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A n a lysis of A l t e rn at ive s
Models Used in the A n a ly s i s

Although a variety of models and other analytical tools were used in the

analysis, the three main simulation models were: Environmental Policy

Integrated Climate (EPIC), also known as the Erosion Productivity Impact

Calculator (Putman et al. 1988, Rosenberg et al. 1992, Edwards et al. 1994,

Williams 1995, Wu et al. 1996, Campbell 2000); Agriculture Sector Model (ASM;

Chang et al. 1992, McCarl 1993, McCarl and Callaway 1993, McCarl et al. 1993,

Chang et al. 1994, Chen 1998, Atwood et al. 2000, Schneider 2000); and the

H y d rologic Unit Modeling of the United States (HUMUS; Srinivasan and Arn o l d

1994, Arnold et al. 1998, Srinivasan et al. 1998). For this analysis, design, devel-

opment and production of analysis products from these systems were in part-

nership with Texas A&M University and the Agricultural Research Service.

EPIC is a field-scale model providing a detailed simulation of hydro l o g i c ,

nutrient, carbon, soil and vegetative growth processes, with environmental con-

sequences simulated to the edge of the field and to the bottom of the ro o t

zone. Environmental consequences include estimates of erosion, nutrient and

pesticide leaching and runoff and changes in the quantity and quality of the

soil re s o u rce. Besides producing environmental consequence estimates dire c t l y ,

EPIC is used to calculate per- a c re model coefficients for the ASM for altern a t i v e

c rop management technologies and soil types. Some of the data developed for

EPIC is also used in the HUMUS modeling system.

The ASM simulates the simultaneous market equilibrium determ i n a t i o n

p rocess for primary and processed commodities and for land, labor and water

re s o u rces in the United States, accounting for export and import markets and

supply of production inputs. Cropland is divided into classes based on ero d i b i l-

ity and other environmental characteristics. Alternative crop production tech-

nologies are included, with the model solution process for a given scenario

choosing the set of technologies most likely to be used by producers in the sit-

uation simulated by the scenario. Model output includes estimates of commodi-

ty prices, production, exports, imports; re s o u rce use and prices; a description of

agricultural technology used and estimates of sheet and rill and wind ero s i o n .

HUMUS consists of three major components: (1) A set of basin-scale Soil and

Water Assessment Tool (SWAT) runs that model surface and subsurface water

quality and quantity at the 8-digit hydrologic accounting unit scale (2,150 water-

shed areas); (2) a geographic information system (GIS) to collect, manage, ana-

lyze and display the spatial and temporal inputs and outputs; and (3) re l a t i o n a l

databases needed to manage non-spatial data and drive the models. The acre s

of crops by watershed can be determined by the ASM model for each altern a-

tive scenario and passed to the HUMUS system. Modeling routines for simulat-

ing some scenario characteristics such as diff e rent types of buffer strips were

developed for the SWAT model at a regional scale and were incorporated into

the national HUMUS system as part of the analysis.
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Modeling ch a n ges in agr i c u l t u ral market re l ationships 
and policy or program ch a n ge s

The ASM model is initially set up and calibrated for a specific baseline, usual-

ly for the most recent year for which published information is available on

commodity prices, yields and disposition and on re s o u rces used in pro d u c t i o n .

The parameters of the market relationships in the model for domestic demand

and exports and imports of each primary and secondary (processed) commodi-

ty can then be changed to reflect the nature of a future scenario. The market

relationships are specified with three parameters — baseline quantity, baseline

price and the elasticity coefficient for the ratio of percent change in quantity to

p e rcent change in price. Supply functions for cropland, gro u n d w a t e r, hire d

labor and private pasture and range re s o u rces have the same three parameters.

For example, a scenario to reflect higher export demand for wheat incre a s e s

the quantity associated with the baseline price and/or changes the re s p o n s i v e-

ness of the quantity to price. Similarly, an increase in Conservation Reserve

P rogram land can be simulated by reducing the amount of land supplied at a

given price. Simulating an increase in the use of conservation tillage is accom-

plished by imposing a constraint requiring the use of that type of technology in

cases where it was not previously employed.

For this analysis, the baseline model solution was calibrated with commodity

market conditions for 2000 as reported in the USDA Agricultural Outlook base-

line (USDA 2000c). Additional re s o u rce availability and management conditions

w e re calibrated to data for year 1997 using the Census of Agriculture and

National Resources Inventory data. 

The ASM model output was linked with the results from other modeling sys-

tems to provide information such as the following:

• changes in levels of production, costs, income and social welfare
m e a s u res 

• changes in crop acres and land uses 
• changes in the mixes of crops across soils, tillage types and conservation

practices 
• changes in levels of production and income by region that can be re l a t e d

to farm size and demographic producer groups using Census of
A g r i c u l t u re data 

• changes in crop acres and land use to estimate water quality impacts for
selected scenarios using the HUMUS model

• c rop acreage distributions and management information combined with
the per- a c re results from bio-physical models to show a variety of
economic and environmental impacts such as erosion, sediment,
phosphorus and nitrogen losses to surface water and gro u n d w a t e r

• technical and financial assistance needs associated with each alternative
(technical assistance costs based on results from the NRCS Workload
Analysis System combined with land treatment needs from the ASM)
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The following alternatives were directly analyzed:

BA S E : C u r rent program and current conditions as approximated by the USDA

baseline for 2000, the 1997 Census of Agriculture, the 1997 National Resourc e s

Inventory and Conservation Reserve Program and buffer program data as of

September 2000.

I n c rease bu ffe rs to two million miles (BU F 2 ) : Simulate imposed enro l l-

ment of sufficient buffer acres to reach the two-million-mile goal under the

assumption of current rules for CRP, installation costs and rental rates.

Expand the Conservation Re s e rve Program to 45 million acre s
( C R P 4 5 ) : Simulate imposed enrollment of acreage to expand the Conservation

Reserve Program to 45 million acres under the assumption of continuing with

c u r rent rules.

