 0.739 -0.008 -13.874 0.082 62.51 49.89 436.28 25.81
 0.5964 std. error 1.461 0.012 0.007 3.337 0.016 0.0000 0.0000 0.0000 0.0000

p-value 0.0000 0.0000 0.2941 0.0000 0.0000

1910 OLS

IV

1940 OLS

IV

1950 OLS

IV

2710 OLS

IV

2740 OLS

IV

2750 OLS

IV
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Table 4.7.  Continued 
Signup 16

A B C D

CRD Estimation N RMSE R_sq White Hausman Intercept maxpay totEBI PP PP*totEBI
H o : (totEBI, PP, 
PP*totEBI) = 0

H o : (PP, 
PP*totEBI) = 0

H o : maxpay=1
H o : (totEBI + 

PP*totEBI) = 0
1952 1.01 0.860 97.93 Estimate -0.111 0.945 0.007 2.371 -0.012 81.34 73.72 48.63 23.95

 0.0000 std. error 0.496 0.008 0.003 0.469 0.003 0.0000 0.0000 0.0000 0.0000
p-value 0.8237 0.0000 0.0090 0.0000 0.0000

1952 1.02 0.857 17.04 Estimate -1.567 0.951 0.016 3.891 -0.022 87.92 85.11 30.83 23.33
 0.0044 std. error 0.711 0.009 0.004 0.617 0.004 0.0000 0.0000 0.0000 0.0000

p-value 0.0277 0.0000 0.0000 0.0000 0.0000
456 2.20 0.814 70.87 Estimate 2.552 0.880 0.004 2.919 -0.011 22.43 17.44 19.37 4.25

 0.0000 std. error 0.960 0.027 0.003 0.885 0.005 0.0001 0.0002 0.0000 0.0393
p-value 0.0081 0.0000 0.1518 0.0011 0.0117

456 2.20 0.812 6.12 Estimate 3.973 0.865 -0.002 2.175 -0.006 21.27 18.53 21.37 3.76
 0.2949 std. error 1.068 0.029 0.003 0.905 0.005 0.0001 0.0001 0.0000 0.0524

p-value 0.0002 0.0000 0.4799 0.0167 0.1946
1836 2.47 0.860 291.69 Estimate -4.126 0.846 0.063 7.822 -0.053 56.96 21.34 213.03 20.25

 0.0000 std. error 1.761 0.011 0.012 1.760 0.012 0.0000 0.0000 0.0000 0.0000
p-value 0.0192 0.0000 0.0000 0.0000 0.0000

1836 2.47 0.860 3.48 Estimate -4.520 0.842 0.067 9.016 -0.061 41.35 26.69 205.99 3.38
 0.6271 std. error 1.720 0.011 0.012 1.789 0.013 0.0000 0.0000 0.0000 0.0662

p-value 0.0087 0.0000 0.0000 0.0000 0.0000
497 0.66 0.981 9.84 Estimate 0.179 0.983 0.001 0.237 -0.002 0.74 0.67 5.36 0.49

 0.4545 std. error 0.294 0.007 0.002 0.305 0.002 0.8633 0.7169 0.0206 0.4827
p-value 0.5420 0.0000 0.7301 0.4369 0.4964

497 0.66 0.981 0.28 Estimate 0.126 0.982 0.001 0.409 -0.003 1.26 1.26 5.25 0.69
 0.9979 std. error 0.313 0.008 0.002 0.365 0.003 0.7376 0.5315 0.0219 0.4060

p-value 0.6882 0.0000 0.4947 0.2623 0.2702
874 1.60 0.950 230.11 Estimate -5.452 0.928 0.051 7.095 -0.046 8.72 3.00 33.90 4.57

 0.0000 std. error 4.287 0.012 0.030 4.304 0.030 0.0332 0.2226 0.0000 0.0326
p-value 0.2038 0.0000 0.0855 0.0996 0.1206

874 1.60 0.949 3.49 Estimate -3.907 0.923 0.042 6.487 -0.041 2.27 2.24 32.02 0.01
 0.6243 std. error 5.746 0.014 0.041 5.761 0.041 0.5183 0.3262 0.0000 0.9348

p-value 0.4967 0.0000 0.3051 0.2604 0.3113
833 0.53 0.973 37.81 Estimate -0.095 0.977 0.003 0.612 -0.003 40.47 33.68 14.05 0.28

 0.0000 std. error 0.183 0.006 0.001 0.250 0.002 0.0000 0.0000 0.0002 0.5991
p-value 0.6017 0.0000 0.0059 0.0144 0.1035

833 0.53 0.973 9.26 Estimate 0.164 0.975 0.002 0.648 -0.003 35.88 34.16 15.45 0.96
 0.0992 std. error 0.163 0.006 0.001 0.249 0.002 0.0000 0.0000 0.0001 0.3278

p-value 0.3145 0.0000 0.0858 0.0095 0.0900
1266 1.29 0.986 264.75 Estimate -1.058 0.956 0.010 2.380 -0.011 3.78 3.75 97.21 0.01

 0.0000 std. error 2.870 0.004 0.019 2.883 0.019 0.2859 0.1534 0.0000 0.9184
p-value 0.7123 0.0000 0.5870 0.4093 0.5827

1266 1.30 0.986 26.10 Estimate -6.149 0.957 0.047 7.580 -0.048 3.69 3.50 102.32 0.44
 0.0001 std. error 4.794 0.004 0.033 4.850 0.033 0.2966 0.1737 0.0000 0.5088

p-value 0.1998 0.0000 0.1466 0.1183 0.1404

3030 OLS

IV

3050 OLS

IV

3830 OLS

IV

3840 OLS

IV

3890 OLS

IV

3860 OLS

IV

3880 OLS

IV
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Table 4.7.  Continued 
Signup 18

A B C D

CRD Estimation N RMSE R_sq White Hausman Intercept maxpay totEBI PP PP*totEBI
H o : (totEBI, PP, 
PP*totEBI) = 0

H o : (PP, 
PP*totEBI) = 0

H o : maxpay=1
H o : (totEBI + 

PP*totEBI) = 0
465 13.88 0.271 56.74 Estimate 30.354 0.511 0.036 -7.892 0.049 14.76 3.09 113.54 12.26

 0.0000 std. error 9.440 0.046 0.034 7.910 0.040 0.0020 0.2132 0.0000 0.0005
p-value 0.0014 0.0000 0.2877 0.3190 0.2236

465 13.90 0.269 1.86 Estimate 24.336 0.522 0.063 -2.041 0.015 9.63 0.82 100.89 6.98
 0.8686 std. error 9.788 0.048 0.034 8.364 0.042 0.0220 0.6626 0.0000 0.0082

p-value 0.0133 0.0000 0.0635 0.8073 0.7129
578 10.46 0.498 85.01 Estimate 24.067 0.625 0.039 -5.760 0.007 21.50 7.16 108.14 1.37

 0.0000 std. error 4.259 0.036 0.012 8.980 0.041 0.0001 0.0279 0.0000 0.2420
p-value 0.0000 0.0000 0.0012 0.5215 0.8690

578 10.54 0.491 16.48 Estimate 15.872 0.639 0.070 -10.429 0.030 29.07 6.38 103.75 4.48
 0.0056 std. error 5.010 0.035 0.019 11.258 0.051 0.0000 0.0413 0.0000 0.0343

p-value 0.0016 0.0000 0.0002 0.3546 0.5581
758 10.86 0.502 118.24 Estimate 18.128 0.650 0.054 -7.702 0.036 39.58 2.62 143.24 29.32

