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Web Appendix B 
Aggregate Environmental Indices 

 
B.1 Scoring Production Systems 
 
An aggregate benefits score ( kiAEI ) is generated for each cropland acre (i) and 

region (k). This aggregate benefits score is composed of the "relative damage 
estimate" ( kjiRDE ) for each of the environmental externalities (j) based on the 

mass of each pollutant that potentially arrives at the appropriate medium from 
cropping system (i) and region (k).  The respective RDEs are the product of 
edge-of-field emissions and the corresponding transport factors: 
 
(eq B.1) kjkjikji tqRDE *= , 

 
where q represents edge-of-field emissions and t represents the relevant 
transport factor. Transport factors are calculated using USGS-estimated 
agricultural discharge in the case of surface water pollutants,8 and are assumed 
to be 100 percent for air emissions and leaching (i.e., there is no assumed loss 
in mass from the edge-of-field emissions to the relevant destination media).  
 
Summing over current production levels provides an estimate of the potential 
discharge of these externalities, which vary considerably by region (table B.1).  
For example, the largest amount of sediment and nutrients are discharged from 
the Corn Belt, which has the most production acres of all regions. However, 
pesticide leaching to groundwater is highest in the Lake States region, where 
the underlying topography makes it relatively more susceptible to leaching. 
Nitrogen leaching is highest in Appalachia.  
  

                                                      
8  

Table B.1. Baseline values for environmental indicators by regiona

Soil
Carbonb Wind Productivityc Pesticidesd Nitrogen Pesticides Sediment Nitrogen Phosphorus

Region (metric tons) (Tons) ($) (TPUs) (Lbs.) (TPUs) (Tons) (Lbs.) (Lbs.)
NT 3 1 15 3,859 130 8,539 8 173 12
LA 12 113 11 11,942 357 27,217 20 358 15
CB 39 42 104 3,706 234 102,671 102 1,484 105
NP 24 120 102 1,272 112 21,583 15 407 24
AP 4 1 42 8,862 400 24,025 12 284 20
SE 2 0 1 4,526 182 17,847 12 116 12
DL 9 0 55 825 141 61,899 10 236 14
SP 13 185 3 916 63 103,250 17 234 15

MN 6 227 8 399 31 108,813 12 119 6
PA 2 29 30 13 55 54,173 5 89 2
US 114 718 372 36,322 1,706 530,017 213 3,499 225

Surface waterAir Groundwater

 a/ Environmental indicators are measured in millions of units discharged from cropland, not inclusive of animal production. 
b/ Carbon emissions are calculated according to the Intergovernmental Panel on Climate Change estimates (IPCC, 1996). The values indicate  
the amount of carbon emitted when converting land from native pasture. 
c/ Loss in soil productivity is measured in lost net present value of crop output per acre over a 60-year time horizon due to soil degradation. 
d/ TPUs refer to “toxicity persistence units” (Barnard et al., 1997). These refer to the sum of reference doses (maximum daily human exposure  
resulting in no appreciable risk) of the pesticides used for a particular cropping enterprise multiplied by the number of days, each of those pesticides r 
emains active in the environment.  As a point of reference the number of TPUs in a pound of DDT = 4,443 million and in a pound of Borax = 103,872. 

8
Estimates of phosphorus 

and nitrogen discharge 
are found in Smith et al. 
(1997).  Transport of 
nitrogen to estuaries is 
found in Alexander et al. 
(2000).  Transport factors 
for surface water 
pesticides and sediment 
are assumed to be similar 
to phosphorus transport. 
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Production systems with low relative damage estimates (RDEs) indicate cleaner 
practices; those with high RDEs contribute higher quantities of pollutants to the 
environment. To characterize each crop production system (i) and its potential 
to generate environmental benefits in each region (k), the relative damage 
estimates ( kjiRDE ) are converted to a 0-1 impact index ( kjiI ) for each 

pollutant (j): 

(eq B.2) ⎟
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where min(RDEj) and max(RDEj) are the minimum and maximum damage 
estimates across all systems (i) and regions (k) for the jth environmental 
pollutant.  For example, the potential to deliver nitrogen to groundwater is 
highest for conventionally tilled, soybean-wheat rotations on non-highly 
erodible land in the Lake States production region (65.83 lbs./acre/year).  Its 
benefit index value for nitrogen loading to groundwater is therefore normalized 
to 1.0.   
 
