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PREFACE
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and Other Valuation Techniques Work Unit of the EEIRP. Mr. Hansen of IWR and Mr. John
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Principal Investigators. '
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1. INTRODUCTION

BACKGROUND

The U.S. Army Corps of Engineers (Corps), as a major land and water resource manager
now becoming aligned with a newly enhanced environmental mission, is challenged with
developing an evaluation system for proposed environmental projects. In the past, the Corps was
primarily concerned with the development of water resource projects that increased economic
production/development, often at the expense of degrading the natural environment and its
functions. This has since been recognized, and the Corps is trying to reach more of an
equilibrium between economic development and environmental integrity for water projects. That
is, there is a shift of project emphasis from economic development to a broader analytical scope,
including environmental restoration and mitigation. Implicit in this is the necessity for
considering the entire vector of services of water resources projects and potential trade-offs.

Placing value on the environment, whether through monetary-based methods or through |
other evaluation techniques, has been and will be a widely researched topic for many years. This .
topic is intriguing from an academic research perspective and very important from the land and
water resource management perspective. While no agency, academic discipline, or research
entity can claim the "right answer" to the environmental evaluation challenge, the Corps seeks
to uncover, organize, and build upon the foundations of existing approaches to better understand
which can reasonably be used and is open to well-substantiated recommendations on an approach
to the problem.

In support of this effort, the Corps is conducting research that will create tools for
planners embarking on environmental projects. Following the traditions of project formulation
and approval within the Corps, maximizing the outputs of the project for society and selecting
the optimal combination of water resource development activities are the analytical and
management challenges faced by Corps decision-makers. This research, called the Evaluation
of Environmental Investments Research Program (EEIRP), is aimed at developing techniques that
will respond to two important questions:

(1) How can the Corps determine whether the recommended action from a range of
alternatives is the most desirable in terms of the environmental objective being
addressed?

(2) How should the Corps allocate limited resources among many "most desirable” . -

environmental investment decisions?

These two questions, referred to respectively as the "site" and "portfolio" questions, are being
addressed through research conducted within the EEIRP work units shown in Table I-1.




TABLE I-1
EEIRP WORK UNITS

Determining and Describing Environmental Significance
Determining Objectives and Measuring Outputs

Objective Evaluation of Cultural Resources

Engineering Environmental Investments

Cost Effectiveness Analysis Techniques

Monetary and Other Valuation Techniques

Incorporating Risk and Uncertainty into Environmental Evaluation
Environmental Databases and Information Management
Evaluation Framework

STUDY PURPOSE

This study, under the Monetary and Other Valuation Techniques work unit, is critical to.
meeting the Corps aim to consider the socioeconomic impacts of environmental efforts. The -
objectives of this EEIRP work unit over the next three years are to: '

o Identify relevant socioeconomic use and nonuse values associated  with
environmental projects; '

o Improve the linkages between environmental output measures and necessary inputs
to socioeconomic evaluation;

o Develop, test, and provide guidance for nonmarket monetary evaluation of
environmental project outputs; and

° Assess the appropriateness of nonmarket evaluation techniques for prioritizing
programs at the national level.

The purpose of the initial year of study is to develop the conceptual foundation and
institutional setting for pursuing further study tasks. The most prominent services of
environmental projects and techniques for their assessment are reviewed. This review and
discussion of Corps institutional constraints (e.g., expertise, time, authority) sets the stage for
determination of which environmental evaluation techniques should be pursued. The specific
objectives of the present effort are to: :

. Describe services provided by environmental resources and systems and methods
for their measurement or valuation;

o Review existing research programs and products; and




Evaluate the resource constraints on field applications of measurement and
valuation tools.

The present report documents the results of these review activities and outlines specific
recommendations for further pursuit under the Monetary and Other Valur*-  Techniques and
other work units of the EEIRP.