 0.0000 std. error 5.943 0.029 0.017 5.288 0.023 0.0000 0.2697 0.0000 0.0000
p-value 0.0024 0.0000 0.0021 0.1457 0.1202

758 10.92 0.496 18.22 Estimate 7.126 0.690 0.083 -11.360 0.052 60.01 3.61 109.23 42.91
 0.0027 std. error 6.551 0.030 0.020 6.192 0.027 0.0000 0.1645 0.0000 0.0000

p-value 0.2770 0.0000 0.0000 0.0669 0.0595
3503 2.66 0.880 252.15 Estimate -1.040 0.893 0.025 2.134 -0.014 58.60 13.71 177.72 39.15

 0.0000 std. error 1.673 0.008 0.008 1.670 0.008 0.0000 0.0011 0.0000 0.0000
p-value 0.5342 0.0000 0.0031 0.2015 0.1030

3503 2.67 0.880 5.48 Estimate 1.118 0.895 0.013 -1.120 0.004 38.94 7.93 168.85 30.17
 0.3604 std. error 2.275 0.008 0.011 2.288 0.012 0.0000 0.0190 0.0000 0.0000

p-value 0.6230 0.0000 0.2591 0.6244 0.7618
992 5.82 0.883 116.49 Estimate 5.131 0.810 0.012 0.162 0.000 3.20 0.02 387.78 2.87

 0.0000 std. error 6.023 0.010 0.039 6.128 0.040 0.3616 0.9899 0.0000 0.0902
p-value 0.3945 0.0000 0.7520 0.9790 0.9995

992 6.61 0.849 6.03 Estimate -83.081 0.806 0.640 89.534 -0.633 1.61 0.92 342.49 0.45
 0.3033 std. error 95.363 0.010 0.682 95.798 0.683 0.6564 0.6317 0.0000 0.5045

p-value 0.3839 0.0000 0.3479 0.3502 0.3543
781 5.70 0.930 151.37 Estimate 6.887 0.821 -0.005 -5.279 0.036 24.95 23.29 122.54 11.12

 0.0000 std. error 1.004 0.016 0.004 2.106 0.010 0.0000 0.0000 0.0000 0.0009
p-value 0.0000 0.0000 0.2145 0.0124 0.0004

781 5.72 0.930 5.23 Estimate 7.144 0.828 -0.008 -9.934 0.058 30.01 26.05 115.60 16.16
 0.3884 std. error 1.365 0.016 0.006 2.862 0.014 0.0000 0.0000 0.0000 0.0001

p-value 0.0000 0.0000 0.1729 0.0005 0.0000

1910 OLS

IV

1940 OLS

IV

1950 OLS

IV

2710 OLS

IV

2740 OLS

IV

2750 OLS

IV
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Table 4.7.  Continued 
Signup 18

A B C D

CRD Estimation N RMSE R_sq White Hausman Intercept maxpay totEBI PP PP*totEBI
H o : (totEBI, PP, 
PP*totEBI) = 0

H o : (PP, 
PP*totEBI) = 0

H o : maxpay=1
H o : (totEBI + 

PP*totEBI) = 0
1637 1.02 0.872 28.91 Estimate -1.372 0.967 0.012 2.072 -0.012 24.41 20.66 15.89 0.16

 0.0013 std. error 0.540 0.008 0.003 0.556 0.003 0.0000 0.0000 0.0001 0.6876
p-value 0.0112 0.0000 0.0002 0.0002 0.0006

1637 1.02 0.872 1.84 Estimate -1.521 0.966 0.013 2.461 -0.014 22.01 19.99 15.20 0.31
 0.8709 std. error 0.964 0.009 0.006 0.950 0.006 0.0001 0.0000 0.0001 0.5790

p-value 0.1147 0.0000 0.0244 0.0097 0.0197
350 1.54 0.919 11.66 Estimate -1.864 0.997 0.009 1.967 -0.009 26.40 25.19 0.02 0.01

 0.3081 std. error 1.374 0.020 0.005 0.707 0.004 0.0000 0.0000 0.8928 0.9233
p-value 0.1758 0.0000 0.0390 0.0057 0.0271

350 1.54 0.919 0.03 Estimate -1.973 0.998 0.010 2.053 -0.010 26.07 23.03 0.01 0.00
 1.0000 std. error 1.572 0.022 0.005 0.616 0.004 0.0000 0.0000 0.9428 0.9449

p-value 0.2103 0.0000 0.0580 0.0010 0.0094
1425 3.29 0.755 270.39 Estimate -1.806 0.789 0.054 5.322 -0.032 50.72 5.63 195.71 33.70

 0.0000 std. error 2.436 0.015 0.015 2.444 0.016 0.0000 0.0599 0.0000 0.0000
p-value 0.4586 0.0000 0.0005 0.0296 0.0425

1425 3.31 0.752 12.90 Estimate -4.643 0.789 0.074 5.495 -0.034 55.32 3.29 196.99 37.17
 0.0244 std. error 3.111 0.015 0.020 3.266 0.021 0.0000 0.1928 0.0000 0.0000

p-value 0.1359 0.0000 0.0003 0.0926 0.1085
505 1.10 0.950 18.42 Estimate 0.312 0.979 0.000 -1.990 0.013 7.77 7.65 1.13 7.33

 0.0483 std. error 0.527 0.020 0.001 0.720 0.005 0.0509 0.0218 0.2867 0.0068
p-value 0.5538 0.0000 0.8914 0.0059 0.0096

505 1.10 0.950 0.24 Estimate 0.182 0.980 0.001 -2.107 0.013 6.22 6.02 1.01 3.08
 0.9986 std. error 0.615 0.020 0.002 1.143 0.009 0.1016 0.0494 0.3154 0.0792

p-value 0.7670 0.0000 0.5229 0.0657 0.1324
900 1.35 0.965 107.73 Estimate -4.733 0.962 0.032 4.539 -0.024 27.81 2.93 11.01 21.11

 0.0000 std. error 3.284 0.012 0.018 3.202 0.019 0.0000 0.2306 0.0009 0.0000
p-value 0.1499 0.0000 0.0869 0.1567 0.2046

900 1.36 0.964 8.48 Estimate -8.442 0.962 0.056 8.691 -0.050 8.40 4.96 10.24 2.47
 0.1319 std. error 4.316 0.012 0.026 4.244 0.026 0.0385 0.0837 0.0014 0.1162

p-value 0.0507 0.0000 0.0326 0.0409 0.0546
595 1.37 0.819 23.89 Estimate 1.044 0.933 -0.003 -0.232 0.008 42.65 31.09 10.20 2.17

 0.0079 std. error 0.576 0.021 0.003 0.651 0.005 0.0000 0.0000 0.0014 0.1408
p-value 0.0705 0.0000 0.3842 0.7221 0.0958

595 1.39 0.814 9.59 Estimate 1.415 0.923 -0.004 1.509 -0.004 32.56 28.26 12.49 3.62
 0.0877 std. error 0.743 0.022 0.005 0.891 0.007 0.0000 0.0000 0.0004 0.0572

p-value 0.0573 0.0000 0.4578 0.0908 0.5230
1446 1.64 0.974 169.67 Estimate -10.803 0.953 0.069 11.571 -0.064 19.72 10.34 58.10 8.00

 0.0000 std. error 5.939 0.006 0.039 5.940 0.039 0.0002 0.0057 0.0000 0.0047
p-value 0.0691 0.0000 0.0779 0.0516 0.0993