I n i t i ate a Grazing Lands Re s e rve Program (GLR) 
G L Ra : Fund Grazing Land Reserve at $50 million annually, distributed pro p o r-

tionate to acre s .

G L Rv : Fund Grazing Land Reserve at $50 million annually, distributed pro p o r-

tionate to value.

S i mu l ate conservation compliance level of e rosion control for all
c ropland (CCALL).

D o u ble the national acre age in mu l ch and ze ro till (TILL2X).

C ropland Stewa rdship Proposal (CSP)
C S P 1 : Redistribute $5.57 billion in payments in each state to cropland and

p a s t u re land that already incorporate sustainable re s o u rce management systems.

C S P 2 : CSP1 plus simulate imposition of erosion control on remaining cro p l a n d

to conservation compliance levels.

C S P 3 : CSP1 plus simulate imposition of erosion control on remaining cro p l a n d

to sustainable re s o u rce management systems.

S i multaneous BU F 2 , CRP45 and CSP2.

S i multaneous BU F 2 , CRP45 and CSP3.

I n c rease funding for the Fa rmland Protection Program to $65
million annu a l ly (FPP65).*

D o u ble the Wetlands Re s e rve Program acre age by enro l l i n g
250,000 acres annu a l ly for five ye a rs (WRP250).*
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I n c rease funding for the Fo re s t ry Incentives Program by $38 
million a year (FIP38).*

I n c rease funding for the Wi l d l i fe Hab i t at Incentives Program 
to $50 million annu a l ly (WHIP50).*

(*Not explicitly modeled, but estimated impacts were developed based on 

p rogram specification and results of other scenarios.)

BASE  — The baseline was calibrated to 1997 conditions
for U. S. agr i c u l t u re

R e s o u rce availability and technical data components of ASM were first updat-

ed with available 1997 data from the Census of Agriculture (CEN), the National

R e s o u rces Inventory (NRI) and other sources. The model solution was calibrated

to simulate agricultural commodity and re s o u rce market outcomes consistent

with 1997 conditions. Conservation compliance (CC) participation was assumed

to continue at the 1997 level. Miles of conservation buffers were translated to

a c res in buffers at the rate of 3.6 acres per mile, which is used for program plan-

ning purposes.

Only the crop production component of ASM was updated with 1997 NRI

data because the full NRI was not available at the start of the analysis. Acre a g e s

for pasture, range and irrigation water land components were based on the 1992

NRI and will be updated later. Three crop simulation updates were applied:

• split of cropland into four cropland classes (based on wetness and
e rosion hazard) by sub-re g i o n

• adjustment of per- a c re cost, erosion (USLE and Wind) and yields of
c ropping technologies to 1997 conditions

• calibration so that in the model solution, use of various tillage types and
supporting practices were consistent with the NRI and the Crop Residue
Management Survey 

BUF2 — Increase national miles of c o n s e rvation bu ffe rs to
t wo million miles

In 1997, USDA launched a national initiative to develop two million miles of

conservation buffer strips. As of September 2000, 750,000 miles of buffers had

been installed (based on 3.6 acres of cropland per mile of buffer). Of that

a c reage, 1.2 million acres were formally enrolled as part of the nation's 36.4

m i l l i o n - a c re Conservation Reserve Program (CRP) through Continuous Signup

(CONCRP) provisions. The remaining 1.5 million acres associated with the cur-

rent buffers were assumed to be distributed in the same proportionate manner

a c ross sub-regions and soils as the CONCRP acres.      

The BUF2 scenario simulated achievement of the two million-mile buffer ini-

tiative by requiring an additional 1.25 million miles of buffers, bringing the total

to two million miles (4.5 million additional acres of cropland). Regular CRP and
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CONCRP signup were simulated separately. The additional buffer strip acre a g e

was treated as CONCRP signup with the same per- a c re costs (private and gov-

e rnment) and benefits as land previously enrolled in the CONCRP. BUF2 was

simulated by putting cropland-using buffer activities into the model by sub-

region and cropland class (for example, adding an additional crop with sub-

regional and soil class level constraints on the level of the crop).  

The distribution of the additional buffer acres was based on an NRCS com-

p rehensive study of ideal buffer strip distribution for the Buffer Initiative and

for program planning for the CONCRP.  For this analysis, the sum of curre n t

CONCRP enrollment and the additional buffer acres was distributed pro p o r t i o n-

ally to sub-regions based on that ideal distribution as follows: within each sub-

region, the new buffer acres were allocated across cropland classes in the same

p roportions as the classes were allocated to total cropland. 

For BUF2:

• expand the CONCRP enrollment by a factor of 2.25 in each sub-region to
i n c rease the national total to 2.7 million acres for the buffer "base" (as of
September 2000, no explicit distribution data for the buffer acres not
e n rolled in CONCRP were available)

• redistribute 160,000 acres from the 12 sub-regions where the expansion
exceeds the ideal value to the 35 sub-regions with the gre a t e s t
d i v e rgence from ideal

• i n c rease buffer acreage by 20 percent in every sub-re g i o n
• calculate the diff e rence (if positive) by sub-region between the ideal

distribution and 120 percent of the baseline buffer acre a g e
• after deducting the 20-percent increase from the total needed 4.5 million-

a c re increase, distribute the remaining re q u i red increase across sub-
regions proportionate to each sub-region's share of the national
d i ff e rence between the 120 percent baseline buffer level and the ideal

The costs and benefits of buffer strips were calculated separately for curre n t l y

e n rolled CONCRP acres and for the expanded buffer acres to reflect additional

incentives now being off e red for enrollments. The following assumptions were

used for current CONCRP (rent, cost share and maintenance values were all

taken from the current enrollment database):

• the average enrollment contract covers a 12.5-year period
• a discount rate of six percent is used for annualization
• the government cost share is 50 percent of the cost of establishing cover
• the annual maintenance cost paid by the government is included in the re n t