MONETARY VALUATION, NONMONETARY EVALUATION, AND DECISION
FRAMEWORKS '

Figure I-1 presents a generalized outline of the environmental investment decision process
and the respective roles of monetary valuation and nonmonetary evaluation. Broadly, monetary
valuation occupies the left side of Figure I-1 and refers to the processes which assign economic
values to changes in ecosystem function/structure or socially-valued services, both of which can
" be considered outputs of environmental projects. The values estimated from these data and
techniques can be used as inputs to benefit-cost-based decisions. Down the right-hand side of
the figure, nonmonetary evaluation includes those techniques that assess in noneconomic terms
the changes in outputs that result from environmental projects. Most nonmonetary evaluation
techniques assess changes in ecosystem function/structure, but other measurements of ecosystem
services, such as psychological value, are possible also. Nonmonetary evaluation techniques can
serve as direct inputs to cost-focused decision analyses or as inputs to monetary valuation efforts.
The elements of the environmental investment decision process as portrayed in Figure I-1 are
described below. '

Federal environmental investments include mitigation and restoration activities. These
activities have construction and annual operations and maintenance costs associated with them.
The investments are intended to change the condition of the particular environment and its
function and/or structure. There are a variety of established ecological assessment techniques,
such as the Habitat Evaluation Procedures (HEP), for evaluating changes in the character of the

ecosystem for with- and without-project conditions.

The changes in ecosystem function and structure have direct implications for services that
the ecosystem provides to society. Examples of such services are the flood control and water
quality services of wetlands. Moving down the right side of Figure I-1, the change in
function/structure and socially-valued services together comprise nonmonetary evaluation of
changes in ecosystem outputs that result from environmental investments. These evaluations can
be combined with project cost data in cost-focused analyses, such as cost-effectiveness or

incremental analyses.

The ecosystem output assessment techniques can also serve as inputs to monetary
valuation processes. The changes in function/structure and services can lead to changes in
patterns of resource use. These new patterns are reflected in modified socioeconomic use
valuations. The nonuse valuations of the environmental resources will also reflect the modified
environmental conditions. These changes in use and nonuse values can be measured using
established monetary valuation methodologies, including market-based, surrogate market, and
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nonmarket techniques. The market-based techniques include changes in factors of production and
next best alternatives. Surrogate market techniques include the travel cost method and hedonics.
Finally, among the nonmarket techniques are the contingent valuation method. The monetary
valuations can then be combined with cost data into a benefit-cost analysis.

A dashed line connects monetary valuation to cost-focused analysis. This -connection
would be activated in the case of a multiple-purpose project that evaluates different objectives
associated with monetary and nonmonetary techniques. For example, a flood control project may
be combined with wetlands restoration into a multiple-objective project. In the cost-focused
analysis of the wetland restoration effort, the potential loss or gain of flood protection associated
with the restoration, calculated in monetary terms, would need to be considered as an additional
cost (in terms of economic benefits foregone) or benefit (i.e., a net reduction in project costs).

Monetary valuations and nonmonetary evaluations are intended to serve as inputs to
environmental investment decision processes. Final environmental investment decisions typically
are reached via implicit or explicit trade-off analyses and negotiations between the various
stakeholders. The results of the cost-focused and benefit-cost analyses may or may not be used
as inputs to these group processes. The relationships between monetary valuation, nonmonetary
evaluation, cost-focused analyses, and benefit-cost analyses are discussed briefly below.

Cost-Focused Analyses

Federal resource agencies are often directed to accomplish specific environmental goals
through legislative or executive mandates. Calculations of the monetary benefits of such actions
are therefore not required. The use and nonuse values of those environmental actions are implicit
in the directive. Explicit monetary valuation of the benefits would be a costly ancillary exercise.
The central task of decision making within this framework is to determine the most cost-effective
means to achieve the stated goal. Cost-focused techniques typically do not produce a single
optimal allocation of resources. Instead, solutions are identified for different decision parameters
and constraints.

Nonmonetary evaluation techniques are very compatible with cost-focused analyses.
There are three common ways in which nonmonetary evaluation techniques have been used in
conjunction with cost-focused analyses. First, legislation may direct that a specific environmental
goal be achieved for the least cost. An example of this combination would be the goal of the
Federal Water Pollution Control Act (i.e. the "Clean Water Act) to achieve "fishable and
swimmable" waters in the United States. Title II (Section 1298) of this act requires that "...the
(water treatment) facilities plan of which such treatment works constitutes the most economical
and cost-effective combination of treatment works over the life of the project to meet the
requirements of this Act." ’

Second, as in cases of the incremental analysis procedures used by the Corps, the output
Jevels of the project are not specified. If the goal is to construct freshwater wetlands, incremental
analysis would be used to identify the plan that yields the greatest amount of wetlands per dollar
expended for a given project scale and budget.
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Finally, there are cases when the budget for the project is fixed, and a cost-focused
analysis is conducted to develop a plan for the optimum expenditure of those funds to meet the
specific environmental goal. This case is exemplified by the Coastal Wetlands Planning,
Protection, and Restoration Act. The Act formed an interagency Federal task force to prepare
a priority list for Louisiana coastal wetlands protection (Louisiana Coastal Wetlands Planning and
Restoration Task Force, 1993). Again, there was no monetary valuation of the benefits of the
environmental project. The benefits were implicit in the legislation, and the task force could
therefore concentrate its efforts on how to do this most economically. In this case of cost-
effectiveness analysis, outputs from the different project alternatives were estimated using
nonmonetary evaluation techniques.