1446 1.64 0.974 2.15 Estimate -8.989 0.954 0.055 9.917 -0.052 12.87 10.58 61.46 1.45
 0.8286 std. error 6.530 0.006 0.044 6.550 0.044 0.0049 0.0050 0.0000 0.2288

p-value 0.1688 0.0000 0.2078 0.1302 0.2361

3030 OLS

IV

3050 OLS

IV

3830 OLS

IV

3840 OLS

IV

3890 OLS

IV

3860 OLS

IV

3880 OLS

IV
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Table 4.7.  Continued 
Signup 20

A B C D

CRD Estimation N RMSE R_sq White Hausman Intercept maxpay totEBI PP PP*totEBI
H o : (totEBI, PP, 
PP*totEBI) = 0

H o : (PP, 
PP*totEBI) = 0

H o : maxpay=1
H o : (totEBI + 

PP*totEBI) = 0
375 13.45 0.401 91.71 Estimate 33.689 0.633 -0.013 -34.074 0.153 19.64 13.94 75.84 17.21

 0.0000 std. error 8.524 0.042 0.030 9.450 0.044 0.0002 0.0009 0.0000 0.0000
p-value 0.0001 0.0000 0.6715 0.0004 0.0006

375 13.50 0.397 4.93 Estimate 20.580 0.657 0.041 -28.176 0.120 31.12 11.27 67.85 23.03
 0.4240 std. error 10.359 0.042 0.040 10.992 0.052 0.0000 0.0036 0.0000 0.0000

p-value 0.0477 0.0000 0.2970 0.0108 0.0202
611 8.54 0.724 95.91 Estimate 0.734 0.767 0.076 -1.089 0.018 55.22 6.85 85.40 11.93

 0.0000 std. error 3.376 0.025 0.012 6.986 0.030 0.0000 0.0326 0.0000 0.0006
p-value 0.8279 0.0000 0.0000 0.8761 0.5623

611 8.57 0.722 5.54 Estimate -6.023 0.776 0.103 1.175 0.007 57.90 6.38 78.58 9.47
 0.3535 std. error 3.909 0.025 0.015 8.998 0.039 0.0000 0.0412 0.0000 0.0021

p-value 0.1240 0.0000 0.0000 0.8961 0.8560
672 10.42 0.580 76.51 Estimate 11.671 0.729 0.055 -16.036 0.072 59.06 9.60 96.54 40.40

 0.0000 std. error 5.055 0.028 0.014 5.266 0.023 0.0000 0.0082 0.0000 0.0000
p-value 0.0213 0.0000 0.0001 0.0024 0.0020

672 10.43 0.580 1.11 Estimate 8.693 0.739 0.064 -16.587 0.074 51.09 6.29 86.69 37.23
 0.9531 std. error 6.561 0.028 0.021 6.613 0.030 0.0000 0.0430 0.0000 0.0000

p-value 0.1856 0.0000 0.0027 0.0124 0.0132
1076 4.16 0.769 86.72 Estimate 3.192 0.903 0.004 1.796 -0.020 31.93 22.69 52.61 7.65

 0.0000 std. error 2.746 0.013 0.015 2.849 0.016 0.0000 0.0000 0.0000 0.0057
p-value 0.2452 0.0000 0.7798 0.5286 0.2180

1076 4.31 0.752 17.28 Estimate 16.203 0.915 -0.081 -19.909 0.109 28.05 27.97 40.64 7.73
 0.0040 std. error 11.204 0.013 0.071 11.214 0.072 0.0000 0.0000 0.0000 0.0054

p-value 0.1484 0.0000 0.2564 0.0761 0.1288
762 5.23 0.923 69.39 Estimate 9.146 0.857 -0.038 -7.591 0.058 13.80 8.77 186.83 10.40

 0.0000 std. error 2.402 0.010 0.021 2.567 0.022 0.0032 0.0125 0.0000 0.0013
p-value 0.0002 0.0000 0.0703 0.0032 0.0085

762 5.23 0.923 0.11 Estimate 8.763 0.858 -0.036 -7.812 0.059 5.20 0.34 179.66 4.84
 0.9998 std. error 16.529 0.011 0.133 16.611 0.134 0.1574 0.8452 0.0000 0.0277

p-value 0.5962 0.0000 0.7886 0.6383 0.6600
653 5.97 0.934 114.70 Estimate 3.925 0.845 0.006 -5.518 0.036 30.92 14.02 111.73 18.08

 0.0000 std. error 1.148 0.015 0.006 2.149 0.011 0.0000 0.0009 0.0000 0.0000
p-value 0.0007 0.0000 0.3273 0.0104 0.0017

653 6.00 0.934 5.00 Estimate 5.973 0.846 -0.007 -10.964 0.067 24.20 15.68 112.13 17.13
 0.4158 std. error 1.786 0.015 0.010 3.159 0.018 0.0000 0.0004 0.0000 0.0000

p-value 0.0009 0.0000 0.4782 0.0006 0.0002

1910 OLS

IV

1940 OLS

IV

1950 OLS

IV

2710 OLS

IV

2740 OLS

IV

2750 OLS

IV
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Table 4.7.  Continued 
Signup 20

A B C D
481 0.97 0.868 47.44 Estimate -2.636 0.978 0.017 2.780 -0.015 12.67 9.08 2.40 2.18

 0.0000 std. error 1.183 0.014 0.006 1.147 0.006 0.0054 0.0107 0.1211 0.1400
p-value 0.0264 0.0000 0.0086 0.0157 0.0238

481 1.01 0.859 16.31 Estimate -7.389 1.002 0.041 6.695 -0.039 13.24 10.92 0.02 2.21
 0.0060 std. error 2.580 0.018 0.014 2.303 0.014 0.0042 0.0042 0.8986 0.1374

p-value 0.0044 0.0000 0.0031 0.0038 0.0050
189 2.70 0.780 4.47 Estimate 0.843 0.953 0.001 1.287 -0.004 6.73 6.53 3.65 2.38

 0.9235 std. error 0.682 0.025 0.004 0.994 0.005 0.0811 0.0382 0.0561 0.1231
p-value 0.2175 0.0000 0.7976 0.1973 0.4725

189 2.85 0.755 6.56 Estimate -6.067 1.017 0.031 5.232 -0.030 6.04 5.44 0.33 0.32
 0.2552 std. error 3.734 0.029 0.019 2.893 0.017 0.1097 0.0660 0.5674 0.5702

p-value 0.1059 0.0000 0.0958 0.0721 0.0892
569 3.21 0.871 49.37 Estimate -3.572 0.862 0.032 5.618 -0.019 35.74 23.47 69.76 8.58

 0.0000 std. error 3.336 0.017 0.024 3.510 0.024 0.0000 0.0000 0.0000 0.0034
p-value 0.2848 0.0000 0.1834 0.1101 0.4283

569 3.25 0.868 9.84 Estimate -9.905 0.845 0.081 10.207 -0.053 44.54 19.12 72.57 13.40
 0.0799 std. error 4.769 0.018 0.034 5.032 0.034 0.0000 0.0001 0.0000 0.0003

p-value 0.0383 0.0000 0.0172 0.0430 0.1260
339 1.17 0.940 21.05 Estimate 0.386 0.939 0.008 1.302 -0.009 9.17 6.10 10.22 0.35

 0.0208 std. error 0.470 0.019 0.003 0.528 0.004 0.0272 0.0473 0.0014 0.5564
p-value 0.4125 0.0000 0.0045 0.0141 0.0160