Normalizing potential discharge in this manner implies a point equivalency 
ratio between the nine pollutants:  
 
(eq B.3) 
 )min()max(:)min()max( nnmm RDERDERDERDE −− jnm    ∈≠∀ .  

 
The point equivalency values reflect equivalent amounts of each pollutant 
necessary to generate 1 unit of Iki.  For example, the point equivalency ratio 
between nitrogen and phosphorus discharge is approximately 10.93, which 
implies that the maximum potential reduction in nitrogen discharge given the 
range of practices in the simulation model divided by the maximum potential 
reduction in phosphorus discharge is 10.93.  
 
The individual indicators are combined to generate an aggregate environmental 
index score ( kiAEI ) specific to each production system and region that reflects 

the total management effects of that production system on the environment: 
 
(eq B.4) )( kjiki IfAEI = . 

 
Several functional forms have been promoted to construct aggregate measures 
of environmental quality from individual indices (Heimlich, 1994).  This report 
uses a weighted sum of the individual environmental indicators as an aggregate 
environmental quality index: 
 

(eq B.5) ∑=
j

kjikjki IwAEI ,  

where kjw  are weights on pollutant damages. This functional form implies that 

damages to the environment are continuous and linear in discharge.  This is 
similar to other aggregate measures of environmental quality such as the 
Environmental Benefits Index, or EBI (USDA, Farm Service Agency, 2002)  
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and the Index of Watershed Indicators (U.S. EPA, 2002).9 Ideally, the weights 
chosen would reflect socioeconomic preferences for mitigating the various 
pollutants. We develop several weighting schemes to illustrate how such 
preferences may result in different program outcomes. 

B.2 Weights 
Developing weights that reflect society’s preference for different environmental 
benefits is difficult.  One means to weight multiple criteria is to assign 
monetary values to changes in the amount of pollutants released into the 
environment -- increased levels of reduction are associated with higher 
environmental benefits and associated monetary value (see, for example, 
Hansen et al., 2002). Many studies have asked survey respondents how much 
they are willing to pay for a reduction in their exposure to certain chemicals.  
Examples include nitrates in drinking water supplies (Crutchfield et al., 1997); 
fertilizers, pesticides, and manure in surface water resources (Hite et al., 2002; 
Stumborg et al., 2001; Van Kooten et al., 1998). Others have used travel cost 
methods to determine how valuable variable recreation opportunities are to the 
public (e.g., sediment loads and fishing recreation in Feather et al., 1999) or 
hedonic analysis to reveal how preferences of consumers are affected by 
variable environmental quality (e.g., sulfur and nitrogen in the air and its affects 
on housing prices in Kim et al., 2003). Because these studies are often site 
specific, many researchers impute the estimated values to other regions or 
populations using a method termed “benefit transfer” (see also Web Appendix 
C).  This saves on the cost of designing and implementing new surveys, but is 
less accurate than an original survey.  Examples include nutrient loads in the 
Chesapeake Bay (Morgan and Owens, 2001), nitrate in drinking water 
(Crutchfield et al., 1997), and sediment loads in U.S. surface waters (Feather 
and Hellerstein, 1995).10  

 
These studies raise several important questions.  First, it is clear that there are 
many benefits to consider when examining the value of reducing pollutant 
levels, including human health benefits (e.g., reduced exposure to toxic 
chemicals), recreational benefits (e.g., the oft cited “swimmable, boatable, 
fishable” standard found in the Clean Water Act), and ecological benefits (e.g., 
reduced probability of fish kills).  Second, these studies often examine the value 
of improving a particular metric by a percentage, making it difficult to decipher 
the value per physical unit of pollutant, suggesting that per-unit benefits will 
depend on the level from which the change is occurring.  
 
