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ABSTRACT

A major function of the simulation community is technology evaluation. The future holds many unknowns, not the least of which is the impacts from the adoption of sustainable energy and the abandonment of reliance on traditional fuels. These influences may flow in both directions: the impact of defense imperatives on energy policy and the impact of energy policies on defense capabilities. Some of these issues generate emotional and doctrinaire discussions that obfuscate rational approaches to optimal resolutions of competing interests. The modeling and simulation community has a unique set of skills, by virtue of its long-term provision of objective representations of defense matters, driven by the constant pressure of knowing that missions and lives are literally always at stake. To accomplish this, good experimental design and responsive simulation implementation is vital. This paper lays out the issues based on both the study and the experience of the authors, as well as an extensive literature review of the range of opinions and options. This is followed by a survey of the plethora of simulation implementations and the wide range of constraints and opportunities represented therein, especially those that are energy-dependent or energy-threatened. These matters are then considered in view of the needs of both of the "end users": warfighters and the government decision-makers. A number of experimental explicatory designs are then proffered, described, and analyzed with an eye toward their impact on the stake-holders in these issues. There is an extensive discussion on how these designs will optimally approach the issues in a way that would assure their unassailable validity in a quest that seeks unbiased insights.  The goal set forth is to provide decision-makers an overview of the variety of approaches and the array of outcomes that may be in the offing. The paper concludes with a review of sustainable and defensible simulation alternative designs.
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