339 1.18 0.939 1.83 Estimate 0.951 0.935 0.003 1.292 -0.007 6.13 5.48 8.77 1.77
 0.8725 std. error 0.818 0.022 0.008 1.026 0.009 0.1056 0.0644 0.0031 0.1835

p-value 0.2460 0.0000 0.7139 0.2088 0.3894
332 1.50 0.973 112.68 Estimate -11.249 0.981 0.060 11.622 -0.059 12.09 10.37 4.36 1.17

 0.0000 std. error 3.884 0.009 0.021 3.894 0.021 0.0071 0.0056 0.0367 0.2804
p-value 0.0040 0.0000 0.0051 0.0031 0.0060

332 1.51 0.972 2.04 Estimate -11.069 0.979 0.059 12.388 -0.063 11.70 11.27 4.28 1.99
 0.8435 std. error 4.164 0.010 0.025 4.545 0.027 0.0085 0.0036 0.0386 0.1583

p-value 0.0082 0.0000 0.0205 0.0068 0.0184
274 1.34 0.846 15.42 Estimate 1.891 0.934 -0.008 -1.166 0.014 14.51 12.82 4.86 1.90

 0.1173 std. error 0.774 0.030 0.003 0.781 0.005 0.0023 0.0016 0.0274 0.1684
p-value 0.0152 0.0000 0.0148 0.1366 0.0104

274 1.35 0.845 1.13 Estimate 2.200 0.935 -0.011 -1.179 0.015 15.50 8.22 4.79 0.47
 0.9511 std. error 0.988 0.030 0.006 0.957 0.007 0.0014 0.0164 0.0287 0.4933

p-value 0.0267 0.0000 0.0419 0.2191 0.0313
478 1.49 0.983 78.89 Estimate -3.195 0.977 0.020 3.161 -0.016 4.05 1.55 5.20 2.28

 0.0000 std. error 2.905 0.010 0.017 2.955 0.017 0.2564 0.4617 0.0226 0.1310
p-value 0.2719 0.0000 0.2384 0.2854 0.3302

478 1.90 0.972 24.36 Estimate -28.956 0.978 0.191 29.015 -0.188 5.86 4.00 7.91 1.96
 0.0002 std. error 14.475 0.008 0.094 14.511 0.094 0.1186 0.1354 0.0049 0.1610

p-value 0.0460 0.0000 0.0438 0.0461 0.0470

3030 OLS

IV

3050 OLS

IV

3830 OLS

IV

3840 OLS

IV

3890 OLS

IV

3860 OLS

IV

3880 OLS

IV
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implies an alternative specification from the dependent variable given in (4.37) to one that is 

the difference between the maximum rental rate and the offered rental rate: ( )ijtmsrr rent− .  

This construction forces a one-to-one relationship between the offered rental rate and the 

maximum rent.  To test whether this relationship holds in the data, a restriction is imposed in 

each regression to test the null hypothesis that the estimated coefficient of ijtmsrr is equal to 

1: 1: 1oH β =  .  Column C in Table 4.7 provides the test statistic when the coefficient on the 

maximum rental rate is restricted to equal one.  The p-values are given below the test 

statistic.  The results suggest that the coefficient estimates on msrr are statistically different 

from 1.0 at the 10% level and therefore that the model in (4.37) nests a specification where 

the dependent variable is constructed as the discount from the maximum rental rate. 

 

4.4.4.1b. Tests of joint significance of regressors 

Do landowners condition their rental rate decision on the perceived strength of their offer?  Is 

there an “endowment effect”:  given two otherwise identical offers (identical in the non-cost 

EBI score) do landowners inside the PP CPA offer different rental rates compared to offers 

ineligible for the priority-area designation?  In the marginal value of the non-cost EBI points 

the same for CPA ineligible and eligible offers?  The estimations suggest that in most cases, 

OLS coefficient estimates for the total EBI score of an offer, the dummy variable indicating 

the offer received the priority-area (N6) points, and the interaction term are jointly significant 

within the model.  Figure 4.8 provides a frequency of the p-values of Wald tests (all CRDs 

and signups) where the OLS coefficient estimates of ,totEBI  PP , and PP totEBI⋅  are 
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restricted to be jointly equal to zero. The statistics and p-values are provided in Column A of 

Table 4.7.  For approximately 86% of the 52 regressions, the variables are jointly statistically 

significant at the 10% level.  In general, the districts with the lower rental rates are the ones 

for which the hypothesis is not rejected.  Offers from relatively lower rental-rate areas more 

closely reflect the maximum rental rates.  Clearly, the maximum rental rate plays a large role 

in identifying variation in the offered rental rates of landowners; however, the tests of joint 

significance provide evidence that the data exhibit variation in the rental rate that is also 

explained in part by the landowners’ EBI scores and their priority-area disposition. 

 Another test of significance is conducted to determine whether the OLS coefficients 

on PP and PP totEBI⋅  are jointly zero. Wald statistics and their p-values are provided in 

Column B of Table 4.7 and Figure 4.9 provides a frequency of the p-values for the test 

statistic.  The two variables are jointly statistically significant at the 10% level in 

approximately 80% of the 52 regressions.  The districts and signups for which the null 

hypothesis of joint insignificance cannot be rejected can be seen from Table 4.7.  The test 

statistics suggest that there is a statistically significant difference in the rental rates and their 

dependence on the EBI scores for offers that receive priority-area points versus those that do 

not.  
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Figure 4.8.  Test of joint restrictions on coefficient estimates of totEBI , PP ,  

and PP totEBI⋅ ; OLS estimations (Table 4.6 Column A) 
 

 
Figure 4.9.  Test of joint restrictions on coefficient estimates of PP  and PP totEBI⋅ ; 

OLS estimations (Table 4.6 Column B) 
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4.4.4.1c. Landowners’ marginal valuation of EBI points 

The coefficient estimate on totEBI is the marginal effect on the rental rate from an additional 

EBI point for offers ineligible for the N6 CPA points.  The OLS coefficient esti mates are 

provided in Table 4.7 and plots of the coefficient estimates and their p-values are provided in 

Figure 4.10.  Reference lines are drawn to identify a p-value of 0.10 and a coefficient 

estimate of 0.0.  The coefficient on totEBI is statistically significant in over half of the 

regressions (primarily those regions with higher rental rates) and primarily is positive.  The 

positive and significant coefficients range between less than 0.01 to 0.07.  Thus, the marginal 

value of an additional non-cost EBI point (the effect on the marginal rental rate from an 

increase in the EBI) is $0.01 to $0.07 depending on the particular district.  A landowner will 

raise his offered rental rate by, say, $0.05 for each EBI point based on the range of EBI 

scores observed in the data.   

 The marginal effect on the offered rental rate from a marginal (1-point) increase in 

the EBI score is small considering the average rental rates in Iowa (see Table 4.6) approach 

$100 per acre or more.  However, in Table 4.6, the standard error of a given CRD’s offer’s 

total EBI scores ranges from 20 points to 50 points across CRDs and signups.  If for 25 

points (within one standard deviation of the mean in many cases) each point-increase in the 

EBI was met with a $0.05 increase in the offered rental rate, the rental rate for the average 

offers would be $1.25 per acre higher.  An additional $1.25 per acre on 100 acres over 10 

years is significant to the landowner as well as the program’s total outlays.   