In the absence of a national or local survey that explicitly asks such questions, 
this report adopts an approach using data about how program decisionmakers 
have valued past efforts at addressing multiple environmental criteria. How 
public preferences translate into program expenditures and mandates is well 
documented (Variyam and Jordan, 2001; Besley and Burgess, 2002; Dixit et al., 
1997; Crémer and Palfrey, 2002). Looking explicitly at conservation programs 
Bastos and Lichtenberg (2001) noted that incentive payments are linked to 
public preferences for environmental quality. Moreover, while the link between 
policy expenditures for working-land payment programs, environmental 
standards, and public preferences may not be completely transparent,  
                                                      
 
 

9
The assumptions of 

continuous and linear 
damages serve to 
illustrate the costs to 
producers in reducing the 
physical amounts of these 
pollutants from entering 
the environment.  More 
complicated damage 
functions can be 
incorporated by changing 
the form of the aggregate 
environmental indicator. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10

A summary of these 
methods can be found 
online at 
http://www.ecosystemval
uation.org/ (King and 
Mazzotta, 2003). 
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Reichelderfer and Boggess (1998) noted that program decisionmakers can learn 
and improve the cost-effectiveness of conservation program controls.  
 
B.2.1 National-level weights 
Environmental Benefits Index weights – The Conservation Reserve Program 
(CRP) was initially designed to reduce the quantity of soil erosion from 
cropland cultivation by encouraging U.S. farmers to “retire” lands with a high 
potential for soil erosion.  Today, CRP contracts are evaluated at the national 
level using multiple environmental criteria found in the Environmental Benefits 
Index (EBI). The EBI in sign-up 26 (FSA, 2003), developed to score CRP 
contracts, includes weights for groundwater leaching, soil productivity loss, 
surface water discharge, wind erosion, and carbon sequestration. There are a 
total of 415 points available for any particular contract enrolled in the CRP 
(table B.2).  However, this report does not consider wildlife benefits, water 
quality location, enduring benefits, or air quality zones in our analysis, which 
leaves a total of 230 points available for generating weights. 11 
 
Table B.2.  Weights for an Aggregate Environmental Index (AEI) using the EBI 

By mapping these weights to air, soil, groundwater, and surface water, a set of 
implicit weights is developed to broadly reflect the nine environmental criteria 
considered in this report. The EBI places a relatively large weight on 
maintaining long-term soil productivity (reducing soil erosion) and improving 
water quality (ground and surface), but values reductions in wind erosion and  

                                                      
 

EBI Category EBI EBI Weight
Wildlife
N1a. Cover 50
N1b. Enhancement 20

N1c. Priority Area 30
Total 100
Water Quality
N2a. Location 30
N2b. Groundwater 25 25 0.11
N2c. Surface Water 45 45 0.20
Total 100
Erosion (Soil Productivity) 100 100 0.43
Enduring Benefits 50
Air Quality
N5a&b. Wind Erosion 30 30 0.13
N5c. Air Quality Zones 5
N5d. Carbon Sequestration 30 30 0.13
Total 415 230 1.00

Source: FSA(2004) 

11
Because we do not have 

specific data about the 
effects of different 
cropping systems on 
these categories, it is 
unclear how they could 
map into the nine 
selected pollutants for 
this analysis.  For 
example, points 
attributable to being 
located in a “water 
quality region” could 
map to either ground-
water or surface water 
quality.  The conservative 
mapping in table B-2 
eliminates categories that 
do not directly 
correspond to the nine 
pollutants included in this 
report. 
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carbon sequestration to a lesser degree.  However, these implicit weights leave 
the question of weights within media; e.g., nitrogen leaching versus pesticide  
leaching.  For these within-group comparisons, data from EQIP contracts and 
from the U.S. Environmental Protection Agency (EPA) is used to distinguish 
constituents of groundwater quality (nitrogen and pesticide leaching) and of 
surface water quality (table B.3). 
 