Benefit-Cost Analysis

In the same way that nonmonetary evaluation techniques are compatible with cost-
effectiveness analysis, monetary techniques are particularly well-suited for benefit-cost analysis
as a decision framework. Benefit-cost analyses differ from cost-focused analyses in that a single,
~optimal allocation of resources is identified, the project that maximizes the net addition to
National Economic Development (i.e., the "NED" project). -

There are new initiatives at the Federal level which could dramatically increase the role
of benefit-cost analysis in Federal environmental decision making. One such initiative is the
January 26, 1994 Executive Order, "Principles for Federal Infrastructure Investments", which
requires Federal infrastructure investments, including environmental protection measures, to’
quantify and monetize benefits and costs "to the maximum extent possible." The degree to which
other Federal agencies adopt benefit-cost analysis in the future is particularly uncertain at this
time, given the Congressional realignment that resulted from the 1994 elections. Other
uncertainties surrounding benefit-cost analysis are the recurrent attempts to reinvent government,
such as From Red Tape to Results: Creating a Government That Works Better and Costs Less
(referred to as the "Gore Report"). These critical reappraisals of the Federal government often
cite government-wide applications of benefit-cost analysis as an important avenue to more
efficient Federal investment. These uncertainties could prove to be very important developments
for future research and application of monetary valuation techniques.

SCOPE

The scheme shown in Figure I-1 describes the general relationships between the elements
of the evaluation process for environmental investments. Although their theoretical relationships
have received considerable attention in the literature, progress toward settling on practical
methodologies has been somewhat limited. This investigation examines the nature of this
multifarious problem and identifies promising directions for developing practical tools that can
be used by Corps planners who are challenged with placing values on or making prioritized
decisions regarding the environment. The major elements of monetary valuation and
nonmonetary evaluation are examined from several fronts in this study with the objective of
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finding pragmatic evaluation techniques for the Corps planner. This effort can be described as
a virtually continuous process of seeking and gleaning approaches that are theoretically sound but
developed to a stage that they can be used practically by the Corps planner.

Academic Panel Examining Problem

Evaluation of the environment has received input from a range of academic perspectives.
To accommodate this range of perspectives, a panel was assembled representing the major
academic disciplines concerned with the environmental evaluation challenge. Representing the
field of resource economics on the panel was Dr. Clifford Russell, the director of the Vanderbilt
Institute of Public Policy Studies and Professor of Economics and Public Policy at Vanderbilt
University. Dr. Russell serves on several environmental research and academic committees and
presently serves as President of the Association of Environmental and Resources Economists.
The other economist on the panel was Dr. Leonard Shabman, Professor in the Department of
Agricultural and Applied Economics at Virginia Polytechnic Institute and State University. Dr.
Shabman is a long time consultant and advisor to many resource agencies including the Corps,
for which he recently authored Environmental Activities in the Corps of Engineers Water
Resources Programs: Charting a New Direction. '

Dr. Daniel Willard of the Indiana University School of Public Affairs provided the panel
with the ecologist’s perspective. Dr. Willard has served on several nationally recognized panels,
including the National Research Council’s Committee on Restoration of Aquatic Ecosystems:
Science, Technology, and Public Policy. B

Dr. James Heaney represented the engineering perspective on the panel. Dr. Heaney is
presently Professor in the Department of Civil, Environmental, and Architectural Engineering
at the University of Colorado. Much of Dr. Heaney’s environmental engineering research was
conducted while he directed the Florida Water Resources Research Center.

Finally, representing the field of psychology, was Dr. David Schkade, Associate Professor
of Management in the Graduate School of Business at the University of Texas, Austin. Dr.
Schkade brought to the panel the perspective of the psychology of decision-making with special
emphasis on environmental preferences.