 There are two cases of a negative and significant coefficient estimate on totEBI and 

these occur in districts 2740 (Minnesota) and 3880 (North Dakota) in Signup 20.  Under what 
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circumstances would landowners as a group reduce their offered rental rate in response to a 

marginal increase in their EBI score?  The theoretical analysis suggests that landowners 

identify their offer relative to their expectations of all other offers; landowners who perceive 

their offers to be in the “thick” portion of the distribution of all other offers may reduce their 

offered rental rates in response to more EBI points. Referring to offers’ summary statistics 

for Signup 20 in table 4.5, these two districts were two of the three lowest-scoring districts in  

 

 

 
 

Figure 4.10.  OLS coefficient estimates of totEBI (Table 4.6)  
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terms of the sum of their N1 through N5 scores and also posted the two lowest “effort”-

related EBI scores, which are the sum of N1 and N4. In addition, these districts have 

relatively high offer scores because the maximum per-acre rental rates are low. 

 The OLS estimates of the marginal effect of totEBI on the offered rental rates provide 

evidence that landowners do condition their offered rental rate on their EBI score and, 

further, that differentiate their offers from others by adjusting their offered rental rate.  This 

result coupled with the general rejection of the hypothesis that offered rental rates track one-

for-one with maximum rental rates is evidence in opposition to the claim that landowners as 

a whole “bid” their maximum rental rate.   

 

4.4.4.1d. Endowment effects on the offered rental rate 

A test of joint restrictions identified that the coefficients of PP and PP totEBI⋅  are not 

jointly zero (see Figure 4.9).   But are they individually statistically and economically 

significant?  The least squares regression estimates for the dummy variable PP  identify 

whether, across the board, Prairie Pothole priority-area offers have higher and lower rental 

rates than the non-priority-area offers for the district and signup.  Figures 4.11 through 4.14 

depict the coefficient estimates and p-values for PP  by signup, with the data points labeled 

by state.   

 In Signup 15 there is only weak evidence that landowners in the PP CPA, with offers 

otherwise identical (in their EBI score) to offers ineligible for the PP points, offered a 

different rental rate.  However, in the signups that followed, the observed behavior shows 

that landowners who received the 25 additional N6 points in the Prairie Pothole region did 
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offer rental rates that differed from their ineligible cohorts. Further, there are cases where the 

PP rental rates, conditional on their EBI scores, were lower than the rental rates of the 

ineligible offers.  In Signup 20 there are two districts in Iowa and Minnesota where PP offers 

had lower rental rates than ineligible offers, after controlling for the maximum rental rates 

and EBI scores.  In each case the discount was greater than $5.00 per acre and in two of the 

Iowa districts was greater than $15 per acre.  

 

 

 
 

Figure 4.11.  OLS coefficient estimates of PP , Signup 15 
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Figure 4.12.  OLS coefficient estimates of PP , Signup 16 
 

 
 

Figure 4.13.  OLS coefficient estimates of PP , Signup 18 
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Figure 4.14.  OLS coefficient estimates of PP , Signup 20 
 

 The coefficient estimates on the dummy interaction term, PP totEBI⋅ , identify 

significant differences between the PP-eligible and ineligible offers in the observed marginal 

value of the non-cost EBI points.  Figures 4.15 through 4.18 provide the coefficient estimates 

and p-values separately for each signup. Data points are labeled with the districts’ state.  

Here again, the results from Signup 15 provide weak evidence that landowners’ marginal 

value of non-cost EBI points are different between the two groups. However, the differences 

between them appear to be significant in the signups that followed, ranging mainly between 

(-0.05, 0.05).   

 That there are negative and positive coefficient estimates on PP totEBI⋅   is evidence 

that we observe the comparative static adjustment effects to an exogenous increase in EBI 
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points that the theoretical model identifies.  Further, the estimates help identify which 

landowners, as a group, are of the 0dr
dN

∗

>  group and which are 0dr
dN

∗

< .  In Table 4.7 the 

CRDs that have positive and statistically significant 1δ  estimates (the coefficient on PP ) 

often also have statistically significant  2 0δ < .  For these areas, landowners who receive the 

priority area points have, on average, higher offered rental rates but their response to an 

increase in their EBI is to reduce their offered rental rate.  Conversely, those CRDs for which 

the marginal effect of the PP designation is an average reduction in their rental rate ( 1 0δ < ) 

typically also exhibit a greater marginal rental rate responses to additional EBI points for 

priority-area offers compared with the non-priority-area offers.   

 

 
 

Figure 4.15.  OLS coefficient estimates of PP totEBI⋅ , Signup 15 
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Figure 4.16.  OLS coefficient estimates ofr PP totEBI⋅ , Signup 16 
 
 

 
 

Figure 4.17.  OLS coefficient estimates of PP totEBI⋅ , Signup 18 
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Figure 4.18.  OLS coefficient estimates of PP totEBI⋅ , Signup 20 
 
 

 

4.4.4.2. Instrumental variables estimation 

Landowners condition their offered rental rate on their evaluation of their offer’s EBI score 

(total non-cost EBI) relative to others.  The rent equation (4.37) appropriately identifies this 

relationship.  However, an offer’s total non-cost EBI score includes endogenous factors 

resulting from “effort” and their choice of conservation practices. To the extent that the non-

cost EBI is endogenous, standard least squares estimates will be biased.  A two-stage least 

squares estimation was conducted to mitigate the assumed estimation bias resulting from 

endogeneity in totEBI .  The proposed instrumental variable (IV) for the total non-cost EBI 

score is the sum of the exogenous N-factor scores (N2, N3 and N5), denoted fxdEBI .  This is 
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an appropriate IV in the sense that N2, N3 and N5 are indeed exogenous to the landowner 

and not endogenous with the rental rate. 

 A Hausman test is performed within SAS’s PROC MODEL procedure to test the 

appropriateness of the instrumental variable, fxdEBI , versus totEBI .  Figure 4.21 provides 

the p-values of the m-statistics generated for each of the CRD-signup combinations.  The test 

statistics and p-values are reported in the column labeled “Hausman” in Table 4.7.  In 

approximately 30% of the cases the Hausman test indicates that totEBI is endogenous.  

Figures 4.22 and 4.23 illustrate the results of two joint tests of significance given in Columns 

A and B in Table 4.7 for the IV estimation.  Finally, figures 4.24 through  4.28 provides, for 

the two-stage least squares regressions, illustrations of two joint tests of significance 

(Columns A & B in Table 4.7) and the coefficient estimates (and p-values) for totEBI , PP , 

and PP totEBI⋅ .  A comparison of these with the least-squares estimations does not reveal 

significant differences, overall, in the interpretations of the results except that there is a 

greater incidence of statistically significant coefficient estimates using the IV approach. 
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Figure 4.21.  Hausman test, two-stage least squares estimation (Table 4.6) 

 
 

 
 

Figure 4.22.  Test of joint restrictions on coefficient estimates of totEBI , PP  
and PP totEBI⋅ ; two-stage least squares estimation (Table 4.6 Column A) 
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Figure 4.23.  Test of joint restrictions on coefficients of PP  and PP totEBI⋅ ; 
two-stage least squares estimation (Table 4.6 Column B) 
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Figure 4.24.  Two-stage least squares coefficient estimates of totEBI  
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Figure 4.25.  Two-stage least squares coefficient estimates of PP , Signup 15 
 
 
 

 
 

Figure 4.26.  Two-stage least squares coefficient estimates of PP ,  Signup 16 
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Figure 4.27.  Two-stage least squares coefficient estimates of PP , Signup 18 
 
 
 

 
 