Table B.3. National-level weights from the EBI 

Medium Initial weights (%) Resource concern Weights (%)
Carbon 0.13
Wind 0.13

Soil 0.43 Productivity 0.43
Pesticidesa 0.03
Nitrogenb 0.07
Pesticides 0.01
Sediment 0.10
Nitrogenc 0.04

Phosphorusd 0.04
1.00 Total 1.00

Surface Water 0.20

Air 0.13

Groundwater 0.11

 
a/ b/ The water quality weights are allocated to nitrogen and pesticide leaching calculated from 
EQIP data in table B.4. 
c/ d/ The weights for nitrogen discharge and phosphorus discharge are calculated from EPA data 
in tables B.5, B.6, and B.7. 
 
EQIP Payment Amount Weights – EQIP contracts account for a variety of 
“resource concerns,” among them surface water (including pesticides, erosion, 
and nutrient discharge), groundwater quality (including pesticides and nutrient 
loading), air quality (including wind erosion), and soil quality (including 
maintenance of soil productivity). By examining EQIP contract amounts and 
the stated primary resource concern, different sets of weights can be derived for 
potential pollutants stemming from regional agricultural production. Therefore, 
a comparison can be made of the relative weights associated with how much a 
given management practice might be expected to address one externality or 
another (table B-4).  These weights do not compare unit measures of pollutant 
abatement; e.g., 1 pound of nitrogen abated compared with 1 pound of sheet 
and rill erosion. Rather, they reflect the relative importance of the criteria based 
on the relative amounts of payments paid out to practices that addressed them. 
For example, because carbon sequestration is not a resource concern under 
EQIP, it receives a weight of 0.12 

                                                      
 

12
Such weights may 

(partially) reflect the 
policymakers’ 
preconception of the 
performance of the 
relevant conservation 
program.  For example, 
EQIP does not 
specifically address 
carbon sequestration, but 
CRP does.  That may not 
indicate that EQIP 
policymakers do not 
value carbon 
sequestration, but that 
they realize the EQIP 
does not have a 
comparative advantage in 
providing incentives for 
carbon sequestration; 
whereas land retirement 
under CRP might.  
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Table B-4.  National-level weights using EQIP expenditures 

Medium Initial weights (%) Resource concern Weights (%)

Carbon 0.00
Wind 0.05

Soil 0.46 Productivity 0.46
Pesticides 0.05
Nitrogen 0.11
Pesticides 0.02
Sediment 0.17
Nitrogena 0.07

Phosphorusb 0.06
1.00 Total 1.00

Surface Water 0.33

Air 0.05

Groundwater 0.16

 
Source: FSA (2002). 
a/ b/ The weights for nitrogen discharge and phosphorus discharge are calculated from EPA data below 
(Tables B.5, B.6, and B.7). 

 
Returning to nutrients (nitrogen and phosphorus), there is no distinction 
between the type of nutrient being addressed under the surface or groundwater 
quality resource concern in the EQIP database.  It can be assumed that, for 
groundwater quality, the nutrient of concern is nitrogen, which can directly 
affect human health through impaired well-water quality. However, the 
discharge of nitrogen and phosphorus into surface waters both result in 
significant water impairments.  Therefore, we look to EPA’s published nutrient 
criteria for rivers, streams, lakes, and reservoirs (table B.5) to develop these 
weights. The nutrient criteria represent EPA recommendations to States and 
Tribes for use in establishing water quality standards consistent with section 
303c of the Clean Water Act (CWA). Using these criteria we can also generate 
a recommended nitrogen to phosphorus ratio by region, an indicator often used 
to determine the eutrophic potential of a water body (e.g., Scasso et al., 2001). 
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Table B.5. EPA nutrient criteria 

Lake River Lake River
Eco-region

1 660 310 55 47
2 100 120 9 10
3 400 380 17 22
4 440 560 20 23
5 560 880 33 67
6 780 2,180 38 76
7 660 540 15 33
8 240 380 8 10
9 360 690 20 37
10 570 760 60 128
11 460 310 8 10
12 520 900 10 40
13 1,270 1,140 18 15
14 320 710 8 31

Nitrogen criteria Phosphorus Criteria

micrograms per liter micrograms per liter

 
Source: EPA (2003). 