This panel of experts was charged with putting forth their views on how the Corps should
approach environmental evaluation and related planning challenges. Four of the panelists
developed papers representing their academic and professional perspectives on the problem. The
papers by Heaney, Schkade, Shabman, and Willard are found in their entirety in the appendices
of this report. The reader is encouraged to take time to review the appendices as they fully
present many of the arguments and points made in the main text. The perspectives offered in
the four papers were compared and contrasted by Dr. Russell in a summary discussion of the
problem which is Chapter II of this report.

Besides providing expositions of the disciplinary perspectives on environmental evaluation,
the opportunity for the panel members to discuss the issues during two meetings was Vvery
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valuable. Through these meetings, the panel members were able to better understand the
problem, as well as clarify the short-comings and offerings of their respective tool chests for
environmental evaluation in the Corps. In the first session, a general discussion of the technical
issues and project purpose was held with representatives from the Corps and the panel. The
scope of work was presented and questions related to the intent of the effort were discussed.
Fundamental positions regarding monetary valuation and nonmonetary evaluation were identified.
The first meeting concluded with the writing assignments for each of the panelists. Another
meeting was held after the individual papers had been written and summarized by Dr. Russell.
Points of clarification and further discussion were offered as were specific recommendations for
further research for the Corps EEIRP with the focus on the Monetary and Other Valuation
Techniques work unit. The recommendations offered at the final session form the basis of the
recommendations offered in Chapter V. One attribute of the problem that was agreed upon by
nearly all involved was that no single discipline can accommodate the complexity of
environmental evaluation and, therefore, extensive interchange between the disciplines is needed.

Federal Agency Perspectives

Another front explored in this study is that of other Federal resource agency perspectives.
A review of their missions, operations, and research related to environmental evaluation is
provided. Certainly, precedence in Federal water resources management would lend itself to
some technical direction in the Corps search for planning tools. Research programs of other
resource agencies are reviewed and discussed in terms of their applicability to the Corps
environmental planning challenge.

Corps Institutional Constraints

The Corps operates under certain mandates, both external legislation and internal
regulations, which have direct impacts on what tools might be appropriate for environmental
evaluation. Although a certain technique may yield a defensible approach to an environmental
planning challenge, the technique may not be applicable because of the institutional constraints.
In other cases, data or personnel may not be appropriate to feed or execute a particular technique.
The pertinent features of the Corps institutional structure are examined and described and
conclusions regarding these institutional impacts as they infer the appropriate set of environmental
evaluation methods are offered.

SUMMARY AND ORGANIZATION

As an analytical pursuit, the evaluation of environmental resources is presently
fragmented, but the diverse perspectives are beginning to converge. The individual papers by
the panelists (which are provided essentially unedited in the appendices of this report) display this
fragmentation in terms to the technical positions they respectively purport, and in some instances,
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utilize different terminology to describe the same concept. The Federal agencies’ research
outlined in this study are at different stages of the learning curve regarding environmental
evaluation, given their traditional management activities and research agendas. Even within the
Corps Districts and throughout the Corps hierarchy there are differing levels of environmental
expertise and philosophical perspectives. It is therefore no surprise that the present report is
somewhat discontinuous in its arguments, as it reflects the state of environmental evaluation. The
purpose of this report is to identify basic ideas, arguments, and constraints, and further, to give
direction to the Corps planning community regarding the more promising avenues for its
environmental evaluation activities.

This report examines the perspectives of environmental evaluation on three fronts as
shown in Figure I-2. The panel assembled for this study provides the academic perspective,
although the other two fronts illustrated in Figure I-2 are also influenced by academic
perspectives presented in Chapter II (Russell), Appendix A (Heaney), Appendix B (Schkade),
Appendix C (Shabman), and Appendix D (Willard). The research and operational activities of
other resource agencies are reviewed in Chapter III. The front described as Corps institutional
constraints considers the technical and operational realities of the Corps in the environmental
evaluation challenge (Chapter IV). Each of these fronts contributes to a better understanding of
the problem and leads to a set of recommendations for further research in these issues (Chapter
V).
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II. DISCUSSION OF THE PROBLEM

INTRODUCTION

Broadly speaking, the purpose of the set of papers at the appendices is to provide the

Corps leadership and field personnel with the perspectives of four different disciplines —ecology,
economics, engineering and social psychology—on the questions of how judgments should be
made among alternative environmental restoration projects. Such projects may be large, as in
the unstraightening of the Kissimmee River, or small, as when some minor change is made to
a culvert or road in order to correct the flow regime in a locally important wetland. Generically,
environmental restoration projects modify or even destroy features of earlier structures—or
possibly change operating regimes—so that elements of the natural world are returned to a
condition more closely approximating the pre-intervention situation. Removal of a dam or a
levee are simple examples, at least in the sense that the restoration actions are easy to understand.
A change in reservoir operating rules to restore pre-dam flow patterns may be more complicated.
" The restoration of pre-channelization meanders might involve miles of carefully planned and
executed diking and cutting. All involve attempts to recapture at least some features of the
past.’