Figure 4.28.  Two-stage least squares coefficient estimates of PP , Signup 20 
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Figure 4.29.  Two-stage least squares coefficient estimates of PP totEBI⋅ , Signup 15 
 
 
 

 
 

Figure 4.30.  Two-stage least squares coefficient estimates of PP totEBI⋅ , Signup 16 
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Figure 4.31.  Two-stage least squares coefficient estimates of PP totEBI⋅ , Signup 18 
 
 
 

 
 

Figure 4.32.  Two-stage least squares coefficient estimates of PP totEBI⋅ , Signup 20 
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4.4.5. Summary of empirical findings 

 The regression estimates identify, as expected, that a significant indication of a landowner’s 

offered rental rate is the parcel-specific maximum rental rate.  This relationship is tighter for 

landowners in lower-rental rate areas than in areas where the maximums rental rates are 

higher.  Within a CRD and signup, higher EBI scores are associated with higher rental rates 

in most but not all cases.   Further, the results of the model when applied to Signup 15 are 

different than when it is applied to the other signups. That is, there is little statistical 

significance in the priority-area variables in Signup 15 and the offered rental rates are 

predicted well by the maximum rental rates and EBI scores.  I believe this results stems from 

learning.  The EBI was new to landowners and FSA representatives in Signup 15 but in 

signups 16, 18 and 20 they better understood how the landowner’s choices affected his 

probability of acceptance into the program.   

 With respect to the priority-area designations and their effect on the rental rate, the 

regression estimates suggest to me three distinct cases of offer behavior.  First, there are 

cases where the non-priority-area landowners in CRDs with relatively lower soil-specific 

rental rates do not increase (or decrease) their rental rate as their EBI score increases but their 

priority-area cohorts do.  In these cases, the rental rates are offered at or near the maximum 

and increasing it to reflect a higher provision of conservation may not be possible; however, 

the priority-area landowners who received the additional EBI points recognize that 

decreasing their rental rate increases their probability of acceptance and also their expected 

return to enrollment.   Second, there are several cases where the priority-area 
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 Second, landowners in relatively higher-rental rate areas tend to offer, on average, 

lower rental rates than their non-priority-area cohorts; however, the marginal effect of an 

increase in their EBI score on their rental rate is larger for them than for the landowners 

outside the priority area.  That landowners inside the priority area as a group have lower 

rental rates is counter-intuitive but not fully contrary to the results from the theoretical 

model.   

 Finally, the estimates identify a separate effect whereby priority-area offers have, on 

average, higher rental rates than the ineligible offers.  However, an increase in the priority-

area offers’ EBIs reduce (or increase by less) their rental rate compared with landowners 

ineligible for the priority-area points.  This is a result that the theoretical model can predict. 

 

4.5.  Future research 

My own impression of the theoretical model is that it is a good start at untangling the joint 

decisions that a landowner makes when formulating an offer to enroll in the CRP.  However, 

it can be improved upon by recognizing that there is a synergy between the parcel-specific 

(exogenous) characteristics of an offer and the “effort-based” conservation measures that are 

offered.  The current model views “effort” points as being separable (in the EBI) from 

“fixed” points and I believe this is a simplification that is limiting.  Also, my model did not 

explicitly account for the fact that some landowners request cost share, which affects both 

their EBI points and their “effort” costs.  Finally, with respect to the theoretical model, a 

more rigorous treatment of the marginal benefits and costs associated with effort and the 
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rental rate can be pursued.  The comparative static effects would benefit greatly from a little 

more work in this area.  For example, my own understanding of the model cannot justify the 

situation where a landowner has a “very” high EBI score and yet, according to the theory, 

finds it optimal to reduce his rental rate when faced with an exogenous increase in his EBI 

points.  

 With respect to the empirical estimation, I think it would benefit from adding parcel-

specific measures such as soil-erosion factors, general measures of soil type, and so forth for 

each offer.  These are good control variables and could improve the efficiency of the model’s 

estimates.  Some of the measures are available for one or two signups but not for all.   This 

presents a challenge in identifying variables that can be used over time.  Also, I would like to 

pursue an estimation strategy that allows me to identify offers into “regimes” where offers 

whose EBI meets or exceeds some threshold EBI respond differently to exogenous increases 

in their EBI score than do offers whose EBI score is lower. I have the sense that this 

threshold type of behavior exists and the threshold level itself will differ by CRD or even 

county.   

 Finally, I would like to examine empirically the theoretical results that indicate higher 

EBI scores, in general, result in lower levels of effort.  The summary statistics point to this 

relationship but it deserves more attention.  This will require identifying the conservation 

practices used for each offer and developing an index or tool to assign levels of effort (or 

some quantitative measure of effort or benefits) to each practice.  An examination of the 

conservation efforts of landowners enrolling in the CRP is timely and policy-relevant.    
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4.6.  Conclusion 

The general-signup CRP requires that landowners who wish to participate make decisions 

regarding the per-acre rental rate at which they will offer to retire their land from agricultural 

production and the conservation practices they will install.  The landowners face trade-offs in 

the decision because a higher rental rate means a lower EBI and lower probability of 

acceptance. However, a higher rental rate increases their stream of income from the land for 

the duration of their contract.  The decision is complex and there is uncertainty in many 

facets of the enrollment process. 

 This chapter developed a theory that characterizes the landowner’s offer decision, 

accounting for the exogenous and endogenous factors that influence the landowner’s 

probability of acceptance.  The theoretical results suggest that landowners condition their 

offered rental rate on the strength of their EBI.  The results also characterize the conditions in 

which an exogenous increase in a landowner’s EBI will induce a decrease or increase in his 

offered rental rate.  For some landowners the optimal response is to increase their rental rate 

to increase the returns in the “accepted” state; however, there are others for whom a 

reduction in the rental rate implies an increase in their expected return from enrollment 

because it increases their probability of acceptance.  Finally, the model indicates that an 

increase in a parcel’s exogenous EBI score will induce the landowner to lower his effort level 

in providing conservation on the parcel.   

 Based on the theoretical model, the empirical objective was to identify a factor that 

exogenously increases a landowner’s probability of acceptance into the program and then 
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examine whether the offer behavior of landowners with the factor is different compared to 

those without the factor, whether there is an observed “endowment effect.”  In this case, the 

Prairie Pothole Conservation Priority Area was the factor identified; it is a designation that is 

exogenous to landowners and should otherwise have no implications for the offered rental 

rate. 

 An empirical model was estimated for each crop reporting district in the PP region by 

signup to examine whether landowners who received the priority-area (N6) points for being 

inside the Prairie Pothole Conservation Priority Area adjusted their offered rental rates as a 

result of the designation and, further whether the marginal effect of additional EBI points on 

their offered rental rates was different than for the non-priority area cohorts.  The empirical 

estimates suggest that, for some CRDs, particular in the signups after Signup 15, offers that 

received the priority-area points have statistically different rental rates than offers outside the 

priority area. While in some CRDs offers responded, on average, to the increase in EBI 

points by increasing their rental rate, there are other CRDs where it appears that the awarding 

of priority-area points, an exogenous provision of points, induced a reduction in rental rates 

of landowners.  This result is in-line with the predictions of the theoretical model but stands 

in contrast to the conventional wisdom regarding the offer (or “bid”) behavior of landowners. 

