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Abstract 

Post-CRP policy will impact crop production, the level 
of soil erosion, and the level of governmental 
expenditures for agricultural programs in the Texas High 
Plains Region. Mathematical programming methods were 
used to analyze the response of CRP contract holders in 
Hale County, Texas to al ternati ve post-CRP policies 
given an objective of profit maximization. cotton 
production was estimated to increase for all specified 
policies, with the greatest increase occurring with the 
policy of no extension of the CRP . The marginal value 
of deficiency payments within the commodity price 
support program was indicated to be greater than the 
marginal value of CRP payments given constrained 
governmental expenditures. 

Introduction 

The first lands enrolled in the Conservation Reserve 
Program (CRP) will have contracts expiring in October 
1995. The question as to what will happen to these 
lands upon contract expiration has generated policy 
debate wi thin the federal government and among 
interested producer, conservation, environmental, and 
commodity groups. An appropriate policy question 
relates to the future of the CRP lands and the impacts 
of post-CRP policy on land owners, governmental 
expenditures and conservation/environmental concerns as 
expiration of the program nears . This paper reports the 
results of a study of the impacts of specified post-CRP 
policies on cotton production in the Texas High Plains 
Region (THPR). 

Objectives and Study Area 

The objective of this study was to evaluate the impacts 
of specified policy alternatives toward CRP lands upon 
expiration of the current contracts. The area chosen 
for study was Hale County, Texas. Hale County is 
located in the central part of the THPR and is 
representative of a tier of counties that are 
transitional between the cotton producing region to the 
south and the wheat producing region to the north. Hale 
County contains both irrigated and dry land crop 
production with diversified cropping patterns and 
enterprises. Lands enrolled in the CRP in Hale county 
were primarily in the production of cotton, corn, grain 
sorghum, and wheat. 

Table 1 summarizes the CRP acres, crop base reductions, 
and non-allotted acres by land capability class (LCC) 
for Hale County. Table 2 gives the cotton base 
reductions on CRP acres in Hale County by LCC. Total 
crop base reduction of 91,230 acres represents 92 
percent of total CRP enrollment. The cotton base 
reduction of 44,464 acres represents 48.7 percent of 
total crop base reductions and 44.8 percent of total CRP 
acres. The average rental rate for CRP acres in Hale 
County was $39.65 per acre. 

Data and Methods 

Data for all CRP contracts in Hale County were obtained 
from the Hale County ASCS office (USDA, Hale County 
ASCS). CRP contract data included information on 
contract size, crop bases, base yields, land capability 
class, and estimated erosion rates. Production 
activities specified in the model were stratified by 
LCC, crop base, and management status. The proportion 
of CRP acres under owner/operator or landlord management 
status, 37 and 63 percent, respectively, was determined 
by using estimates of machinery ownership obtained from 
a 1992 survey of CRP contract owners in the THPR (Ervin 
and Johnson, 1992). 

Mathematical programming methods were used to analyze 
the response of land owners and producers to alternative 
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policies upon expiration of the current CRP. Chance
constrained programming (CC) models were used to 
estimate the response of producers to various post-CRP 
policy alternatives; estimate the impacts of production 
decisions on environmental damage through soil erosion; 
and estimate the effect on governmental expenditures. 
Methods consistent with duality theory were used to 
estimate the response of producers to alternative 
policies and derive estimates of the supply 
relationships for the major crops and CRP acres in Hale 
County, Texas. The formulation of the CC models allowed 
for solutions to be obtained at specified levels of 
probability for expected yields for the crop activities. 
A 90 percent probability level was used in the CC 
solutions. 

The alternative post-CRP policies evaluated in the study 
include: (1) extension of the CRP at rental rates of 
$40, $30, and $20 per acre; and (2) no extension of the 
CRP, or $0 rental rate. Each alternative policy was 
evaluated with a constraint applied to the total level 
of soil erosion. The application of a constrained level 
of soil erosion expanded the policy al ternati ves to 
imply that some conservation and environmental 
considerations might be incorporated in each alternative 
policy. 

Results 

The solutions for the CC models at CRP rental rates of 
$40, $30, $20 and $0 are presented in Table 3. The 
model solution for an extension of the CRP at a $40 per 
acre rental rate indicates that 59,255 acres would 
remain in the CRP and 39,906 acres would return to crop 
production. Acres returning to crop production are in 
corn and cotton with no acres of grain sorghum or wheat. 
A breakdown of the acres returning to crop production 
revealed that all LCC 2 lands in corn and cotton base; 
all LCC 3 and 3E lands in cotton base; and landlord LCC 
3 and 3E lands in corn base would return to crop 
production. Acres returning to cotton production total 
30,677, with all acres being irrigated. The estimated 
producer surplus, returns above variable production 
costs, with an extension at the $40 rental rate was 
$4,591,731. 