 
 

The criteria are mapped into the 10 Farm Production Regions used in this report 
using an area-weighted average.  In addition, based on the percentage of lakes 
and rivers impaired in each region, the recommended nitrogen and phosphorus 
concentrations for lakes and rivers are weighted to derive a single value for 
nitrogen and phosphorus for each region. In all regions, there is an abundance 
of both nitrogen and phosphorus discharge. To attain the recommended criteria, 
the amount of nitrogen and phosphorus in the water would have to be reduced 
by more than 80 percent in all regions (table B.6). The ratio of nitrogen to 
phosphorus reduction gives an indication of the relative importance of reducing 
the two nutrients. 
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Table B.6. Regional nitrogen and phosphorus concentrations 

Recommendeda Estimatedb Recommended Estimated
Region

AP 458 2,766 18 286
CB 1,048 7,639 44 688
DL 583 8,940 63 488
LA 817 8,924 31 705
MN 417 44,301 22 6,131
NP 794 17,855 43 1,498
NT 393 2,950 14 302
PA 292 22,378 20 2,565
SP 577 12,597 36 1,514
ST 32 54 1 5
US 772 13,437 37 1,394

Nitrogen Phosphorus

micrograms per liter micrograms per liter

 
a/ Recommended represents a weighted average of river and lake criteria based on the percentage of assessed 
rivers and lakes in these regions that are listed as threatened or impaired under the Clean Water Act’s 303d 
reporting protocol (EPA, 2003b) 
b/  Current annual loadings are estimated by the USGS for nitrogen and phosphorus (Smith et al., 1997). 
Current water flow per region is estimated from EPA (1996) data. 

 
 
For example, to reach recommended levels of nitrogen and phosphorus 
concentrations in Appalachia, reductions in nitrogen discharge should occur at 
a rate approximately 9 times that for phosphorus discharge (table B.7).  Recall 
that the point equivalency ratio between nitrogen and phosphorus is 10.93 for 
the range of practices included in this report.  That is to say, that by using 
points to measure the environmental performance of various practices, a ratio of 
N:P weights of 10.93 is implicitly assumed. Therefore, the recommended N:P 
ratios in table B.7 are normalized by 10.93 to develop regional and national 
weights for nitrogen and phosphorus abatement. These weights are then 
multiplied by the weight given to the resource concern “nutrients discharged to 
surface water” to generate the relative national-level weights for reductions of 
nitrogen and phosphorus runoff (tables B.3 and B.4).  
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Table B.7. Recommended reductions for N and P runoff 
 

N P N:P ratio N P
Region

AP 2,308 268 8.61 0.56 0.44
CB 6,591 644 10.24 0.52 0.48
DL 8,357 425 19.67 0.36 0.64
LA 8,107 674 12.02 0.48 0.52
MN 43,884 6,109 7.18 0.60 0.40
NP 17,061 1,455 11.73 0.48 0.52
NT 2,557 288 8.88 0.55 0.45
PA 22,086 2,545 8.68 0.56 0.44
SP 12,020 1,478 8.13 0.57 0.43
ST 22 4 4.95 0.69 0.31
US 12,666 1,357 9.33 0.54 0.46

Weights

micrograms per liter

Recommended reductions

%

 

B.2.2 Regional Weights 
Incorporating Benefits – To enhance the national-level weighting scheme 
derived from the EBI, benefits data are used to develop regional weights that 
reflect the value of environmental benefits generated under these programs.  
Earlier benefits studies (Feather and Hellerstein, 1997; Feather et al., 1999) 
examined the value of reducing soil erosion through the CRP across the United 
States. These studies accounted for the variable effect of water quality (soil 
erosion) on recreational expenditures from the National Survey of Recreation 
and the Environment and estimated the marginal benefit of reducing soil 
erosion by 1 ton for recreational uses at each of the NRI survey points. 
Individual estimates were imputed to the national population using a calibrated 
benefits transfer approach (Feather and Hellerstein, 1997).   