With these assumptions:

g o v e rnment cost = (rent + (cost share ) * 0 . 1 1 6 ) )

p roducer benefit = (rent - (cost share*0.116) - maintenance)

For the new buffer acres the following assumptions were made:

• average enrollment contract covers a 12.5-year period
• a discount rate of six percent is used for annualization
• cost share is 50 percent of the cost of establishing cover
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• g o v e rnment pays an additional incentive equal to 40 percent of private
costs of establishing cover 

• g o v e rnment pays a signup bonus of $10 per acre per year of enro l l m e n t
p e r i o d

• g o v e rnment pays an additional $3.50 per acre maintenance incentive annually
• cost share, maintenance and rent values for previous CONCRP

e n rollments are used
With these assumptions:

g o v e rnment cost = (rent + 3.5 + (1.8*cost share*0.116) + (125*0.116))

p roducer benefit = (rent  + 3.5 - (0.2*cost share*0.116) - maintenance + 

( 1 2 5 * 0 . 1 1 6 ) )

P e r- a c re estimates of sheet and rill and wind erosion for CRP land were calculat-

ed from the NRI data and used for both current CONCRP and new buffer acre s .

CRP45 — Expand Conservation Re s e rve Program (CRP) to 
45 million acre s

Baseline CRP enrollment was set at the statutory limit of 36.4 million acre s ,

which is actually a few million acres above current enrollment because of the

holdouts for CONCRP and the state-partnered CRP Enhancement Pro g r a m s

(CREEP). The additional 8.6 million acres for the CRP45 scenario were distrib-

uted based on the "likely to enroll" database that the Farm Services Agency

(FSA) constructed using NRI and economic data provided by the Economic

R e s e a rch Service for the "likely to enroll" estimates. That database considere d

the environmental benefits scoring used to rank enrollment bids, probable CRP

rent level, and estimated profit from continued cropping. However, sample size

and other considerations dictated that those estimates be made at the aggre g a t e

USDA Farm Production Region 10-region level. Also, the estimates were for the

t h ree land classes of ASM that are based on the erosion index (ei) because the

"likely to enroll" database does not include Land Capability Class and sub-class

i n f o rmation. Government costs, producer benefits and erosion coefficients for

CRP land were calculated in the same manner as for the BUF2 scenarios. 

To allocate the 10-region acreage estimates to ASM sub-region and soil class,

we took the following steps:  

• calculate the proportional increase by USDA 10-region need to move
f rom the estimated base to the 45 million-acre CRP

• allocate enrollment to the four ASM land classes assuming the same
p roportionate split of the new CRP across the four land classes as for
p revious enro l l m e n t s

• allocate from the 10 regions to the ASM sub-regions based on the
distribution of current CRP

G L Ra and GLRv — Grazing Land Re s e rve Progra m
Few specifics accompany the proposal that $50 million be spent annually on

a grazing land reserve program. Some discussion has focused on pro t e c t i n g

land with unique ecological functions, while other discussion centers on
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i n c reasing grazing productivity and/or production of various enviro n m e n t a l

benefits. For purposes of this simulation, it was assumed that grazing land

would be removed from production with compensation paid to the landowners

in a program similar to the CRP. Two alternative methods of distributing the

funds across the nation were simulated:

• GLRa distributes the funds proportionately across sub-regions based on
s u b - region proportion of national grazing acre s .

• GLRv distributes the funds proportionately across sub-regions based on
s u b - region proportion of national grazing rent value.
ASM re p resents grazing land in three categories: 

• privately owned pasture land where transactions are in terms of acre s
• public grazing land (range) where transactions are in terms of Animal

Unit Months (AUMs)
• privately owned grazing land (range) where transactions are in terms of AUMs

A c reage values in ASM for pasture and AUMs for rangeland are taken fro m

Agricultural Statistic and Census related "use" surveys and are generally less

than the NRI estimates of pasture and rangeland, particularly in the Appalachian

and Southeast regions. Note also that in the ASM, the supply of public grazing

by sub-region is re p resented by fixed quantity and price, while supply of pas-

t u re and private grazing are re p resented by price-responsive supply functions.  

The GLRa distribution of grazing land was developed using the following steps:

• d e t e rmine national acreage shares of pasture and private range in ASM
after converting the private AUMs to an acreage basis

TABLE C-1.
C h a n ges in cropland use (1000 acre s )

C R P C R P B u f f e r C o v e r * Total Crop Marginal rent C h a n g e
C r o p p e d r e g u l a r c o n t i n u o u s ( n o n - C R P ) or idle p o t e n t i a l value ($/acre) in rent

B A S E 3 4 8 2 7 8 . 2 3 0 4 2 7 . 6 1 5 0 0 . 8 11 9 8 . 5 1 7 5 4 4 . 1 3 9 8 9 4 9 . 2 7 3 . 1 6

C h a n g e :

b u f 2 - 3 4 5 8 . 8 0 . 0 0 . 0 4 4 9 9 . 9 - 3 5 5 . 7 6 8 5 . 4 7 6 . 0 0 2 . 8 4

c r p 4 5 - 1 2 0 5 9 . 9 1 4 5 6 6 . 5 0 . 0 0 . 0 - 1 7 3 6 . 6 7 7 0 . 1 7 9 . 6 7 6 . 5 1

Ti l l 2 x 7 9 6 . 4 0 . 0 0 . 0 0 . 0 8 3 6 . 4 1 6 3 2 . 8 1 0 8 . 2 7 3 5 . 11

