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ENVIRONMENTAL PROJECT EVALUATION BASED
ON FUZZY RELATIONAL EQUATIONS

P. N. SMITH
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ABSTRACT

The article examines the use of fuzzy relational equations in the context of
the evaluation of projects with environmental consequences such as road and
transit projects. Projects are characterized in terms of linguistic expressions
of “performance” with respect to impacts or factors and the “importance” of
those impacts or factors. An illustrative example is developed.

INTRODUCTION

Recently fuzzy methods of environmental project evaluation have been proposed
which more adequately acknowledge the uncertainty (vagueness) and impreci-
sion characteristic of projects (for example [1, 2]). Uncertainty may be
represented in terms of fuzzy sets. Smith [2] illustrates fuzzy additive weighting in
which the outcomes of projects with respect to a given criterion or factor (e.g.,
“savings in travel time,” “social dislocation,” “wildlife impact”) may be repre-
sented in terms of (continuous) fuzzy subsets (fuzzy numbers) representing
linguistic values (e.g., “low,” “medium,” “high”) of a linguistic variable “perfor-
mance.” In addition, weights for criteria (factors) may be expressed in terms of a
linguistic variable “importance” again assuming values (e.g., “low,” “medium,”
“high”) represented by fuzzy numbers.

Smith [3] illustrates a fuzzy rule-based system for the environmental evalua-
tion of projects which are assessed relative to each other with respect to criteria
(factors). This system consists of rules expressed as conditional propositions of
the general form “if V is A the U is B” where V and U are linguistic variables and
A and B are (discrete) fuzzy subsets representing the linguistic values of V and
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Figure 2. Linguistic values of Performance.

Figure 1. Linguistic values of Importance.
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