 This chapter presents a theory and empirical results that challenge the current 

thinking that all landowners offer the maximum rental rate or something close to it.  The 

results herein suggest that landowners do condition their offered rental rate on the strength of 

their EBI but that they are learning to do so in a way that maximizes their expected returns 

from the program instead of maximizing their per-acre rental rate.   
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Chapter 5 

 

Conclusions 

 

 

The goal of this dissertation is to provide a careful accounting of the Conservation Reserve 

Program, to identify changes to it over time, and to examine two theories that can explain the 

cross-sectional enrollment outcomes we observe over time:  the effect of the political 

economy and landowners’ responses to the exogenous, location-specific program parameters.  

Chapter 2 provides an overview of the program’s history and the state- and county-level 

enrollment outcomes for the period from 1986 through 2004.   Enrollment in the CRP has 

become more concentrated within regions over time despite changes to its eligibility 

requirements that would seem to increase its distribution across regions.  This is a starting 

point for identifying the determinants of the program’s enrollment.   
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5.1.  Political economy and the CRP 

 Based on public-choice theory, Chapter 3 examines the CRP in a political-market 

context to examine whether the enrollment outcomes we observe are the result of political 

factors.  The CRP is a program whose enrollment rules and governing statutes are the result 

of Congressional legislation; it is plausible that the observed allocation of enrollments is the 

result of the redistributive effects of political influence.  The institutional and administrative 

structure of the program and its unique components are considered and the channels of 

influence that interested groups have in asserting influence over the political functionaries of 

the program are identified.  The functionaries identified are the representatives on the 

committees and subcommittees in the House of Representatives and Senate that have non-

budgetary jurisdiction over the CRP:  the Committee on Agriculture in both houses and the 

appropriate conservation subcommittees.  Using a panel of state-level CRP enrollments for 

the first 28 signups and committee membership data (1986 – 2004), the effect on CRP 

enrollments in a signup due to representation on the committees with jurisdiction over the 

program are estimated, controlling for state specific heterogeneity.   The effects of committee 

membership are identified separately for the general and continuous signups because their 

characteristics make them susceptible to political influence in unique ways. 

 The results suggest that, just as with other redistributive government programs, 

political forces may play a role in the allocation of CRP acres and payments.  Further, there 

may be opposite effects on enrollment outcomes in the general signup than in the continuous 

signup and the effects of House committee membership and Senate committee membership 
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are different in sign and magnitude.  To more broadly identify the effect of political influence 

on the allocation of CRP acreage, alternative modeling strategies are offered for future 

consideration, including aggregating enrollments to the congressional-district level, 

conducting the analysis based on Congressional periods instead of signups, and replacing 

state fixed effects with other agricultural-related measures that vary in the cross section but 

exhibit relatively little variation over time.  To correct for the current econometric issues, 

such as correlation of the error terms, a generalized least squares estimation strategy, such as 

SUR, can be employed.  Finally, it may be useful to add a dummy variable allowing the 

political effects in the pre- and post-EBI periods to be compared.  

 

5.2.  Landowners’ rental rate response to exogenous 
  program changes  

The general-signup CRP requires that landowners who wish to participate make decisions 

regarding the per-acre rental rate at which they will offer to retire their land from agricultural 

production and the conservation practices they will install.  The landowners face trade-offs in 

the decision because a higher rental rate means a lower EBI and lower probability of 

acceptance. However, a higher rental rate increases their stream of income from the land for 

the duration of their contract.  The decision is complex and there is uncertainty in many 

facets of the enrollment process. 

 This chapter developed a theory that characterizes the landowner’s offer decision, 

accounting for the exogenous and endogenous factors that influence the landowner’s 
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probability of acceptance.  The theoretical results suggest that landowners condition their 

offered rental rate on the strength of their EBI.  The results also characterize the conditions in 

which an exogenous increase in a landowner’s EBI will induce a decrease or increase in his 

offered rental rate.  The model indicates that an increase in a parcel’s exogenous EBI score 

will induce the landowner to lower his effort level in providing conservation on the parcel.   

 Based on the theoretical model, the empirical objective was to identify a factor that 

exogenously increases a landowner’s probability of acceptance into the program and then 

examine whether the offer behavior of landowners with the factor is different compared to 

those without the factor, whether there is an observed “endowment effect.”  In this case, the 

Prairie Pothole Conservation Priority Area was the factor identified; it is a designation that is 

exogenous to landowners and should otherwise have no implications for the offered rental 

rate.  An empirical model was estimated for each crop reporting district (CRD) in the Prairie 

Pothole Conservation Priority Area by signup to examine whether landowners who received 

the priority area (N6) points for being inside the Prairie Pothole Conservation Priority Area 

adjusted their offered rental rates as a result of the designation and, further whether the 

marginal effect of additional EBI points on their offered rental rates was different than for the 

non-priority area cohorts.   

 The empirical estimates suggest that, for some CRDs, particularly in the signups after 

Signup 15, offers that received the priority area points have statistically different rental rates 

than offers outside the priority area. While in some CRDs offers responded, on average, to 

the increase in EBI points by increasing their rental rate, there are other CRDs where it 

appears that the awarding of priority area points, an exogenous provision of points, induced a 
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reduction in rental rates of landowners.  This result is in-line with the predictions of the 

theoretical model but stands in contrast to the conventional wisdom regarding the offer 

behavior of landowners.  



296 

References 

Babcock, B.A., P.G. Lakshminarayan, J. Wu, and D. Zilberman. 1996. “The Economics of a 
Public Fund for Environmental Amenities: A Study of CRP Contracts.” American Journal of 
Agricultural Economics 78:961-71.  
 
---. 1997. “Targeting Tools for the Purchase of Environmental Amenities.” Land Economics 
73:325-39.  
 
Becker, G. 1983. “A Theory of Competition Among Pressure Groups for Political Influence.” 
Quarterly Journal of Economics 98:371-400.  
 
Breusch, T.S., and A.R. Pagan.  1980.  “The Lagrange Multiplier Test and its Applications to 
Model Specification in Econometrics.”  Review of Economic Studies 47:239-53. 
 
Bucholtz, S. 2004. Geographic Distribution of Acres Enrolled in the Conservation Reserve 
Program is Stable.  Washington DC: U.S. Department of Agriculture, Economic Research 
Service, Amber Waves Vol 2, November.  
 
Capozza, D. and Y. Li. 1994.  “The Intensity and Timing of Investment: The Case of Land.”  
American Economic Review 84:889-904.   
 
Cattaneo, A., D. Hellerstein, C. Nickerson, and C. Myers. 2006. Balancing the Multiple 
Objectives of the Conservation Programs. Washington DC: United States Department of 
Agriculture, Economic Research Report No. 19, May. 
 
Cochrane, W.W. and C.F. Runge.  1992.  Reforming Farm Policy: Toward a National 
Agenda.  Ames, Iowa: Iowa State University Press. 

Cropper, M.L., W.N. Evans, S.J. Berardi, M.M. Ducla-Soares and P.R. Portney. 1992. “The 
Determinants of Pesticide Regulation: A Statistical Analysis of EPA Decision Making.” 
Journal of Political Economy 100:175-97.  
 
Davidson, R.H. and W.J. Oleszek. 1990. Congress and Its Members, 3rd ed. Washington, 
D.C.: Congressional Quarterly Inc. 

Fleming, R.A. 2004.  “An Econometric Analysis of the Environmental Benefits Provided by 
the Conservation Reserve Program.”  Journal of Agricultural and Applied Economics 
36:339-413. 
 
Gardner, B.L. 1987. “Causes of U.S. Farm Commodity Programs.” Journal of Political 
Economy 95: 290-310.   