G l r A - 3 5 2 . 0 0 . 0 0 . 0 0 . 0 - 4 0 6 . 8 - 7 5 8 . 8 7 4 . 0 4 0 . 8 0

G l r V - 2 2 8 . 0 0 . 0 0 . 0 0 . 0 - 3 4 8 . 8 - 5 7 6 . 8 7 3 . 9 8 0 . 8 0

c s p 2 - 1 7 3 5 . 1 0 . 0 0 . 0 0 . 0 1 3 4 8 . 8 - 3 8 6 . 3 7 2 . 6 6 - 0 . 8 2

c s p 3 - 7 0 6 3 . 3 0 . 0 0 . 0 0 . 0 6 0 4 4 . 0 - 1 0 1 9 . 2 7 8 . 2 1 5 . 0 5

b c 2 4 5 2 - 1 6 4 8 1 . 5 1 4 5 6 6 . 5 0 . 0 4 4 9 9 . 9 - 1 9 3 3 . 4 6 5 1 . 5 8 0 . 9 8 7 . 8 2

b c 2 4 5 3 - 2 0 8 9 1 . 7 1 4 5 6 6 . 5 0 . 0 4 4 9 9 . 9 1 6 5 6 . 0 - 1 6 9 . 3 8 7 . 0 8 1 3 . 9 2

* Total crop potential is sum of cropped, CRP, buffers, and cover or idle. Increases in total represent conversions from forest and
pasture; decreases are conversion of cropland to forest and pasture.
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• divide the $50 million between national pasture and range pro p o r t i o n a t e
to their total acre a g e s

• divide each of pasture's and range's national fund allocation among sub-
regions based on sub-region shares of total acre a g e

GLRa calculations showed 391.3 million acres of pasture and 152.6 million

a c res of range, resulting in 72 percent of the funds going to pasture and 28 per-

cent to range.   

GLRv distribution of grazing land was developed as follows: 

• d e t e rmine national value shares of pasture and private range in ASM by
summing up across states the product of base use and base re n t

• divide the $50 million to pasture and range proportionate to their share s
of national rent value

• divide each of pasture's and range's national fund allocation among sub-
regions based on sub-region shares of total value

The GLRv calculations show national rent values of $6,451 and $642 million

for pasture and range, resulting in national GLR shares of 91 percent for pasture

and nine percent for range.  

The GLR scenarios are modeled in ASM by adding GLR pasture and range

activities in each sub-region that "pay" the BASE scenario rent rates and "use"

s u fficient grazing land re s o u rces to expend the allocated GLR funds. The solu-

tion showed both the use level and the per- a c re cost of enrolling the land by

s u b - region. Technically, removing that land from production would cause a

small increase in the rental rate, implying that actual program implementation

would re q u i re paying slightly more than the BASE rates. However, in most sub-

regions, less than two percent of the grazing land was taken out of pro d u c t i o n ,

though as much as 10 percent was removed in a couple of sub-regions. And

the ASM solution contains an estimate of how much the rents increase.  

CCALL — All cropped acre age will have erosion limited to 
the CC leve l s

The conservation compliance (CC) rules have applied to farmers who had tra-

ditionally participated in federal farm programs and who farm any highly ero d i-

ble land (HEL). Those farmers have had qualifying production plans fully imple-

mented since 1995. However, excess erosion continues to be a problem, both

f rom land not covered by the CC provisions and from some CC land. The intent

of this scenario is to estimate the costs and benefits to the agricultural sector of

requiring that all land be treated in a CC type manner. This simulation re q u i re s

setting allowable erosion limits as a proxy for the erosion levels associated with

a p p roved conservation plans. The implied CC limits assumed for this study are :

• for non-HEL both USLE and wind erosion must be less than six tons
• for HEL both USLE and wind erosion must be less than 10 tons.

Since the erosion levels associated with some of the baseline solution pro-

duction technologies exceed the CC limits, in the CCALL scenario the ASM will

choose the next best (based on economics) cropping activities that meet the CC

e rosion levels. These next-best technologies may have higher production costs
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and/or lower yields. The ASM estimates welfare impacts for the sector and

describes a new mix of tillage, practices, rotations and, in some cases, diff e re n t

c rop mixes by region and cropland class. 

TILL2X — Double acre age in reduced tillage at the nat i o n a l
l evel re l at ive to the baseline

Adoption of reduced tillage has slowed at the national level since 1995. This

scenario explores the impacts of doubling the current 37 percent of cro p l a n d

that uses some form of reduced tillage. TILL2X is simulated in ASM by impos-

ing a minimum acreage constraint for each of conservation and zero tillage use

in each sub-region. The ASM solution will show both the sector impacts and

the sub-regional marginal per- a c re costs of adopting those levels of re d u c e d

tillage (shadow price of the constraints).  

The pro c e d u re for developing the distribution of increased reduced tillage

a c ross sub-regions has the following steps:

• using Conservation Technology Information Center (CTIC) 1997 data,
calculate the proportion of cropped acreage in conservation and zero till
for each sub-re g i o n

• apply a formula that increases the proportions in these tillage types by sub-
region more for areas with lower 1997 proportions and less for areas with
higher 1997 proportions, with the cumulative effect of the pro p o r t i o n a t e
i n c reases resulting in national doubling of each type of tillage

• after review by CTIC and NRCS staff, reduce the increase to a doubling in
Montana, Oregon, Texas, Washington and Wyoming and to 20 percent in
Arizona, California, Connecticut, Florida, Idaho, Maine, Massachusetts,
Nevada, New Hampshire, New Mexico, Rhode Island, Utah and Ve rm o n t

• s p read the remaining acreage needed to meet the national doubling of
conservation tillage across sub-regions with large cropland acre a g e s

C S P 1 , C S P 2 , CSP3 — Cropland Stewa rdship Pro p o s a l
The Cropland Stewardship Proposal (CSP) simulated in these scenarios was to

reflect current policy debates concerning the principal that farmers and landown-

ers should be re w a rded for good stewardship already accomplished and that

society should be able to expect some stewardship behavior from the landown-

ers in exchange for further government assistance to agriculture. Three model

runs were made to simulate CSP, but it should be noted that the analysis was in

actuality conducted on the basis of attempting to evaluate implementation of suc-

cessively higher levels of erosion control rather than assessing pro g ressive levels

of incentive payments. Availability of data, time constraints, and modeling con-

straints limited the scope of what could be incorporated in this analysis. A more

c o m p rehensive analysis is needed to estimate benefits and effects for re s o u rc e

management systems, new comprehensive nutrient management, pesticide man-

agement, and wildlife habitat management systems to adequately address pro-

posed stewardship incentive provisions currently being considere d .
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CSP1 involves a lump sum redistribution (within each sub-region) of $5.57

billion in direct payments to acres of cropland and pasture currently managed

at erosion levels below the soil loss tolerance rate (T). These payments were

added to the objective function as income to the farming sector by sub-re g i o n

and are also included in government cost accounting at the sub-region level.