The solution for the model with a $0 rental rate 
indicates that 33,910 acres would remain in grass if no 
CRP option is available. The acres returning to crop 
production increase to 65,251 compared to 39,906 at the 
$40 rental rate: Acres returning to cotton production 
total 43,489. All irrigated cotton base acres and 84 
percent of the dryland cotton base are estimated to 
return to production. The estimated producer surplus 
with no CRP extension was $3,539,642. Producer surplus 
with no extension of the CRP is only 5.5 percent greater 
than the $3,356,215 producer surplus under the current 
CRP. 

Soil erosion rates for the alternative policies may be 
compared with the estimated 99,161 tons of soil erosion 
on these acres with the current CRP enrollment. Soil 
erosion increases with all alternative policies and is 
greatest with no CRP extension. The proportion of total 
soil erosion from wind increases as the level of cotton 
acres returning to production increases. 

Total governmental expenditures for these acres is 
greatest with the current CRP. A reduction in CRP 
rental rates lowers CRP expenditures as fewer acres are 
enrolled at lower rental rates. The lowest level of 
governmental expenditures is indicated with no extension 
of the CRP. 

Figure 1 shows the estimated supply functions for cotton 
in Hale County for the policy alternatives of: (1) no 
CRP option and (2) -extending the CRP at a $40 per acre 
rental rate. These policy alternatives give the upper 
and lower bounds of supply response, with the 
alternatives of CRP at rental rates of $30 and $20 
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falling between these estimates. Also shown in the 
figure is the mean price level for cotton. 

The estimated supply functions for cotton, as shown in 
Figure 1, indicate that cotton production would be 
expected to be greater with no CRP option compared to a 
$40 CRP rental rate. Expected cotton production at the 
mean price of $0.53 per pound is estimated at 217,818 
bales with a CRP option at $40 and 219,687 bales with no 
CRP option. The estimated production levels, when 
compared to the average cotton production in Hale county 
over the 1988-1991 period of 206,050 bales, represent 
increased production of 5.7 and 6.6 percent for the $40 
CRP rental rate and no CRP extension, respectively (see 
Table 4). 

The crop supply relationships for the policy 
alternatives of no extension of the CRP and extension at 
$40 are given in Table 5. The crop supply estimates 
indicate that production of the four crops in Hale 
county would increase relative to the average production 
for the 1988-1991 period under both policy alternatives. 
Crop production at mean prices for cotton, grain sorghum 
and wheat would be expected to be greater if the CRP is 
not extended, with production of corn expected to be the 
same under either policy al ternati ve. The expected 
increase in crop production with CRP extended at $40 is 
5.0, 5.7, and 0.4 percent for corn, cotton, and grain 
sorghum, respectively, while expected wheat production 
would not increase. The expected increase in production 
with no CRP extension is 5.2, 6.6, 4.4, and 1.6 percent 
for corn, cotton, grain sorghum, and wheat, 
respectively. Cotton production shows the largest 
increase for each alternative policy. 

The CC Models were solved with governmental expenditures 
constrained from $3,500,000 to $2,000,000 for the 99,161 
acres currently enrolled in the CRP. Table 5 gives the 
results for the model solutions. As the level of 
governmental expenditures is reduced the number of CRP 
acres decreases while the level of deficiency payments 
increases. These results indicate the marginal value of 
governmental expenditures to producers is greater for 
deficiency payments versus CRP payments. 

Conclusions 

The results reported in this paper relate to the impacts 
of alternative post-CRP policies on the current CRP 
contract holders, the governmental budget, and the 
environment. The models, when solved at the $40 CRP 
rental rate, gave solutions that indicate levels of CRP 
acres lower than the current CRP enrollment in Hale 
County. Several reasons may be given for this result: 
(1) the corn bonus paid for corn base during the fourth 
sign-up period increased the return to these acres over 
the annual rental payments, with the results indicating 
that most of these acres will return to corn production; 
(2) the level of risk aversion of the contract holders 
may be greater than is accounted for in the CC models; 
and (3) non-profit maximization motives such as 
financial stress, facilitating retirement, and 
conservation concerns may have influenced contract 
holders to enroll lands into the current CRP. 

The estimates of CRP acres derived from the CC models 
indicate that with an extended CRP at the $40 rental 
rate, 59,255 acres, which represents 60 percent of 
current CRP enrollment, would remain in CRP. This 
should be viewed as the lower bound of extended CRP 
acres for two reasons: (1) current CRP contract holders 
who are landlords could have difficulty in finding 
tenant farmers who will return these acres to 
production; and (2) the influence of factors other than 
profit maximization which influenced original enrollment 
decisions. The solutions indicate that if no CRP option 
is available, 66 percent of the total acres currently 
enrolled in CRP in Hale county would return to crop 
production. 

