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The term “energy” has a concrete, specific meaning to a physical scientist. Energy measures the ability to do work.  A related, perhaps more important concept is the rate at which energy is used, which is given the name power and is measured in Watts or horsepower.  In looking at Carleton’s energy future, a physicist would hold close the definitions of these terms.

Physicists  make otherwise difficult problems tractable by simplifying them without losing their essence.  This approach is summarized by the dictum, “Consider a spherical cow.”   When considering Carleton’s energy future, a physicist would use the spherical cow method to select the important parts of the problem.

We are also used to thinking about systems and their boundaries, and flows across these boundaries.  Carleton is the system and its boundaries are more or less its physical boundaries.  Energy flows across these boundaries in many forms and in both directions. A physicist would look at the kinds and directions of these flows.

These flows lead to the obvious conclusion that Carleton is not isolated from the greater world.  In considering our future, a physicist would need also to consider that of our region, nation, and the world.

There are some large questions that come to mind.  Presumably our energy usage rate has increased rather steadily over time.  Can this trend continue?  Will it continue?  Must it continue?  What kinds of consequences flow from business as usual? 

Or conversely, can we imagine alternative futures where we decrease our rate of energy usage?  What kinds of consequences could we anticipate in this case?    

A crucial issue is the efficiency with which energy is used.  The efficiency can be defined as the ratio of useful energy to energy expended.  Hence one can imagine a Carleton with an increasing efficiency, where useful energy remains flat or even increases, while energy expended (and hence dollars expended)  declines.  There are ultimate thermodynamic limits to efficiency, but in general much room for improvement before these limits are hit.

Just as there are efficiency issues at the Carleton end of the energy process, they also exist at the point of energy production.  Energy production always involves the creation of various byproducts, many of which are undesirable.  These flows need to be considered when thinking of Carleton’s energy future, even if they are not visible locally.  The term “pollution” covers many of these undesirable products. It can involve something relatively benign such as waste heat, but often is more consequential, including items such as particulates which cause breathing problems; CO​2 which leads to global warming; radioactive waste which is poisonous and may be a terrorist target, and so on.  

The consideration of these issues then brings us to larger societal and ethical consequences of Carleton’s energy future.  I do not think that physics per se provides any insights here, although physicists can usefully ponder the societal consequences of our earlier efforts to understand and create energy.  The physics subfield of thermodynamics provided many tools to assess the possible efficiency of various energy generating schemes, showing for example that it is immensely wasteful to heat a building with electricity. And physicists’ pursuit of knowledge of the atomic nucleus led to immense societal consequences that still reverberate.