The pro c e d u res for allocating these payments are :

• d e t e rmine by sub-region the 1997 NRI acreages of crop and pasture with
e rosion less than T

• apply the following formula in each sub-region to solve for a pasture
payment rate (y), and the calculate rates for the cropland classes as
multiples of the pasture rate as shown

$ A M TA = yP + 3.5yW + 3.5yL + 4.5yM + 6.5yS

w h e re

$ A M TA is the AMTA payment total;

P is acreage of qualifying pasture ;

W is acreage of qualifying cropland with Class III-VIII, subclass w;

L is the non-W qualifying cropland with erosion index less than 8.;

M is the non-W qualifying cropland with erosion index between 8 and 20; and

S is the non-W qualifying cropland with erosion index greater than 20.

The average per- a c re payments and the national allocations by ASM cro p l a n d

class were :

The CSP1 payments were also included in the CSP2 and CSP3 scenarios. The

intent of CSP2 was to determine the additional economic impact of re q u i r i n g

that erosion is reduced to six tons per- a c re on non-HEL and 10 tons per- a c re

on HEL. This solution should be the same (for re s o u rce allocation and manage-

ment) as CCALL because the CSP1 payments are included only as lump sum

transfers. The erosion control aspects of this scenario are set up as in CCALL

(that is, by eliminating cropping activities where either wind or water ero s i o n

exceeds the specified limits). However, farm income and government payment

estimates will be diff e rent from CCALL because of the CSP1 payments.   

CSP3 is similar to CSP2, except that both water and wind erosion (individual-

ly) will be reduced to the soil loss tolerance level for all cropland as a means of

simulating implementation of re s o u rce management systems. 

B C 2 4 5 2 Simultaneous BUF2, CRP45, and CSP2

B C 2 4 5 3 Simultaneous BUF2, CRP45, and CSP3

ASM class per acre acres allocation 
( m i l l i o n s ) ( m i l l i o n s )

P P a s t u r e $ 4 . 4 8 11 2 . 9 $ 5 0 5 . 8

W III-VIII with w $ 1 9 . 5 5 3 3 . 7 $ 6 5 8 . 8

L ei < 8 $ 1 8 . 2 4 1 8 9 . 1 $ 3 4 4 9 . 2

M 8 < = e i < 2 0 $ 1 9 . 7 9 3 6 . 2 $ 7 1 6 . 4

S ei >=20 $ 2 6 . 1 9 9 . 1 $ 2 3 8 . 3
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U.S. agricultural sector impact: b u f 2 c r p 4 5 Ti l l 2 X G l r A G l r V c s p 1 * c c a l l c s p 2

P r o d u c e r s Million $ 5 2 8 . 9 1 8 9 0 . 2 0 - 5 7 2 3 . 6 0 7 0 8 . 5 5 9 6 . 2 0 - 2 3 0 . 7 - 2 3 0 . 7

U.S. consumer Million $ - 6 7 3 . 1 - 1 4 3 3 . 7 0 3 8 3 - 6 4 1 - 5 4 3 . 7 0 - 7 5 0 . 5 - 7 5 0 . 5

U.S. taxpayers2 Million $ 5 2 3 . 6 7 1 2 . 9 1 8 0 1 . 9 0 5 0 5 0 0 2 1 8 . 4 2 1 8 . 4

Total financial cost2 Million $ - 6 6 7 . 7 - 2 5 6 . 4 - 7 9 0 8 . 4 0 1 7 . 5 2 . 5 0 - 11 9 9 . 5 0- 11 9 9 . 5

Technical A s s i s t a n c e

F e d e r a l Million $ 1 2 5 . 1 2 9 0 . 9 11 5 8 . 4 0 1 2 . 6 1 2 . 6 0 2 4 7 . 1 2 7 8 . 1

P a r t n e r Million $ 0 . 0 0 7 8 6 . 6 8 . 5 8 . 5 0 1 6 7 . 8 1 8 8 . 9

Total technical assistance Million $ 1 2 5 . 1 2 9 0 . 9 1 9 4 5 . 0 0 2 1 . 1 2 1 . 1 0 4 1 4 . 9 4 6 7

Total cost2 Million $ 7 9 2 . 8 5 4 7 . 3 9 8 5 3 . 4 0 3 8 . 6 2 3 . 7 0 1 6 1 4 . 4 0 1 6 6 6 . 5 0

Estimated environmental 
b e n e f i t s 3 Million $ 3 2 8 8 . 1 0 1 5 3 2 . 8 0 4 9 6 0 . 4 0 - 1 6 . 9 - 3 1 . 3 0 6 8 2 7 . 9 0 6 8 2 7 . 9 0

Benefit cost ratio R a t i o 4 . 1 2 . 8 0 . 5 - 0 . 4 - 1 . 3 0 4 . 2 0 4 . 1 0

P r o d u c e r s ’i n c o m e % change 0 . 8 1 2 . 9 1 - 8 . 8 1 . 0 9 0 . 9 2 0 - 0 . 3 5 - 0 . 3 5

Crop commodity indices:

P r o d u c t i o n I n d e x 9 9 . 3 2 9 8 . 1 2 9 9 . 1 4 9 9 . 9 4 9 9 . 9 5 1 0 0 9 9 . 5 7 9 9 . 5 7