The estimated supply response for cotton production in 
Hale County indicates that even with an extension of the 
CRP at a $40 rental rate cotton production would 
increase 5.7 percent. This estimate represents an upper 
bound for increased cotton production because of 
producer risk aversion and non-profit maximization 
factors. 
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The models indicate that as the total expenditures for 
deficiency and CRP payments are constrained, the CRP 
acres decline and fallout of the solutions. This 
result indicates that the marginal value of CRP payments 
to producers is less than the marginal value of 
deficiency payments. The policy implication would be 
that if governmental expenditures must be reduced, CRP 
expenditures should be reduced first. 
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Iable 1. Summgry of CRP Acres In !igle County by LCC. 
LCC Contracts CRP Ba§e Acres Non-Base 

Acres Total Irrg. Qry Acres 
2 250 37,704 35,245 35,245 0 2,459 
3 299 49,788 45,404 19,223 26,181 4,384 
3E 83 9,290 8,421 5,785 2,636 869 
4 30 2,010 1,833 797 1,036 178 
6 30 117 107 86 21 10 
7 1 252 220 220 0 31 

693 99,161 91,230 61,356 29,874 7,231 

Table 2. Cotton Base Reduction on CRP Acres in Hale 
County by LCC. 
LCC Irrigated Dryland Total 

AC:l;:es Yield AC:l;:!ils Yield Acres Yield 
2 19,191 411 0 19,191 411 
3 7,679 394 12,745 262 20,424 312 
3E 2,354 408 1,775 296 4,129 360 
4 132 529 648 307 780 345 
6 0 0 0 
7 0 0 0 

29, 292 407 15,).28 268 41,464 360 

Table 3. Results of the Chance-Constrained Models at 
CRP Annual Rental Rates of $40. $30, $20 and $0. 
CRP Producer Corn Sorghum Cotton Wheat CRP Grazing 
Rent Surplus 
( $ lAC ) ( Mil $) 

40 4.592 
30 4.040 
20 3.641 
o 3.540 

9,227 
11,064 
11,289 
11,289 

Current CRP: 
40 3.356 o 

Table 3. Continued. 

CRP 
Rent Wind 

Erosion· 
Water 

(Tons) 
40 164,840 170,260 
30 174,960 174,760 
20 361,150 201,340 

o 371,090 203,610 
Current CRP: 

o 
1,428 
3,991 
3,991 

o 

Total 

335,100 
349,730 
562,490 
574,700 

(Acres) 
30,677 
30,760 
43,080 
43,489 

o 

o 
4,495 
6,480 
6,480 

o 

59,255 0 
51,411 0 
20,160 4,158 

o 33,910 

99,161 o 

Government Expenditu:l;:es 
Deficiency CRP Total 

(Mil $) 
1.358 2.370 
1.492 1.542 
1.770 0.403 
1.782 ° 

3.728 
3.034 
2.174 
1.782 

40 99,161 99,161 0 3.934 3.934 
• The soil erosion rates used in the model were obtained 
from the Soil Conservation Service and are associated 
with specific cropping activities assuming conservation 
compliance requirements are met. The soil erosion rates 
used are less than the erosion rates reported in the CRP 
contract data. Soil erosion rates for the current CRP 
is estimated at one ton per acre and is assumed to be 
from water erosion. 
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Table 4. Expected crop Production in Hale County at 
Mean Price Levels. CC Models. 

Crops 
Corn Cotton Grain sorghum Wheat 

(Mil Bu) (Bales) (Mil Bu) (Mil Bu) 
Average Prod. 
1988-1991: 10.64 206,050 1.98 0.854 

CRP at $40 11.17 217,818 1.99 0.854 
CRP at $30 11.19 217,840 2.01 0.857 
CRP at $20 11.19 218,190 2.02 0.868 
No CRP 11.19 219.687 2.07 0.868 

Table 5. Results of the $40 Rental Model 
Constrained Levels of Government payments 
$3.500.000 to $2.000.000. 

With 
From 

Producers Government Soil CRP CRP Deficiency 
Payments Payments 

(Mil $) (Mil $) 
Surplus payments Erosion 
(Mil $) (Mil $) (Tons) 
4.592 3.728 335,100 
4.542 3.500 336,610 
4.431 3.250 337,110 
4.319 3.000 337,110 
4.207 2.750 363,060 
4.061 2.500 392,300 
3.904 2.250 392,300 
3.748 2.000 392.300 

(Ac) 
59,255 
51,691 
45,340 
39,090 
32,840 
26,590 
20,340 
14.090 
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2.370 1.358 
2.068 1.432 
1.814 1.436 
1.564 1.436 
1. 314 1.436 
1.064 1.436 
0.814 1.436 
0.564 1.436 

1811.8 PRICE (CENTS/La) 

- CRP AT $49 -+- NO CRP -T- MEAN PRICE 

88.8 

68.8 

THOUSAHD BALES 

Figure 1. Estimated Cotton Supply Functions For Hale 
County, Estimated From The cc Models. 
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