 
Following the benefits transfer, the marginal benefit of reducing a ton of 
erosion in any particular region can be generated for each Farm Production 
Region.  Based on simulation estimates of actual soil erosion occurring in these 
regions, a weighted average for valuing soil erosion at the Farm Production 
Region level is determined (table B.8). Implicit in these regional weights will 
be the population size and characteristics embodied in the benefits transfer 
exercise conducted by Feather et al. (1999).  Values show that the average 
marginal benefit of reducing soil erosion is closely linked to population density 
per square mile.   
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Table B.8. Marginal benefits of reducing soil erosion 

Mean marginal benefits Weight Population density

$ per ton % per sq. mile
AP 1.81 0.09 137.92
CB 1.91 0.09 149.21
DL 1.32 0.07 70.06
LA 2.13 0.11 106.02
MN 1.57 0.08 21.23
NP 0.50 0.02 19.09
NT 4.64 0.23 346.12
PA 2.61 0.13 135.57
SP 2.21 0.11 73.51
ST 1.47 0.07 169.25

Region

 
Source: Feather et al. (1999). 
 
This regional measure of the value of environmental benefits (i.e., marginal 
benefits of reducing soil erosion) is multiplied by the national-level weights 
developed using the EBI (table B.2) to determine one set of regional weights 
for weighting multiple environmental criteria (table B.9).  
 
Table B.9. Benefit-adjusted regional weights using the EBI 
 

AP CB DL LA MN NP NT PA SP ST
Carbon emissions 0.12 0.12 0.09 0.14 0.10 0.03 0.30 0.17 0.14 0.09

Wind erosion 0.12 0.12 0.09 0.14 0.10 0.03 0.30 0.17 0.14 0.09
Productivity loss 0.39 0.41 0.28 0.46 0.34 0.11 1.00 0.56 0.48 0.32
Pesticide leaching 0.03 0.03 0.02 0.04 0.03 0.01 0.08 0.05 0.04 0.03
Nitrogen leaching 0.06 0.06 0.04 0.07 0.05 0.02 0.16 0.09 0.07 0.05
Pesticide runoff 0.01 0.01 0.01 0.01 0.01 0.00 0.03 0.02 0.02 0.01
Sediment runoff 0.09 0.10 0.07 0.11 0.08 0.02 0.23 0.13 0.11 0.07
Nitrogen runoff 0.04 0.04 0.03 0.05 0.03 0.01 0.10 0.06 0.05 0.03

Phosphorus runoff 0.04 0.04 0.03 0.05 0.03 0.01 0.10 0.06 0.05 0.03

Resource concerns
Regional weights

 
This assumes that the region with the highest average marginal benefit for 
reducing soil erosion (as measured by recreational benefits) is also the region 
with the highest value of overall environmental quality.   

 
A similar set of regional weights can be developed from the EQIP contract data 
(table B.4) following the same procedure as for the national-level weights (table 
B.10). 
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Table B.10. Regional weights using EQIP contract data 
 

AP CB DL LA MN NP NT PA SP ST
Carbon emissions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Wind erosion 0.01 0.00 0.00 0.02 0.10 0.18 0.03 0.08 0.02 0.00
Productivity loss 0.43 0.48 0.62 0.52 0.61 0.51 0.22 0.35 0.46 0.41
Pesticide leaching 0.07 0.05 0.07 0.06 0.01 0.01 0.06 0.08 0.00 0.02
Nitrogen leaching 0.13 0.10 0.05 0.13 0.13 0.07 0.20 0.07 0.03 0.16
Pesticide runoff 0.00 0.02 0.00 0.02 0.00 0.03 0.06 0.11 0.04 0.02
Sediment runoff 0.31 0.16 0.22 0.10 0.14 0.10 0.13 0.10 0.27 0.05
Nitrogen runoff 0.03 0.10 0.01 0.08 0.00 0.04 0.17 0.11 0.10 0.23