P r i c e I n d e x 1 0 1 . 3 6 1 0 3 . 6 2 1 0 1 . 4 1 1 0 0 . 1 7 1 0 0 . 1 2 1 0 0 1 0 1 . 1 9 1 0 1 . 1 9

Total Cropped A c r e s % change - 1 . 0 0 - 3 . 5 0 0 . 2 0 - 0 . 1 0 - 0 . 1 0 0 - 0 . 5 0 - 0 . 5 0

Cropland with 
new conservation4 % change 2 . 4 0 2 . 9 0 - 0 . 2 0 - 0 . 2 0 3 4 . 2 0 0 4 . 0 0 4 . 0 0

Crops per-acre change (%):

Variable costs % change 1 . 0 9 3 . 0 2 4 . 7 4 - 0 . 0 1 - 0 . 0 1 0 0 . 6 6 0 . 6 6

R e c e i p t s % change 1 . 6 4 4 . 8 8 0 . 9 2 0 . 1 6 0 . 0 6 0 1 . 3 4 1 . 3 4

P r o f i t % change 4 . 0 4 1 2 . 9 5 - 1 5 . 6 1 0 . 8 7 0 . 3 4 0 4 . 2 8 4 . 2 8

Crops per-acre change ($):

Variable costs $ change 1 . 8 2 5 . 0 3 7 . 9 1 - 0 . 0 2 - 0 . 0 1 0 1 . 1 0 1 . 1 0

R e c e i p t s $ change 3 . 3 8 1 0 . 0 2 1 . 9 0 . 3 2 0 . 1 2 0 2 . 7 5 2 . 7 5

P r o f i t $ change 1 . 5 6 4 . 9 9 - 6 . 0 1 0 . 3 4 0 . 1 3 0 1 . 6 5 1 . 6 5

Sector change (%):

C r o p R e c e i p t s 0 . 6 7 1 . 6 8 0 . 5 4 0 . 11 0 . 0 7 0 0 . 7 5 0 . 7 5

C r o p Va r. costs 0 . 1 9 - 0 . 9 8 7 . 3 2 - 0 . 1 3 - 0 . 0 8 0 0 . 0 4 0 . 0 4

C r o p P r o f i t 3 . 1 3 1 5 . 3 8 - 3 4 . 4 5 1 . 3 5 0 . 8 7 0 4 . 4 3 4 . 4 3

L i v e s t o c k R e c e i p t s 0 . 2 3 - 0 . 1 2 - 0 . 3 2 1 . 4 1 1 . 3 4 0 0 . 0 9 0 . 0 9

L i v e s t o c k Va r. costs - 0 . 0 2 - 0 . 0 9 0 . 1 0 - 0 . 0 5 - 0 . 0 3 0 - 0 . 0 5 - 0 . 0 5

L i v e s t o c k P r o f i t 0 . 4 4 - 0 . 1 4 - 0 . 7 1 2 . 8 1 2 . 6 5 0 0 . 2 3 0 . 2 3

TABLE C-2.
Fa rm income implications from National Conservation Program 
A n a ly s i s, ave rage annual ch a n ges from current leve l s
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reduce resource improve resource
degradation: glr, health: glr,wrp, 

c s p 3 b c 2 4 5 2 b c 2 4 5 3 w r p f p p w h i p f i p wrp, fpp, whip & fip1 fpp, whip & fip

2 1 8 2 . 6 0 3 6 6 8 . 6 6 2 8 5 . 4 n / a n / a n / a n / a 3 6 6 8 . 6 6 2 8 5 . 4

- 5 , 0 8 4 . 9 0 - 3 0 4 0 . 9 - 7 2 0 9 . 6 n / a n / a n / a n / a - 3 0 4 0 . 9 - 7 2 0 9 . 6

9 5 4 . 7 1 6 11 . 1 0 2 2 5 7 . 3 0 2 6 3 . 5 2 3 . 5 4 1 . 3 3 1 . 3 2 0 2 0 . 7 0 2 6 6 6 . 8 0

- 3 8 5 7 . 0 0 - 9 8 3 . 4 - 3 1 8 1 . 5 0 2 6 3 . 5 2 3 . 5 4 1 . 3 3 1 . 3 - 1 3 9 2 . 9 0 - 3 5 9 1 . 1 0

1 4 5 1 . 5 0 6 8 1 . 5 1 7 8 0 . 7 0 2 2 . 5 5 . 1 9 6 . 8 7 3 7 . 4 1 8 3 6 . 6 0

9 8 5 . 6 1 8 0 . 3 9 2 6 . 7 0 0 0 0 1 8 8 . 9 9 3 5 . 2

2 4 3 7 . 0 0 8 6 1 . 8 2 7 0 7 . 4 0 2 2 . 5 5 . 1 9 6 . 8 9 2 6 . 3 2 7 7 1 . 9 0

6 2 9 4 . 0 0 1 8 4 5 . 2 0 5 8 8 8 . 9 0 2 8 6 2 8 . 6 5 0 . 2 3 8 . 1 2 3 1 9 . 3 0 6 3 6 2 . 9 0

1 0 , 4 2 8 . 0 0 7 4 2 6 . 1 0 1 0 , 6 6 6 . 5 0 n / a n / a n / a n/a 7 4 2 6 . 1 0 1 0 , 6 6 6 . 5 0

