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The Scientific Basis for Ecosystem Management, 
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Long-term sustainability as a fundamental value. 

Clearly defined goals. 

Sound ecological models and understanding. 

Complexify and connectedness. 

Recognition of the dynamic character ecosystems. 

Context and scale. 

Humans as ecosystem components. 
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ECOSYSTEM MANAGEMENT: A GENERAL REVIEW 
OF THE CENTRAL THEMES 
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Ecological boundaries. 

Ecological integrig. 

Data collection. 

Monitoring. 

Adaptive management. 

Interagency cooperation. 

Organizational change. 

Humans embedded in nature. 
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Practical StepslActions 
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35 

Ada tin Mana ement to New Information 

Continue researching, monitoring, and ++I- assessing Modify management ecological choices conditions. on the basis of 

new information. 
Revise ecosystems’ boundaries as warranted. 

Administration’s 
Principles 

Delineating Ecosystems 

Establish consistent boundaries for 

Establish boundaries at several geographic 

Understanding Ecosystems’ Ecologies 
~ ~ 

0 Identify structures, components, processes, 
and linkages among ecosystems. 

0 Identify current ecological conditions and 
trends. 

0 Identify minimum ecological conditions 
necessary to maintainhestore ecosystems. 

0 Identify effects of human activities on 
ecological conditions. 

Identify desired future ecological conditions. 

Identify distribution of activities among land 
units over time. 

4-b 

e--, 

“Manage along ecological 
rather than political 
administrative boundaries.” 

I 
“Consider all natural and 
human components and 
their interactions.” 

“Ensure coordination among 
federal agencies and 
increased collaboration 
state, local, and tribal 
governments; the public; and 
the Congress.” 

I “Use monitoring, 
assessment, and the best 
available science.“ 

Figure 1 GAO 1994: 41.) 
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Procedural requirements for long-range planning create barriers to interagency 

cooperation. 
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und the public trdl be difficult because of incentives, authorities, and interests that are 

beyond the scope or authority of the federal government. 
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There is still much uncertainty about horr? ecosystems function, which contributes 

to differences in the interpretation of scientific evidence. 

The need to expand pilot projects to other areas. 
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THE GOVERNANCE OF ECOSYSTEMS AND THE 
ECOLOGY OF GOVERNANCE 

ecosystem nzanuge- 

inent must be able to cope Mith the uncertainty associated uiith the conzplexity of 

terns as natural systems and the organizational and institutional complexity of the iinple- 
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Table 1 

There is a mandate to take action in the face of uncertainty. 

Decision makers are awwe that they are experimenting cinyHqv. 

no 

Decision makers care about improving outcomes over biological time scales. 

Presenation of pristine environments is no longer an option, cind human intervention cannot pro- 

duce desired outcomes predictably. 

Resources are suflcient to measure ecosystem-scale behuvior. 

Theop, models, and field methods are available to estimate and infer ecosystem-scale behmior. 

Hypotheses can be formulated. 

Organizational culture encourages learning from experience. 

There is sufficient stability to measure long-term outcomes; institutionul putience is essential 

Source: Lee 85 .  
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Table 2 

Intermediate pe formance criteria, provision costs 

lnterrridicite peformnnce criteria, production costs 

OLvrnll peformance criteria 

Source: et al. 1995: 124. 

up linked or netctwrked 

ecosystem management programs intellectually unified by large-scale ecosystem heuris- 

tics (e.g., ecoregions, bioregions) that contain the imperative to look at connections/links 

betctieen ecosystems. 

nested 
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Figure 1 Measuring economic value. 

purchased. At higher prices individuals would purchase less quantity, and at lower prices 
a greater quantity of the good would be demanded. These different combinations can be 
graphed by a line that economists call a demand curve, representing the quantity de- 
manded for different price levels. Assuming that the good in question has a price (or 
value) P, then an amount Q is purchased. The shaded area below the price line and 
bounded by the line representing quantity Q represents the total cost of purchasing Q 
items at a price of P (this equals P*Q). As the consumer would be willing to pay a 
greater price for quantities less than Q, the consumer receives extra value for the good 
in addition to the value equaling the cost of purchase. This extra value, or net WTP, is 
represented by the area above the shaded portion and below the demand curve. 

Total economic value for nonmarket goods can be broken into use and nonuse 
values. Use values are derived from employing resources in activities such as fishing, 
hunting, observing wildlife, hiking, skiing, and boating. Hundreds of studies have estab- 
lished use values for wildlife and habitat resources used for these and many other activi- 
ties. Examples of these studies can be found in Walsh et al. (1989). 

Use values can be further divided into consumptive and nonconsumptive compo- 
nents. Consumptive use refers to activities, such as hunting and fishing, that consume 
the resource. Nonconsumptive uses are those in which the recreationist uses the resource 
without removing it from its environment. Common nonconsumptive uses include wild- 
life photography, bird watching, and wildlife feeding. The term “nonconsumptive” re- 
flects the nature of the activity and should not be confused with the consumption of 
related goods used by the recreationist. Bird watchers, for example, who purchase (con- 
sume) binoculars, cameras, and other gear are still nonconsumptive users in regard to 
wildlife. 

Some resources provide both consumptive and nonconsumptive uses. Many species 
of waterfowl, for example, could be hunted by one person and observed by a bird watch- 
er. Endangered species, however, usually provide nonconsumptive use rather than con- 
sumptive use (if any use exists for these species) due to low population levels and be- 
cause it is illegal to hunt them. Occasionally, a species that is listed as threatened, but 
not classified endangered, could generate some use values, such as fish species, if the 
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Table 1 National Park Service Fee Revenues, 1994 

Amount 

collected Percent 

Type of revenue ($millions) of total 

Admission fees 

Entrance fees 41.7 56.8 

Park-specific permits 1.8 2.5 

Golden Eagle Passports 4.6 6.3 

Golden Age Passports 1.3 1.8 

Subtotal 49.4 67.4 

User fees 23.9 32.6 

Total fee collections 73.4 100.0 
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