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which include opportunity costs. Often, the largest portion of a monitoring program 
budget is spent on data collection, and other, critical aspects of the program, such as 
scientific oversight, training, data management, quality assurance, and reporting, are 
neglected. Recognizing and budgeting for all program costs is therefore a key factor in a 
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and during sampling design optimization. The last checkpoint occurs once the basic 
shape of the program is known, and the costs and benefits, or alternatively, the cost-



effectiveness, of each program element can be evaluated. Moving into the 
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stock (e.g. a forest) generates flows of desired human services (such as lumber and 
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that they provide be sustained? This is a difficult question to address since there is very 
little quantitative information available. The purpose of this study was to address this 
question by using information from an empirical study that was able to look at 
sustainability when there is one output and extend that framework to a multi-objective 
setting. We then discuss the framework by using a multi-objective resource, the Neuse 
River in North Carolina.  
 
We identified several concepts from the single objective study, including that there are at 
least three important types of resource stocks, two types of goals, substitutes for natural 
resources, and a need to consider uncertainty and reversibility. An index of resource 
quality was used in a production model, which also allowed substitution of manufactured 
inputs to achieve the sustainability objective over long periods of time. The relationship 
between resource quality, manufactured inputs and output over time proved critical to 
meeting sustainability definitions and varied from one resource to another. When we 
expanded the framework, we found that constructing indices for one resource output 
might reveal that it is positively or negatively correlated to another output. For example, 
an index for drinking water might be made better through an indicator that is a positive, 
or negative, input into another index such as fishability.  
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US Department of Agriculture's Conservation Reserve Program (CRP), the largest 
agricultural conservation program the United States, to determine how a set of 
environmental indicators were developed and used, and assess results of their application. 
The use of such indicators has helped the CRP increase and broaden the program's 
environmental benefits beyond erosion reduction, which was the primary focus of early 
program efforts, to meet other demands. This case study provides an example about how 
integration and assessment for the purpose of managing public resources requires more 
than natural science disciplines. Social science can help explain how public values 
influence what information is collected and how it is interpreted. Examples are given to 
show how the indices used for the CRP integrated science, politics and social values. In 
the end, the environmental benefits index (EBI) used to target US$ 20 billion of CRP 
funds reflect compromises made between science and policy considerations. It is our 
intention that studying this index will yield ideas and understanding from the natural 
science community that develops ecosystem indices about how to better plug in to 
programs in the future. 
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