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Perspective Piece: What is Carleton's Energy Future?

As a chemist/physicist (my "interdiscipline"), the first thing that jumps to mind is that human energy consumption requires the mining and conversion of stored energy into work (moving parts) and heat (fire is a good example).  As we have moved into the industrial age, we have been mining farther back into time. We have moved from using wood and wind (stores of solar energy trapped in vegetation or the earth's climate system), to burning coal and fossil fuels (remains of even older dead animals and plants), to nuclear power (burning the ancient ashes of former stars). It was only in the last several hundred years that humans have learned how to produce work (as opposed to heat from fire) using fancy contraptions (engines) that burn fuel. Peter Atkins (1) talks about how we are "living off the corruption of the stores of energy in the Universe". When we burn and thus convert all these stores of energy, we change them from more orderly "highly quality" forms of energy to less orderly and "lower quality" forms of energy (often ultimately heat) that are harder to recapture and convert back into forms of energy (work) for our energy use. The stored fossil fuel reserves on earth are limited because it takes hundreds of millions of years (for coal and fossil fuels) for these stores to accumulate. So, conservation is absolutely required if the human civilization is to persist in its current form. Thus, time's arrow points in the direction of degradation of our energy stores (related to the 2nd Law of Thermodynamics). Any future energy plan, policy, or philosophy that Carleton uses should incorporate this sense of limit, which comes from fundamental scientific understanding, into an ethical obligation to steward the earth's energy stores through responsible usage and consumption.
Once I get past these larger issues, the next few things that jump instantly into my head (as a scientist and data geek) are questions about our energy sources, our consumption patterns (in some detail) of these energy types, the efficiency of energy production, and the inevitable energy losses in the production process that corrupt and degrade both the energy "quality" itself and our environment. What is our current situation? What kind of energy do we purchase, from whom, and at what cost?  How efficient is this energy production and how close are we to the ultimate (unattainable) limit of thermodynamic efficiency, or to the best practical efficiency attainable today with technology?  Are we (or our energy suppliers) being clever about using the heat wasted from energy production in a useful way (all energy is produced in a machine that wastes heat in order to conserve disorder over the cycle of the machine)? What about the wasted energy- could we or the producers waste less by improving efficiency?  What about the greenhouse gas (carbon dioxide mainly, I'd guess) emissions associated with our energy consumption? How much are we contributing to global warming with these emissions, either at Carleton or at the sites of our suppliers?  My study of energy has also taught me to think deeply and carefully about the intimate relationship between a system and its surroundings (and the boundary between them).  I draw the "boundary" of this problem well beyond Carleton.
In order to get a clearer picture of the present to help us craft a future, I would want to have an enormous amount of data on the above questions, mapped over time so trends were apparent and one could begin to extrapolate into the future with assumptions. I think the biggest chunk of energy that Carleton uses is for heating the campus, with electricity following in second place. I would expect energy use associated with commuting and faculty/staff/student travel (for the entire college) to be important as well. I would want to think about all the forms of energy usage. But in the end, if I wanted to make a significant dent in our energy usage, I would focus on the dominant categories of energy usage or on policies that lead to significant reductions in energy usage, purchase amounts, and cost.
For years, I was involved in doing science in a way that required me to think directly about the risks associated with my choice of experiments. I would be interested in a risk assessment study of the Carleton's energy future. I expect there are a number of assumptions that are "squishy" (uncertain) as we project forward. What's really going to happen to the price and availability of oil and gas? Are there promising new technologies out there we should be exploring for Carleton? Are there effective ways we could partner with others (Northfield, St. Olaf) in energy purchase and conservation? How long can we wait to do any of this, and what are the consequences of waiting or moving ahead amidst significant uncertainty? What are the risks associated with our decisions and with the use of alternative fuels (assuming we tend to be blind to many of these risks, as history shows)? And how do we make adjustments in our energy usage in a way that is consistent with Carleton's core values? Are we going to need to change some of our core values to deal with the problem, as Jared Diamond suggests in Collapse (2)?
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