1 . 7 4 1 . 8 n / a n / a n / a n/a 3 . 2 1 . 7

3 . 3 6 5 . 6 4 9 . 6 7 n / a n / a n / a n/a 5 . 6 4 9 . 6 7

9 7 . 3 5 9 7 . 4 5 9 5 . 4 1 n / a n / a n / a n/a 9 7 . 4 5 9 5 . 4 1

1 0 8 . 2 4 1 0 5 . 6 9 11 2 . 9 1 n / a n / a n / a n/a 1 0 5 . 6 9 11 2 . 9 1

- 2 . 0 0 - 4 . 7 0 - 6 . 0 0 n / a n / a n / a n/a - 4 . 7 0 - 6 . 0 0

1 3 . 7 0 6 . 0 0 1 4 . 7 0 n / a n / a n / a n/a 6 . 0 0 1 4 . 7 0

2 . 4 7 4 . 0 5 5 . 9 3 n / a n / a n / a n/a 4 . 0 5 5 . 9 3

7 . 4 3 7 . 6 3 1 4 . 1 9 n / a n / a n / a n/a 7 . 6 3 1 4 . 1 9

2 8 . 9 2 3 . 1 6 4 9 . 9 5 n / a n / a n / a n/a 2 3 . 1 6 4 9 . 9 5

4 . 1 2 6 . 8 9 . 9 n / a n / a n / a n/a 6 . 8 9 . 9

1 5 . 2 5 1 5 . 7 2 9 . 1 n / a n / a n / a n/a 1 5 . 7 2 9 . 1

11 . 1 3 8 . 9 2 1 9 . 2 5 n / a n / a n / a n/a 8 . 9 2 1 9 . 2 5

5 . 4 1 3 . 11 7 . 8 3 n / a n / a n / a n/a 3 . 11 7 . 8 3

1 . 4 8 - 2 . 11 - 0 . 9 1 n / a n / a n / a n/a - 2 . 11 - 0 . 9 1

2 5 . 7 3 0 . 0 4 5 2 . 9 n / a n / a n / a n/a 3 0 . 0 4 5 2 . 9

0 . 5 2 0 . 7 9 0 . 7 8 n / a n / a n / a n/a 0 . 7 9 0 . 7 8

- 0 . 1 9 - 0 . 2 3 - 0 . 3 3 n / a n / a n / a n/a - 0 . 2 3 - 0 . 3 3

1 . 2 1 . 7 7 1 . 8 4 n / a n / a n / a n/a 1 . 7 7 1 . 8 4

table continues on next page
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To t a l R e c e i p t s 0 . 3 6 0 . 4 6 - 0 . 0 4 0 . 9 9 0 . 9 3 0 0 . 3 0 . 3

To t a l Va r. costs 0 . 0 7 - 0 . 4 9 3 . 3 5 - 0 . 0 9 - 0 . 0 5 0 - 0 . 0 1 - 0 . 0 1

To t a l P r o f i t 0 . 8 1 . 9 - 5 . 1 5 2 . 6 2 2 . 4 2 0 0 . 7 8 0 . 7 8

Sector change (Million $):

C r o p R e c e i p t s 4 5 7 . 5 11 4 5 . 0 0 3 6 7 . 2 7 4 . 9 4 9 . 7 0 5 1 4 . 7 5 1 4 . 7

C r o p Va r. costs 11 0 . 2 - 5 5 9 . 2 4 1 8 5 . 8 0 - 7 4 . 8 - 4 7 . 1 0 2 3 . 8 2 3 . 8

C r o p P r o f i t 3 4 7 . 2 1 7 0 4 . 2 0 - 3 8 1 8 . 6 0 1 4 9 . 7 9 6 . 8 0 4 9 0 . 9 4 9 0 . 9

L i v e s t o c k R e c e i p t s 3 0 9 . 4 - 1 6 6 . 3 - 4 5 5 . 5 2 0 2 3 . 1 0 1 9 1 9 . 7 0 0 1 2 8 . 5 1 2 8 . 5

L i v e s t o c k Va r. costs - 1 5 . 6 - 6 1 . 1 6 7 . 9 - 3 5 . 8 - 2 1 . 7 0 - 3 6 . 6 - 3 6 . 6

L i v e s t o c k P r o f i t 3 2 4 . 9 - 1 0 5 . 2 - 5 2 3 . 4 2 0 5 8 . 9 0 1 9 4 1 . 4 0 0 1 6 5 . 1 1 6 5 . 1

To t a l R e c e i p t s 7 6 6 . 9 9 7 8 . 7 - 8 8 . 3 2 0 9 8 . 0 0 1 9 6 9 . 4 0 0 6 4 3 . 2 6 4 3 . 2

To t a l Va r. costs 9 4 . 7 - 6 2 0 . 3 4 2 5 3 . 7 0 - 11 0 . 7 - 6 8 . 8 0 - 1 2 . 8 - 1 2 . 8

To t a l P r o f i t 6 7 2 . 2 1 5 9 9 . 0 0 - 4 3 4 2 . 0 0 2 2 0 8 . 6 0 2 0 3 8 . 2 0 0 6 5 6 6 5 6

Change in cropped 
a c r e a g e Mil. acres - 3 . 5 - 1 2 . 1 0 . 8 - 0 . 4 - 0 . 2 0 - 1 . 7

Change in cropland rent5 $ per acre 2 . 8 4 6 . 5 1 3 5 . 11 0 . 8 0 . 8 0 - 0 . 8 2

Trade surplus % change 0 . 0 1 - 1 . 0 8 - 1 . 9 9 0 . 1 7 0 . 0 8 0 - 0 . 1 3 - 0 . 1 3

Trade surplus Million $ 2 - 2 2 8 . 8 - 4 2 3 . 5 3 5 . 9 1 6 . 7 0 - 2 8 . 4 - 2 8 . 4

Environmental Impacts6

E r o s i o n % change n / a - 6 . 9 - 2 2 . 3 0 . 1 0 . 1 0 - 3 0 . 7 - 3 0 . 7

S e d i m e n t % change - 1 5 . 6 - 6 . 7 - 2 7 . 3 0 . 1 0 . 1 0 - 3 3 . 2 - 3 3 . 2

Total nitrogen % change - 1 0 . 8 - 2 . 8 - 7 . 2 0 0 . 1 0 - 1 2 . 5 - 1 2 . 5

Total phosphorus % change - 11 . 7 - 4 . 5 - 1 4 . 4 0 . 1 0 . 1 0 - 1 9 . 7 - 1 9 . 7

Footnotes for Tables 5-8, 10-14 and C-2:

* No change in impacts because payments were held constant for each region even though
there could be income redistribution to producers in each region who already have fully imple-
mented conservation systems.

n/a not available.