297 

Garrett, T.A., L Marsh, and M.A. Marshall. 2006. “Political Allocations of U.S. Agriculture 
Disaster Payments in the 1990s.”  International Review of Law and Economics 26:143-61.  
 
Gibbs, R., O. Gokcekus and E. Tower. 2002. “Is Talk Cheap? Buying Congressional 
Testimony with Campaign Contributions.” Policy Reform 5:127-31.  
 
Gokcekus, O., and R. Fishler. 2009. “The Cotton Influence Index: An Examination of U.S. 
Cotton Subsidies.”  American Journal of Agricultural Economics 91:299-309. 
 
Goodwin, B.K. and V.H. Smith.  2003.  “An Ex Post Evaluation of the Conservation 
Reserve, Federal Crop Insurance, and Other Government Programs: Program Participation 
and Soil Erosion.” Journal of Agricultural and Resource Economics, 28:201-216. 
 
Hausman, J.A. 1978.  “Specification Tests in Econometrics.”  Econometrica 46:1251-1271. 
 
Helms, D. 1992. Readings in the History of the Soil Conservation Service. Washington, DC: 
Soil Conservation Service. 
 
Isik, M. and W. Yang.  2004.  “An Analysis of the Effects of Uncertainty and Irreversibility 
on Farmer Participation in the Conservation Reserve Program.”  Journal of Agricultural and 
Resource Economics 29: 242-259. 
 
Kirwan, B., R.N. Lubowski, and M.J. Roberts.  2005. “How Cost Effective Are Land 
Retirement Auctions?  Estimating the Difference between Payments and Willingness to 
Accept in the Conservation Reserve Program.”  American Journal of Agricultural Economics 
87:1239-1247. 
 
Konyar, K. and C.T. Osborn.  1990.  “A National-Level Economics Analysis of the 
Conservation Reserve Program Participation: A Discrete Choice Approach.”  Journal of 
Agricultural Economic Research 42:5-12. 
 
Law, M.T., J.M. Tonon, and G.J. Miller. 2008.  “Earmarked: The Political Economy of 
Agricultural Research  Appropriations.”  Review of Agricultural Economics 30:194-213. 
 
Marra, M. and T. Vukina.  1998.  The Conservation Benefit-Cost Trade-off in the 
Conservation Reserve Program.  Paper presented at the World Congress of Environmental 
and Resource Economists, June 24-27, in Venice Italy. 
 
Miranda, M.L. 1992.  “Landowner Incorporation of Onsite Soil Erosion Costs: An 
Application to the Conservation Reserve Program.”  American Journal of Agricultural 
Economics 74:434-443 
 



298 

Muth, M.K., R.R. Rucker, W.N. Thurman, and C. Chuang. 2003. “The Fable of the Bees 
Revisited: Causes and Consequences of the U.S. Honey Program.”  Journal of Law and 
Economics 46:479-516. 
 
Orden, D., R. Paarlberg, and T. Roe. 1999. Policy Reform in American Agriculture: Analysis 
and Prognosis.  Chicago: University of Chicago Press.   
 
Osborn, C.T., F. Llacuna, and M. Linsenbigler.  1995.  The Conservation Reserve Program: 
Enrollment Statistics for Signup Period 1-12 and Fiscal Years 1986-1993.  Washington DC:  
U.S. Department of Agriculture, Economic Research Service, Statistical Bulletin No. 925, 
November.  
 
Osborne, T. 1993.  “The Conservation Reserve Program: Status, Future, and Policy Options.”  
Journal of Soil and Water Conservation 48:271-78. 
 
Parks, P.J. and J.P. Schorr. 1997.  “Sustaining Open Space Benefits in the Northeast: An 
Evaluation of the Conservation Reserve Program.”  Journal of Environmental Economics 
and Management, 32:85-94.  
 
Peltzman, S. 1976. “Toward a More General Theory of Regulation.” Journal of Law and 
Economics 19:211-240. 
 
Plantinga, A.J., Lubowski, R.N., and R.N. Stavins. 2002. “The Effects of Potential Land 
Development on Agricultural Land Prices.” Journal of Urban Economics 52:561-581. 

Reichelderfer, K. and W.G. Boggess. 1988. “Government Decision Making and Program 
Performance: The Case of the Conservation Reserve Program.”  American Journal of 
Agricultural Economics 70:1-11.  
 
Roberts, M.J. and R.N. Lubowski.  2007.  “Enduring Impacts of Land Retirement Policies: 
Evidence from the Conservation Reserve Program.”  Land Economics 83:516-538. 
 
Rucker, R.R., W.N. Thurman, and D.A. Sumner. 1995. “Restricting the Market for Quota: 
An Analysis of Tobacco Production Rights with Corroboration from Congressional 
Testimony.” Journal of Political Economy 103:142-175.  
 
Schoemaker, R.  1989.  “Agricultural Land values and Rents under the Conservation Reserve 
Program.  Land Economics 65:131-139. 
 
Smith, R.B.W. 1995.  “The Conservation Reserve Program as a Least-Cost Land Retirement 
Mechanism.”  American Journal of Agricultural Economics 77:93-105. 
 



299 

Stigler, G. 1971. “The Theory of Economic Regulation.”  Bell Journal of Economics and 
Management Science Spring: 3-21.  
 
Stratmann, T. 1998. “The Market for Congressional Votes: Is Timing of Contribution 
Everything?” Journal of Law and Economics 41:85-113. 
 
Thurman, W.N. 1995. Assessing the Environmental Impact of Farm Policies.  Washington 
DC: The AEI Press. 
 
U.S. Department of Agriculture. 2007a. “Conservation Reserve Program: Summary and 
Enrollment Statistics, FY 2006.”  Farm Service Agency, undated document published 2007.  
Available at http://www.fsa.usda.gov/Internet/FSA_File/06rpt.pdf 
 
----. 2007b. “CRP Monthly Program Summary.” Farm Service Agency, undated document 
published 2007.  Available at http://www.fsa.usda.gov/Internet/FSA_File/feb2009.pdf 
 
----. 2008. “Conservation Reserve Program: Summary and Enrollment Statistics, FY 2007.”  
Farm Service Agency, undated document published 2008.  Available at 
http://www.fsa.usda.gov/Internet/FSA_File/annual_consv_2007.pdf 

----. 2009. “Conservation Reserve Program: Summary and Enrollment Statistics, FY 2008.”  
Farm Service Agency, undated document published 2009.  Available at 
http://www.fsa.usda.gov/Internet/FSA_File/annualsummary2008.pdf 
 
Vukina, T., X. Zheng, M. Marra, and A. Levy.  2008.  “Do Farmers Value the Environment? 
Evidence from a Conservation Reserve Program Auction.”  International Journal of 
Industrial Organization 26:1323-1332. 
 
White, H. 1980.  “A Heteroskedasticity-Consistent Covariance Matrix Estimator and a Direct 
Test for Heteroskedasticity,” Econometrica 48:817-838. 
 
Wu, D., “Alternative Tests of Independence Between Stochastic Regressors and 
Disturbances.”  Econometrica 41:733-750. 
 
Zinn, J.A. 2002.  Resource Conservation Title of the 2002 Farm Bill: A Comparison of New 
Law with Bills Passed by the House and Senate, and Prior Law. A Report for Congress:  
Environment and Natural Resources Policy Division, Congressional Reserve Service.  
Updated June 25. 


	ABSTRACT
	edt
	Front Matter
	Introduction
	Chapter 2
	Chapter 3
	Chapter 4
	conclusion


