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ABSTRACT
THIS STUDY INVESTIGATES THE ENVIRONMENTAL IMPACT OF COAL-FIRED, GAS-FIRED AND NUCLEAR
POWER SYSTEMS FROM A LIFE-CYCLE POINT OF VIEW, AIMING TO REDUCE THE RELEVANT
ENVIRONMENTAL DISPUTE OFTEN OCCURRED DURING THE DECISION-MAKING PROCESS OF THE ENERGY
POLICY. BASED UPON A SIMPLIFIED LIFE CYCLE ASSESSMENT METHODOLOGY, THE INVENTORIES OF
ENVIRONMENTAL POLLUTION ASSOCIATED WITH THE AFOREMENTIONED THREE POWER SYSTEMS WERE
OUTLINED. FURTHERMORE, THE ANALYTIC HIERARCHY PROCESS (AHP) AND THE DAMAGE FACTORS
ITEMIZED IN THE COMMERCIALLY AVAILABLE ECO-INDICATOR 99 WERE INTEGRATED, IN ORDER TO
QUANTIFY THE ENVIRONMENTAL IMPACT OF THE THREE DIFFERENT POWER SYSTEMS. THE WEIGHTING
FACTORS OF VARIOUS IMPACTS, NAMELY ON THE ENVIRONMENT, ON THE HUMAN HEALTH AND ON THE
RESOURCE DEPLETION, WERE DECIDED BY QUESTIONNAIRE CONDUCTED AMONG EXPERTS. IN ADDITION
TO THE CLASSICAL AHP METHOD, A FUZZY ANALYTIC HIERARCHY PROCESS (F-AHP) WAS ALSO ADOPTED
TO ASSESS THE FUZZY ASPECT COMMONLY OBSERVED IN SIMILAR STUDIES. THE STUDY RESULT
INDICATES THAT THE WEIGHTING FACTORS OF THE RELEVANT IMPACTS DECIDED BY THE CLASSICAL
AHP AND THE F-AHP DO NOT HAVE SIGNIFICANT DIFFERENCE, POSSIBLY DUE TO THE SIMILAR
PROFESSIONAL BACKGROUND OF THE PARTICIPATING EXPERTS. IN TERMS OF THE OVERALL
ENVIRONMENTAL IMPACT OF THE THREE POWER SYSTEMS, COAL-FIRED UNITS RESULT IN THE MOST
SIGNIFICANT IMPACT, WHEREAS THE GAS-FIRED UNITS RESULT IN THE LEAST SIGNIFICANT IMPACT. IT
SHOULD ALSO BE NOTED THAT COAL-FIRED UNITS RESULT IN THE MOST SIGNIFICANT IMPACT IN
REGIONAL SCALE (I.E. IN TAIWAN AREA), WHEREAS THE GAS-FIRED UNITS RESULT IN THE LEAST
SIGNIFICANT IMPACT IN REGIONAL SCALE SINCE SOME QUITE MAJORITY PART OF THE RELEVANT
IMPACTS IN THE SO-CALLED "LNG CHAIN" OCCURS GENUINELY MORE SIGNIFICANTLY IN GLOBAL SCALE
(LLE. OUTSIDE TAIWAN).

Keywords : LIFE CYCLE ASSESSMENT (LCA), ANALYTIC HIERARCHY PROCESS (AHP), ENVIRONMENTAL
IMPACT, ENERGY POLICY
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