In sum, while the outputs from restoration projects are difficult to predict and value—at
least they are far harder to deal with than such traditional outputs as navigation, flood damage
reduction, and hydroelectric power—the pressures on Corps budgets from both Congress and the
executive branch are greater now than in the past. These pressures imply that in this area of
construction and operation, as in every other, the Corps must seek a method of building its
budget that is externally defensible; internally reproducible as project proposals pass up the line
from field offices, through Districts and Divisions, to Headquarters; and that allows comparison
across projects of different types from different places.?

Corps Environmental Investment Decision Contexts

It will be significant later in this effort at the interpretation and integration stage to
recognize that internal reproducibility and external defensibility are, to a significant extent,
independent characteristics of a decision method. That is, some set of arbitrary rules might be

! As Shabman points out in his paper (Appendix C), it makes a considerable difference to the analytic and
decision problem just what objective is chosen for the restoration project. Using an example from the Everglades,
he contrasts several alternative possibilities: restore a water flow regime; restore patches of a particular habitat
type; or restore populations of particular bird species. This subject will be explored in greater detail.

2 ]t has been pointed out that currently there are insufficient projects submitted to exhaust the annual funding

available for restoration projects under section 1135(b) authorization (Water Resources Development Act of 1986),
making the need for comparability at least less crucial.
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highly reproducible up the chain of command but indefensible in other settings (for example,
increased local employment/spending and other "stemming” benefits). On the other hand, a
process of negotiated agreement at the local level might be defensible (Shabman and Schkade
both sketch the elements of such a defense) but essentially irreproducible. As for the
comparability requirement, reproducibility seems to be a necessary, but by no means sufficient,
precondition. For example, if every district or division used a different, but reproducible,
decision process, comparisons would only be possible within each local system.

These characteristics are demanded of the ranking or decision method because of the
organizational structure of the Corps and its place in the national political scene. The following
elements of that place seem especially important:

. The Corps remains a decentralized organization, with significant initiative residing
in the field. '

o There exists, however, a multi-layered process of review and approval that puts
the power to stop or modify projects in the hands of levels above the field.

. Overall, the Corps is increasingly subject to OMB budget review and needs to be
seen as a team player within the Administration. S

o Capital projects require, with few exceptions, the financial support of local
sponsors, who must, therefore, literally buy into whatever is to be done.

The above constitutes the constraints or limits on Corps action in general. However,
environmental restoration has considerable a priori appeal as an activity area for the 1990s and
beyond. The very fact that the Corps has lost the power to impose water "control" projects on
regions with the enthusiastic backing of Congress, reflects in part the growing power of
environmentally concerned groups at the local, regional, and national levels. Restoration
responds to these groups’ concerns and has the potential to earn the Corps favor if it enters the
field with the right tools and attitudes.

Example of the Challenge

As an example, consider the West Tennessee Tributaries project. This attempt to control
flooding along tributaries of the Mississippi in west central Tennessee was authorized in 1948.
Channelization began in 1961, but by 1970, the project was in trouble with environmentalists who
by then had the power to litigate. A series of court actions followed and slowed progress on this
line of work so that by 1994, only 41 percent of the authorized channelization was complete.

In 1992, the Governor of Tennessee began a local negotiation process, with the committee
chair coming from the state planning office. Represented were local communities, local and state
environmental organizations, farm and forestry trade associations, interested state and Federal
agencies, including the Corps and EPA, and plaintiffs from the lawsuits. This "steering
committee," as it was called, produced a consensus report calling for a redesigned project, one
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"designed to return more natural functions to significant reaches of the river flood plains. In
these restoration reaches, a naturally meandering river channel capable of carrying normal flows
would be restored..." and would "also include protected and restored wetland areas whose natural
functions attenuate flood stages." Further, to demonstrate the feasibility of the recommendations,
two small scale projects were suggested for immediate implementation. (State of Tennesse,
1994)

This agreement has been hailed by the environmental community as a huge victory, and
they have heaped praise on the Governor for his major part in bringing it about. But, it is also
interesting to note that the steering committee and the Governor’s office are concerned that the
proposed redesign will not meet the Corps traditional approach to benefit-cost estimation. By
this, they appear to indicate that the restoration benefits of the project will be ignored or
undercounted. It is uncertain whether, and to what degree, they are worried about losing in any
cross-Corps comparison against other restoration projects.