Technical Assistance costs based upon results from the NRCS workload analysis system com-
bined with land treatment needs from Agricultural Sector model.

1 W R P, FPP, WHIP, and FIPcould not be included in the modeling analysis and are not included
in benefit estimates for bc2452 and bc2453. ERS estimates a benefit cost ratio of 2.21 for
treatments on highly erodible cropland (Economic Research Service 1997).

2 U.S. taxpayer cost represents direct payments to producers for rent and practice installations.
Total sector impact equals impact on producers plus consumers less direct payments. To t a l
cost is positive sum of sector impact plus technical assistance.

3 Estimated environmental benefits include soil, water, air quality and wildlife habitat benefits.
The analysis presumes that additional acreage retired and conservation treatments are opti-
mally located to maximize environmental benefits. Complete accounting and quantifiable esti-
mates for all environmental benefits are not yet available in the literature. Of benefits currently
estimated, wildlife habitat is just over 50 percent, water quality is 35 percent, soil productivity is
10 percent, and air quality is four percent of the total. Arecent analysis of national and regional
benefits can be found in Claassen et al. 2001.

U.S. agricultural sector impact: b u f 2 c r p 4 5 Ti l l 2 X G l r A G l r V c s p 1 * c c a l l c s p 2

TABLE C-2. (continued from previous page)
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2 . 1 1 . 5 4 3 . 0 5 n / a n / a n / a n/a 1 . 5 4 3 . 0 5

0 . 5 6 - 1 . 0 7 - 0 . 5 9 n / a n / a n / a n/a - 1 . 0 7 - 0 . 5 9 1

4 . 4 2 5 . 4 8 8 . 5 5 n / a n / a n / a n/a 5 . 4 8 8 . 5 5

3 6 9 1 . 6 0 2 1 2 4 . 1 5 3 4 0 . 2 n / a n / a n / a n/a 2 1 2 4 . 1 5 3 4 0 . 2

8 4 3 . 1 - 1 2 0 4 - 5 1 9 . 9 n / a n / a n / a n/a - 1 2 0 4 - 5 1 9 . 9

2 8 4 8 . 5 0 3 3 2 8 . 1 5 8 6 0 . 1 n / a n / a n / a n/a 3 3 2 8 . 1 5 8 6 0 . 1

7 4 7 11 3 5 . 3 111 8 n / a n / a n / a n/a 11 3 5 . 3 111 8

- 1 3 0 - 1 6 0 . 1 - 2 3 0 . 2 n / a n / a n / a n/a - 1 6 0 . 1 - 2 3 0 . 2

8 7 7 1 2 9 5 . 4 1 3 4 8 . 2 n / a n / a n / a n/a 1 2 9 5 . 4 1 3 4 8 . 2

4 4 3 8 . 6 0 3 2 5 9 . 4 6 4 5 8 . 2 n / a n / a n / a n/a 3 2 5 9 . 4 6 4 5 8 . 2

7 1 3 . 0 - 1 3 6 4 . 1 - 7 5 0 . 1 n / a n / a n / a n/a - 1 3 6 4 . 1 - 7 5 0 . 1

3 7 2 5 . 5 0 4 6 2 3 . 6 7 2 0 8 . 3 n / a n / a n / a n/a 4 6 2 3 . 6 7 2 0 8 . 3

- 7 . 1 - 1 6 . 5 - 2 0 . 9 n / a n / a n / a n / a - 1 6 . 5 - 2 0 . 9

5 . 0 5 7 . 8 2 1 3 . 9 2 n / a n / a n / a n / a 7 . 8 2 1 3 . 9 2

- 1 . 0 7 - 1 . 5 6 - 3 . 2 9 n / a n / a n / a n/a - 1 . 5 6 - 3 . 2 9

- 2 2 7 . 6 - 3 3 2 . 1 - 7 0 1 . 9 n / a n / a n / a n/a - 3 3 2 . 1 - 7 0 1 . 9

- 4 6 . 9 - 3 3 . 4 - 4 7 . 9 n / a n / a n / a n/a - 3 3 . 4 - 4 7 . 9

- 5 5 . 5 - 3 5 . 9 - 5 5 . 5 n / a n / a n / a n/a - 3 5 . 9 - 5 5 . 5

- 1 5 . 8 - 1 7 . 9 - 1 9 . 6 n / a n / a n / a n/a - 1 7 . 9 - 1 9 . 6

- 2 6 . 3 - 2 5 . 7 - 3 1 n / a n / a n / a n/a - 2 5 . 7 - 3 1 . 0

4 Acres with new conservation accounts for conservation tillage, terraces, contouring, strip crop-
ping, or cropland idled to grass (but not in CRP). Does not include soil quality enhancing man-
agement practices, nutrient management, rotations, etc.

5 O ffset in buffer and CRP scenarios by government rent payments.

6 B u ffers to two million miles based upon HUMUS model outcome for estimated delivery to water
bodies, all other estimates based upon ASM/EPIC model results for edge of field. WRP a n d
F P P based upon 2001 budget, WHIP and FIP estimated. Partner technical assistance estimat-
ed at .679 of federal; CRP, buffers, and WRP are federal only. Total partner technical assis-
tance and financial assistance was $734 million in 2000. Financial assistance needs for till2x,
csp2, csp3, bc2452, and bc2453 based on model output for cropland idled to grass, acres of
d r y, and irrigated land with new conservation tillage, terraces, contouring, or strip cropping
practices using the following dollar amounts: $10 per acre for crop idled to grass; $15 per acre
for conservation till and other practices. Based upon inflation adjusted A C Pa v e r a g e .

reduce resource improve resource
degradation: glr, health: glr,wrp, 

c s p 3 b c 2 4 5 2 b c 2 4 5 3 w r p f p p w h i p f i p wrp, fpp, whip & fip1 fpp, whip & fip


