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In this talk, I will outline some interdependencies that exist between the energy sector and other
sectors like manufacturing, transportation, and housing. If the goal is to have a truly sustainable
energy infrastructure, then we have to take a holistic systems based approach in order to avoid
some unintended consequences. For example, from an environmental perspective, if reduction of
greenhouse gas emissions is a goal, then coal is clearly not a good choice for electricity
generation and one might argue that nuclear and hydro are preferable. But if we consider the
emerging issue of water consumption, then we may need different solutions because electricity
generation is a major water consumer and may be responsible for the majority of the water
consumption in the life cycle of many consumer products. In automotive manufacturing, the
indirect water consumption due to electricity generation is about the same as the direct water
consumption. In the manufacturing industry, serious challenges also exist for a “smart” grid
because most manufacturers have trouble assessing the energy consumption (and its cost) for
individual processes. A similar problem exists when one considers the integration of plug-in
hybrid electric vehicles in the home energy system. Whereas personal transportation and housing
have been designed and treated independently in the past, electric vehicles now link the two
through the shared energy source. As I will show, time-of-use rates have a smaller effect on
annual utility and fuel costs than integrating a PV system and an electric vehicle.
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