Thus, we see here a pattern of early enthusiasm for traditional engineering approaches to
hydrologic control; disenchantment as environmental costs become more obvious; and lawsuits
that slow and, for periods, stop progress on the works. It seems highly unlikely that this pattern
is confined to one small part of one mid-South state.

Such impasses represent political opportunity, and one would expect to see efforts at
resolution. The Tennessee example may be unusual in that the Governor put his prestige and
power behind the negotiations. But, it may nonetheless suggest a model to be explored—a model
that is very similar to that espoused by Shabman and Schkade, except for the locus of the
initiative. Finally, the concerns of the steering committee about how the Corps will deal with'
the proposed resolution suggests just how urgent is the need for well-thought and well- articulated
guidance to the field.

If this is an opportunity for the Corps in the coming decades, and if the limits on action
are as summarized above, what guidance do the papers collected in this report offer?

PATTERNS FROM THE INVITED PAPERS

It should not be surprising, though it may be just a bit disappointing, that the four papers
present something very far from a unified front. Indeed, one might say there are four very
different approaches here, or perhaps three and one-half, since there is some agreement between
Schkade and Shabman on:

. the fragility and general unreliability of the contingent valuation method of
attempting to get benefit estimates for restoration projects; and

o the desirability of developing, systemizing, and using negotiation processes to
define values and reach conclusions on project desirability.
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FIGURE II-1

SCHEMATIC OF THE POSITIONS AND RELATIONS OF THE
PANELISTS REGARDING ENVIRONMENTAL RESTORATION PROJECTS

Despite the lack of agreement, however, there does appear to be a pattern in the
approaches and recommendations. This pattern is visualized in the shape and terms presented
in Figure II-1. Here, the basic shape is a rectangle, with the SW/NE diagonal representing the
continuum between a concentration entirely on use-based benefits (commodities, recreation,
irrigation, flood control, even aesthetics) and an all inclusive benefit notion that includes the So-
called nonuse values (option and bequest, and intrinsic or knowledge, for example). Heaney
places himself close to the southwest end of this range, while Willard, without discussing benefit
estimation per se, is clearly close to the northeast end in terms of his view of what is to be
valued in an ecological system. The other two authors appear to believe that the values that are
"constructed” (Schkade’s term) via negotiation will include nonuse categories. But, they are not
concerned to dwell on the distinction explicitly.

The other diagonal of the basic box represents a continuum of decision-making
modes—between "constructed” valuation via negotiation at one extreme and a classic, executive
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agency model depending heavily on cost-benefit analysis at the other. Two of the authors, as
previously noted, are very much at the negotiation end, though not against informing this process
in technical ways. Heaney is definitely at the classic end, with a very positive view of what can
be accomplished with sufficient data and ingenuity. Just as clearly, Willard has problems with
_cost-benefit analysis, but it is not clear how he would suggest the Corps organize data (or people,
for that matter) in the interests of reaching a decision. For this reason, outside the "boundary”
of the rectangle, another approach has been added that may feed information in a couple of
directions. It is termed "natural history," the phrase that Willard would likely apply to the
extended data gathering and interpretation activity he describes. Finally, by way of tying in
another approach with which the Corps is familiar, cost-effectiveness analysis based on one or
another habitat evaluation or measurement systems has added within the rectangle as the source
of "effectiveness.” It is shown as close to the use-based valuation and the classic decision modes’
corner points.

If the diagonals of this schematic represent continua, the explicit lines connecting the
approaches are meant to show potential information feeds. Thus, either version of benefits
definition can feed into either a cost-benefit or a negotiated value construction and decision mode.
For that matter, habitat evaluation/cost effectiveness, and even cost-benefit itself, can be used as

_information sources for negotiation; though some might object that such feeds would be more
distorting than helpful because of the (misleading) implication that they carry a "right" answer.
The n