Phosphorus runoff 0.02 0.09 0.02 0.08 0.00 0.05 0.14 0.09 0.07 0.10

Resource concerns
Regional weights

 
 
After an initial comparison of the weights in tables B.9 and B.10, one might 
expect a working-land program using regional weights derived from the EBI to 
result in greater levels of carbon sequestration than one using weights derived 
from past EQIP expenditures.  Similarly, a program using the regional weights 
from the EBI might be expected to enhance environmental performance of 
working lands to a greater degree in the Northeast than a program using 
regional weights derived from EQIP expenditures. However, these weights do 
not reflect the extent to which practices that address one resource concern are 
complements or substitutes for other resource concerns.  For example, various 
tillage practices that reduce sediment runoff may enhance soil productivity, but 
might result in increased pesticide and nitrogen leaching.  Hence, we cannot 
say, prior to empirically simulating these weighting schemes within the 
framework of alternative working-land programs, what the potential results 
may be. 
 
Additional Weighting Schemes – In addition to the two regional-level 
weighting schemes described above, two other weighting schemes were 
considered at the regional level.  The first of these are regional weights derived 
from the EBI, similar to table B.9, but with zero weights for changes in soil 
productivity (table B.11).  
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Table B. 11. Regional weights derived from the EBI without valuing soil 
productivity 

AP CB DL LA MN NP NT PA SP ST
Carbon emissions 0.21 0.22 0.15 0.24 0.18 0.06 0.53 0.30 0.25 0.17

Wind erosion 0.21 0.22 0.15 0.24 0.18 0.06 0.53 0.30 0.25 0.17
Productivity loss 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pesticide leaching 0.03 0.03 0.02 0.04 0.03 0.01 0.08 0.05 0.04 0.03
Nitrogen leaching 0.14 0.15 0.10 0.17 0.12 0.04 0.36 0.20 0.17 0.11
Pesticide runoff 0.02 0.02 0.02 0.03 0.02 0.01 0.06 0.03 0.03 0.02
Sediment runoff 0.16 0.17 0.12 0.19 0.14 0.04 0.41 0.23 0.19 0.13
Nitrogen runoff 0.07 0.07 0.05 0.08 0.06 0.02 0.18 0.10 0.09 0.06

Phosphorus runoff 0.06 0.06 0.04 0.07 0.05 0.02 0.15 0.09 0.07 0.05

Resource concerns
Regional weights

 
A common feature of both the EBI- and EQIP-derived weights is the relatively 
large weight that CRP and EQIP place on maintaining soil productivity.  Such 
large weights may be unnecessary, as producers likely prefer practices that 
maintain or improve soil productivity, which has inherent value. Producers 
would be expected to directly benefit from enhancing soil productivity, and 
therefore, additional payments are not necessary to encourage such behavior. 
Consequently, the weights on the other indicators are augmented relative to 
their initial importance in the weighting scheme. 
 
Given the amount of information necessary to generate weights for multiple 
environmental criteria, program decisionmakers may prefer to simplify this 
procedure and weight practices that address alternative resource concerns 
equally across all the nine environmental indicators and 10 regions (i.e., a 
weight of 0.11 for each resource concern in each region).  As mentioned earlier, 
a uniform weighting scheme implicitly adopts the point equivalency ratios (eq 
B.3) belying the 0-1 benefit index ( kjiI ) for each pollutant (j). That is to say, 

the practice that potentially discharges the largest amount of phosphorus to 
surface waters is weighted equivalently to the practice that potentially 
sequesters the least amount of carbon, etc. 


